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ENCYCLOPjEB fA. 


di .^h A " 1,J elutmcru, eubstimc-L almost wholly eefctinP, prepared 

£? Th \‘n Ul ‘ 1 , -^“ n kijld ‘ ""P* in ™ K 

t “ Wfl *e largest and m«t 

l “til nsii ui the M>crj u-r Kiiiaia; but tfie bchuhIs, or iijr bhidtfo^i nf nfl 

f ",;, 1 7 ' r ' r “jKr ifl H lu re or UiR, fine iftinglw. particularly iFic smaller sorts 

KAESrzsrtFr in ?\ c vr a ¥• ^ -k* 3 !i £E 

Si? n ^7. 5aU i- Dm- «nd er™ w „ SU^ ThL . 

"I »h df it VT m 'T " f '"T""* »i"^-~rj,c siiitadi, or r-rh,r part* 

„ . ", , . " 1111 U . "P 11 ^ OID labil (mm tW Eg]i while t anrf fresh. alii 

R? y fap . llM . 1 lnl > «* rd "j rf miyihk membrane which 

^W f r h ‘j Und ' “!!? l!lC " t0 ■*“*" * little in the air. In this stale 

£f» l"tn ™ll^ -belt He tteknea. of » fi llger , in I™tbX£ 

-mp f.j [Ilf intended size of the Maple; a thin membruie is general jv -electel 
f It Oentre of the mil. round which the rest nv raided alternate! v, and about 
Ihdf an ihch of .-nch estremitr of the fall ( s turned inwards The" due di^nn 

■^SrSoTi ^ST^’ |‘ ! " tWa ™0* at -7}? ,S Staple are pinned 

-wnlnU wl’ T V ^' ’£? raldd L° nf tllL " rn] l 1* arapwtsPd ^little 

T e . l” th ple - J[ n ' h,? r P9en, J Uww ofaheurtHiltohe ; end thus it is kid, 
£” ** . Ttlc sm,rld » »h«* eorr-pote (he W % 

?w£SSh 4* r E r 1,Ut th? °f wrator tngtlH-ns thi, sort at ple£ . 

Xr’ iffSSLv* ***?. <ine . DI -T" piMtS af Un™J With ^teh 

other. Ths Mtrtrtniliet art fastened with a peg like, the farmer bnt th* 
"urfdle part of tl* roll i* beet marc OQhndernliW downwards• and in nid"er tr- * 
V™™ d» Bbape of the tlixea obt»l anolw tWfoXd ^ 

-L“?] rttr nfan ak “ ster > “ fastened in e.uh.ingle with smaf 

JfTtZZSl l . a x me “ lllE f" d »* *» 'bis state it is peimitipd m 

iM* b M ?^ n V f “ rm ' ' !tefl dlc I*e> md stifks are talert our. and* 
SZtWrt P iw ’ f “««!“> «• collocated in h : ' 
timiftri™ ^ T),' I Lfouph the pe ? hD ea, for conrtnirnr* package and 

^artriwn. Tlw com tnan kinA oflungk^, called the « bock ” ntid '‘ardinar,- 

!3nn J*ttT P0¥l L t) - rthe T T e,hW ^ Whfch will not admit W L » similar f w ?. 1 
tniL.ion with tbs preceding; the pi era, tliendbre, idler their aides are JblH.-d 

. i”rS "ro«r rtl'h t ' le cerjtro l[1 manner that the opposite sides J$n. 
a - ,Tj e f ,°” r of , a bpj’^’ ft™I whales its name; a peg being rat WrtHS rile ' 
^ddfe, fluhms the side, together, «ld thus it is dried like tlio farmer. T* 
aorf w mtetjesred, undthe pe^-i nm across the cnd s fte better to itroVwt in 
^Vhl' n ii ^b'hyocolia, or i w^ , ia one nr th^ pUl ? 4[ and finm nf ihe > ' 
, «n|pflil plies, of BO particular WndL or (Mtlf? Beaten into thread* 'it diLlv 
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inLitniKc, wbiiiih 



4 . * . ^ IYOVL 

^yirMEv Anrl'Sv in U'lilinp ir#ev ot milk, Unit farm" a ge luTm™ ■ 

y#\d* A mild nutriment,. and prove! Useful. m^dkinalij, in |mc uiraraer*' 
fVf)(Y- -Tliif tusk of the male elephant, Itbui jnL&dcdkte «t^alance 
t^wcon bane urnl bum—blrih Hilid* wWte p and capable af N&in^L jjn4 
dish-aHlic fittest, whitest* and mail compact ivory camel from CcylnPi wikli, 
I U observed, keep! IH rolqur belief, and therefore llcAtt a higher value than 
the W 0 T\ of Guinra^ The article it chiefly c^TUiminl far th* handles ufktilw*, 
ft Jr urtt&ldtlteV utensil*, instrument*, e*a*f, boic*,. balk comba, dice, slab* far 
mLninUirt pcmiingi, and a£i Inanity *i4r loyu The coal of [fury Li alto wd 
in jhe .'W under -tin* denomination of Ijnfy bLack. 


Thu loath of the sea- ** 


InSkfeHrfWJrEl Ifgrfv kL from its cadre mu han!liras tl is rwrK'fcniltiHl but * 

I —M^f r iWikiTig nrfWklfl trtifc, fur wlikb purpose it in admirably ndapfcd* on. 

flcanmt mrihe exlrnqfdy bard fiwHih* white rnrfWl wbkh cotwi ]l The t 
i|iiv|p^] of irarj procured from iliu ivory turnery fur domratk uae, er« boiled 
wjIit, ih lb- MM manner ^s luirlilnim ihnvmgfl, JUid form a jelly inferior 
in nntiF* AtiJ piose of trory f Mcnptd into shavings. will answer equally well 
to Kltdbj n tk turners, which is not always practicable. Itt the manufae- 
lining nt tAriflp articles of ivory and b-oue t a difficulty i* rsperiencod on 
account of tbuir bri t defies i; they arc therefore softened by subnsitiini; lL- m 
to tilf action of nqimfurSia for iwtJr* haunt. and subsequently, it is mid, to ibe 
M juice &F barrier to preserve the col oar. They ure iruis rendered so soft nod 
j>! i,ilit, eli to lake an implosion fire m a dye. They are iiardctLcd by lm- 

inrrsiu" I ham In strong vinegar for four or five hour*, When I vary b di*- 
ciihtLircd* It moy be whitened e.F hkarlitd by ■temping [tin a ilrrmg aaluliun ut' 
cdnui. The ivory ihuuld then be covered wtitk cloth, to prevent it from drying 
too quickly, wllidl reudirra it liable ta Ijdit. 

hory ii stohlFd of various culoura in thw follow mg manner: —Take a 

quaTier of n ponud of lliC CUtlbi^a iff SCarlfl clutn, hldf a pound of auft 
■nap: l^t liie efrnp hi Wifll rubbed into tlie cloth; then put them inln an 
rarlhcn visskt, nud pfUir upon them two quarts of water ; afrirwiirda, boil them 
fur a cuntlilrruble time h which will eiiinct nil tho cul^aiirlng matter- The- chilli 
may tlieli h* taken from ibc fCSS tk, fltti the coloured liquor prcssied oUL TLo 
jv.jry tn lm Btaincd Le now Ui be dipped in nqiisibriis, tlirtt ril Cold water, and 
frned thence into tbc dye F wldlat it is worm, which uHl Blidli it of n beaulifnl 
red. ]"if£toKf.—Boil tbe ivory in uudLiiiun ofono i-iumd 4)failiiTn In two quarts 
h if war E -r, then immerir tin*in idr half an bottr Itt u liquid prpored hy budid^ 

>talr a pound of turmeric ind jjallon of wntor, until it be reduced to three qtncrtH, 

«rnl AkiiTwunJ^ plud^O iho coloured subitanco Into nluin water. Green.— 11 ic 
dve fir this colour U best made of a E^lutlud uf verdl^iir in ?qUa fori U; 
lh-i protf^i3| in otlrer TCipceti, may be thn flame P3 that described for yellow, 
Afl/W-—dp thfl ivory ihat has been made green into n hot end (troiig mfajlUB 

# of peart idiM, wbkn will turn it to a fide blur. Pntfir.— DiaidTF one nutm 
of aphaliimoniae iji t' jur ounces of nepm Jftgk, to form the dye: prepare the 
Ivo^ aa in the ylellojf P by bulling it in o solution of tLfnm/ Kory may ho 

* titerrS by immeramg a- slip of trory in a weak soluiian <»f nttitle of aJIver, and 

kiting it remflin till llm solution Tlss given to it n deep yellow colour; ibrn 
lake it outi atiU ilutflrraii It in a ghian Vcisrl uf clear water,' and thtti eapo** it, 
in water. Id lit* T*yi of the aun. in ahnut thm? honn the ivory acquired a 
iniick eolaur, hut the black Hiffsra, oo being robbed, ukiii becomes changed to 
x brl^innl silver, * 

1Y0|tY P-WEJl. The pnrprrlitfl wldob render ivory so dwtrmbk n mbjevt 
for tliO miniatiire painter And Other trlkta, e« iho evenntss and fin mss of its 
■gtwin d Its alfewilg all water colour! laid on Its nifface U) be#h:j^Ed out w rh a 
W ft *X l >™*>- Bttc * fitcilfty witii which the an lot mqy u ^ 
rr r, *$¥ partieutill plirt by means ef lb* poEnt of a knda or other 


) 


:• » J 


MfttHWditL wd Lhuy Viehtefi md Add biriJJfcney id tlu lighb in bit painting 
, KIOTO eiTKilirioiulj and rfliCAtintaaly tharL can b* Hnpp *,E. Tl,!. 

. , . * i v. W o ii r f - M Ji igh prirs, U le Lmpfiui WJ Hy of ^, a!n | \ * 

' T *!■» or^-iin in if7i«gfTar 

tUBKi It* rUhUilj-, whta tl.m, t«vn; hy JiAgf, cf tilt neater, an J J- , 
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property of fuming yiHowby long exposure to the light, os ring to the oil which 
i ;t can tain*-, 1 rAcci /mdc on the surface of lhis paper by i| hard black lead* 



reception uf ibe moat rlrticafc kind of pencil drawings anil Outline*." The 
cnloftra hid up&n it hare q Etttttar brilliancy than when lank upon fvoy, oWfhg 
lo ihe jupsriiif whiteness el the? gnnild Coluura on ivory an? apt to he it|me3 1 
m ^ lc tranHUclatioti of the animal oil, n defect which the Ivory paper U Frw 
/™ ,n - .The fallowing is the proeeHa given by Mr. Ainihe fof Stratton pruned, 
WatminjUr,* to the Sncirlj- of Arts, For which he wzu voUi the mm of ibty 
jTLiiiiMka. "’lake a quarter ^ a |Hptinil of clean parchment cutringfi, and put 
tli-rin into a twcMpifttt pen. with nearly ns much wnler will held [ bad the 
mUturj. 1 gently for fffltf or five Noun, adding wattr From time Ed time, to supply 
the place of that driven rdf by crujpuruliaii; itam carefully ttr^u the Ihjuoi' 
Irem lhe dre^a through a clulh r emi rf when Euld it will focmii aift’cmg jelly,*which 
jriay he called ific No. 1. Return ihe dregs nf the preceding process into 
the pun, EiiI it with writer, and again boil it ai before, for four fit five boon; 
then "train off the Uqunr, and call it *hf No. 2. 1 ate three ilneta of draw- 

Lng piper, (fluludm will answer the purpose TMrrfcdJy well, and being much 
ch en prt* are thenfore to hr preferred*) wet ilictn on bosh sfdei with a soft 
■{""S* dipjvcil in water, find paste llicm together with the size No* %* While 
llicy are sill] wet, lay them OEI n talkie, and pLiri; thetn on a s mouth slab of 
writing slate, or n size somewhat Itnallcr than ibe paper i tarn up ihe edgea 
the paper, mid pa*Ee them nn the bitch of the alale, and then allow 'hens lu 
dry gradually; wet* ae Lie fore, three mere ihpets of the rarce kind of paper, 
nnd parte them cm the others, om; &t a times cut ntf with a knife what prvjrcU 
bey odd the edge* of ihr Rt.it-:, pud when the whole ha* became perfectly dry, 
wrap h. small piece of slate In roarH? ^and paper* and with this robber mike 
the nitffl.cE of the paper i[u.it\i even and mvoolh; [then pa=.tc on an inijde 
ahert. which must l»V quite free from spots or din, of nJiv Lind, cul off the 
projecting edges as before, and wheat dry, rub it with fine gloss paper, which 
will produce a perfectly smooth ?Urfaec Now take half ft pint of the abr 
No. 1, melt Ft with a grille heat, and thtn it.Fr into it three table ipoauaful 
of fine plaster of Furls \ when the mixture U completed, pour It out on the 
paper, and with q goti wet ItKingB distribute it aj evenly AS possible over the 
■airfare ; thru ollnw tho flurfaco to dry slowly* and rub it again wilh Jlnc gla^^y 
11.1 pc Pj Lqvtly, t-lke u fvw -yioonEl'iil of ihe slzo Nq, l, dJld hlix il with 
ifirae-fourih^ it* quaCLtily of water: unite ihe two bv n gvEttlc hcai T and *&en 
I he nsasH Fiii' i doled., so m be in a iemHgelstjnou% ■’lute, pour about ou^ ^ 
third of it on llic iuHhcc of ihe paper, and spread at evenly with tLn spotigE^ 
vlicn lh:s hr» dried, pour on anomer portion, and qfierwnnU the remain der ; 
when the wlw*le llOS again become dry* rub it over lightly wilhrfltic glaafl-pflpir, 
ind ihe prices* U completedj it may accordingly he nil vrny from the i^ib of 
ilate, and is readyIdr uh." Tim quan|iiy of mgredienli above mentioned ia 
♦ilflicicnl for A piece of paper I7J by 15J incbfft. PI^ItT of ParLi gives A per¬ 
fectly white surface^ oslde of line, mi rod with planter of Farsi, In v|jc proper- 
lt*m of four parta of the former to three of ihe toiler, gives a tint very neu-^ 
re^emh] in g i vary ; prcipEtared cjishonate of barytes give * a lint mtemScdkLc 
bet ween the two. 1 1 


J, 


b' 


VS, ii^Mccbumcf, a port able machine for raising ^reat weights though X 
emsuTI ipaeo. It conaiilB nf ;i rack and pinion trfthkn a itroEfg wO^eIpii* 

ryii] Lhc pmri r Ii OppSird bv niEiina of j wfnrh or handle fixed upt# th^ * 
txiflJE the pinrun^ lJic Upper ciKl of ihe rack J( foniL|d into two horns tnlfce 
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2 A€K, 


l 



thl totter hold pf the nrkch to hr ^Eevafed ; and fr-nm tbf Jow*r end, twoprcmgl 


^rtvjerc laterally through a longitudinal groove ill the CAk]^ which are i**e4 upAlf 
creomiftni wlwn there it HOI flMim la introduce the jack Irenea/ti thu To 


tKM*t$ni when there it tool town lo introdu.ee the jack w 

pevrergt tie labourers bring flvfrpowcfpi there ii ■ T4ldtel'tbcl i*nl jinli era 
~*lhe Ism of the pmiom 

JjfrK ( K itCMr. $ ), A machine in which tlie detent of 0 weight to tnipk la 


mfri a spil- Tht brdinajy amrtMQa&m 

whkK m*V he briefly de*aibfd » fd- 
]qvi ii o barrel round which is 
cfrOed o line of considerable length; 
tha other end of lh^ lino i* reeved 
through two threefold or fourfold pul¬ 
leys, ^ b and r, geneftlly placed jignlnst 
fbVWtsiiie of the hdOH, md jil a eoniii- 
■ dc fable bright, to as to allow fho greater 
range Tor the wftgbt d altocllrd to the 
Iowpt block f to agI in- Upon the 
spindle of thi? barrel is fixed a pulley 
e, and A lifcilv one is also filled to 
the spit J K and round there Nd pldlpvi 
pitsflei on rftdhsB eliain, The Weight d 
being sufficient tu ore roc™ tho friction 
of the inurhiu^, dohfeildi slowly r and Lin- 


ia represented in the annexed sketch. 



colti the line hy turning the barrel round, which c*Uir» the- Spit likewise tu revoke. 
To render the pint™ equal, and lo prevrnt the jerks which would arise in thu 
tnje of the meal being unequally spitted, io as to act with Tnote frnr* on m* 
Hide of the spit than nu the othe? f awheel of nhtmt firtty tee th is placed on the 
axis of the barrel and WOffci into a double threaded screw, plated Upon tho 
spltodlr of the hortarttil rty F which ihui performs a revolution fur every two 

■ Inf '*’ ” H 


teeth of the wheel OF twenty rernlmjans far one of the barrel o, nnd by this 
velocity prevents any ultemfon in the motion nf the barrel ivhen the 
weight has descended through its rsngv, it is Wound Up hy a handle which can 
be fixed on a square end of the barrel spindle. The Chinese crane would, per¬ 
haps he found a superior arrange men L to tile treble or Fourfold blocks, as the 
friction is considerably Isis. 

JAClt {Ssore}. Another contrivance for the same purpose as the former, 

"\hiiL Acting not by a weight, hut by means of lh* smoke or rarefied air passing 

up ihtf chimney, which striking against a Set of oblique vrmi"*, fixed to a rtr- 
thrfil spindle, causes it to re vulva with great rapidity. Upon tlio spindle is fixed 
a ff smell bcVtlJed wheel working jnlo mother small wheel placed upon a horizon¬ 
tal axis, w\ikh lias » screw cut npnn the other end of it; this ntcw worts 
imu awhwl on the axis of the pulley that drive* iV spit: the latter Is ihm 
«riod slowly rAind. The vanes should he plwrd fn Ihc Harrow pan of the 

. chimney, wbrrc ihc motion of the smoko is swiftest* and sl^ldd occupy nearly 

the whole tpnee, m wtn intercept iha^sulcst port of ihe current 

JACK IN THE ItOJt. A large wooded solid screw, turning in t hollow one 
wUch Mpa the upper part nf a stmnE wwdim has, shaped like the ftlufmm of 
^ pyramid : it u used by means of lev«ri, pasiicig ihreugh boles hi it, ax a 
r pre^i m po-ckm^ an if for other purposes. * 

*A ST B-PqfT*^ r fb c side po^tx i J doors, Mr. T. N. Parker 
having uotifed how rapidly the lower ends of doqrpwte 
l d^rwyvd rtW^they arp iixpcscd to wtt, contrived a cu'-i^U 
™*g nipmi which H much used in Slirnpliire, and migfil 
introduced with adnuit.w. The sketch in the 
i- cut ItrprMeqta on e of them Ihcaigfully cast hy I be 

Cohbr^k-rljp Company; ibe weight of them is oaly rib-. 


4SwtSss XS £ Ssaiyaf!* 
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ISSwStiSlW'j! 5 ? p£ «-f 4 buitdinB, U nbOimif tltlt. 

, J ^ we ft"* an iniprttimcnl US ihpir r tnp]n_nn t[i [. * * 
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j JAMBrFQfim , % | * "7 

IA FANNING, The art of painting aj]d vbttl Ailing, after the manner 
originally ^rartised ky the natives of Japan, in Use Eatl Indict It is ttnplnycff 
Till- the ijnrpos# of fcstrring and beautifying varintts triad**, usually if WChU-ct 
■ndVtutf+L M well 4 # ftf pfiijhfrF, leather,' and doth, when they nre p^speriy 
prepale* fix |he purpose, Thus* articles we most commonly find japdflned. 1 ' 
are pieces of bauson a Id furniture, cabinet work d bosea of all binds, # lmy3, 
KT^nfp flic. and, Very generally, thou orttelni made of ailjSuf the itypt-rt£n- 
tinned or simEEiir maienab p which it maybe desired to preserve from m nature; 
and this it ii admirably adapted to eSeet* from it* drying very finrd, and being 
impervious In water at all made rale temperatures, even lu boiling in y^me 
p casca; hut It may be employed djj any dry suhstalicf jhat is *uiHcieiiity 
iplfaxibh- im prevent the Japan coating from being craeted or farced offl Tfie 
true ji#pan, nr that laid ro In: used by the natives of Jtp.ui and China, is n 
for! of varnish or lacker peculiar to itself* It ifl lomtftrmes brought nier tu 
tliii country ; but <m account of the Injury wiring from it* poisns^Mia qualities, 
to those perenns employed m working Wllfi H h ii new seldudN used* If is the 
juice of a peculiar tree growing in lhase porta, and eh Collected by making an 
ineiilun Into Lhe lower part of the trunk of the tree* and placing TCUtlj tfcEldcr- 
ilchIL to receive it, This juice has the appearance of erntm VJie* it first nips 
from Like Iren, but on exposure to tlic air it become* black* Il a prepared for 
Use by fubukitbn^ it to the action of ibfi open ail in shallow vebheIj, and is kept 
constantly atlrred for aniny hours, w that by having all parts equally exposed, 
it may become of a uniform de^p Mack. A portion of writ charred waod 
rednrad la a fine powder is added, and it ia then fit for Use, The Japanese 
first spread it thinly and evenly over tbc body intended to be japanned, and 
then tlry it in die sun* If necessary, an oilier coat il laid on, and dried as 
before* If Very soon becomes border than m»l of the mbatnnoes on which it 
is laid. As edog ni it la EilJlkiclriy bard, St IS polished with a smooth alone and 
water, until it became* as a month and even m a plate of glass, and Chen wiping 
it dry, it is ready In br nniuhed, ereept when figures or other ornaments arc 
to be drawn on it in gold or silver: in that cose* the farm of tbc figures or 
other ornaments is to lie- traced cn the work with n uendl, in tbc- varnish noticed 
betoWn When this varnLb is ulmoit dry, the guld or hOvct leaf is In hr Said 
on ; Efia whole in then ready lu JWolve the ramiah, or finishing coat, which 
must bo spread on thin, and as evenly as poaribEc. This varnish Ls a purth: 11 Lur 
sort of ou procured in Japan, boiled nnd mixed with tnrpenriuC* 'VV bols, 
Hiiy rjtlirr cntEiur than black is dcsLrcd, tbtf proper colour must bo mixed with ^ 
the varclih, and tho whula isprcad oce f iiactiL-ul nr rare bring tiikt'U Hiat it bo 
laid on evenly. The aboi'c in ibe method of japanning said eo be prautiittMiy 
the uativeu of Japan- Gur mctboil dlflkfe from it 'raiEEudrrably ; it b Itia 
durable, but its ptactlra ia not so injurious to Uie health* Wo In some csista 
employ & priming or under coat for the purpose of filling up any iELcquaTiiie^ 
anil Euaklng smooth ihe surface to be japaiujud ; but at other Ejmc'? the priming 
is uJjogclbfT omitted, the culoiircil" vamith nr proper groond l^ing 

applied immediately to the wtbftzmec t-:- be jaj^nned. 'Hie ftirmer U the 
nsetbod that was usuolly practbed r mid ami is, ill those ctises when the surface 
is very mievcu and rough - hut when the surface is smwdi^ os m ibe case of 
metals h Hmor>tli grained wood* Ac. it jj now always rejected- IIjc advpmtage of_ 
losing the priming nr undercoat iHt that it makes a s&vmf in dm ijuanritr of 
varuisli used, because the mtter of which the priming is cmnpuscd tilfc up xlje 
inequoHties in the surface of the body tu he varnished, and nnk^v ii hy 
means nf rubbuig and wai^r pu]lsii3iig 1 tu procure an even e urine+■ for the 
vajnodj* p J'bii WO*, therefore, aneb u convenience ill the casoTif fiough and 
Uneven surihcea, that it become an established methed^ nnd is Still reLaiuoj. In 
CTioj]y instances. Thetfl is, tuxvev^ tbii iticah^niinn a^ayi sUEnilin L AJfl ' 
*uJe of priming or undercoat of six?mid whiting, that the i4[ian fthu tit Var¬ 
nish ^nd culfiur will be conitantly liable to be cracked and peeled off ty ahy» 
viclcnetj anS will nut tiidure near sn long as the bo^icl j^anried tn^the «tna 
Hinder, but without the priming* This ms^hi easily nbScrvnl by t^mipyil^g 
4hns|nniclea iho.t have been seAe time in wratj espcynlly imuff-bsxvai* in 
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japanning of which Eha piming hlf hwri with those in whkh El ha* been 

Witted; the tatter nctVr peel or crack, or auHyf dxmifrBj niiii*^ by girrat 
violent, ami iUch a Cuntimiil nibbing u w a "If ft tac subslftn*'*" tn I hr 

vxlrni:^, vhik the jap AH fitful* nf the former crack and lly otf in Ia|v% wftftn- 
VveT^ny knoelr or foB* especially in ik edges, cijiuseR them to injury. 1 T 3 j* 
BhTOLlhghxm manufacturers who D-rigi. iiaEI y practised the jn[. ulei 11ici^ "only m 
mAls* Iq whkh th* fmi before Hated for the iihc of :prs n iJ11^_- dill mil 0p%ly r 
" who ttfejk up this Aft of thsniirhrcw. ns n ttow thing, of court* omitted iii 
fint the UK* of any rne\l Undercoat and nut Hud i rig II mure nercgs&rr in tin? 
bfltiDOfl of p*p**T maM and some other thing*, than «ti ruc-inl*, aonpnua atill 
to reject $1; an wVkfcjiccotiiit the bencefl and flflier srtkle* of (fair ihimjfie- 
|«r* ar* + with regard to the wear, much hitler i bail thu*e on which Eh.-iniumi* 
it still used * 

Haring thus noticed ihe method originally- practised, and tll& chief variation 
in thr tnnlud now employed# we shall pkri* nn to the si i nLELSi-o r of proceeding 
with tBe wort ta*!*e japanned; the first in order will he ihri — 

/Varnirw.—'The priming ii a wvDponitJon of itrijrij: wije#- and whiting. Hi# 
lixo should be of rt COIltlltaDOy between the rwimtifin double iUe *tid iTue, and 
mxed vrUh ff 3 much whiting ** will give it a gund bwlr f sn n fl to hide the rar- 
face of whatever it la lidil upon. But "heat thn work ks of a more partklibr 
kind* ii i* better to employ the gWer'l of thir parchment <u,\ inateud of tllfi 
common, lilid if about a fourth of irinplriss be added it will be iE.il t Ll'E t-er, tm.| 
if Del Liiid «m t«i thick,, will he mtich foss liable tr« peel or truck. Thr work 
ihmild be prepared fur this priming by being Welt eFoxHed, ami brushed ul .t 
with hat size, diluted with tWEMhird# nf water, ptnvidrd it be of commoti 
strength ; the priming ahtfUtd then be hiiil an with a hntih iha evenly an pos- 
libit, and left la dry, ]!' the surface be tuErralitv even nn winch the priming ii 
Uicd, two COtfta «F Lt told on in thii maimer will he juificienl; hut [f vn trlet 
with a wel rug or ipangp it will nut receive a proper wH- r polish m Acmuni nf 
any in rquallllea not (ynniflUly Ailed uji r one nr more croata eiiuhe lie uiv l h ei ic. 
Jmrkir to the \mi coal being laid on p the work should be smoothi-d by tubbing 
it with the PnEch ruihe^, nr hue paper. When ths last cnat ii dry, the 
water pnli^h should be given, by passiug aver every part nf it with A Hue ru- T 
or Eonnge Enaiytenedn till Lhc whole apjicikr pcrt'cclty phin atitl ecan , the 
prbmng will then be completed^ and tbu wtrrlt rT*aify to receive die Lp*n 
grtiuml, nr coloured vanish.. But when wood or leather i> tii be Jopann-H. iIm 
a lalter being tirsc wcurely itrm-lted rn a framn or hoard, arid th> priniin^ iv 
Used, the bw*! pt-rparation ii to Lay on Ewu or three caqbi of coarae yarnfili 
prepared in the following numnofr " lake of cwetlfied Hpiriti of wine um- pjm 
and of coarse tcml-iai: and re^in, each twn ounces DUsoive ihe “^d-htr ind 
red Ii in the spirit, mid then ■ train off lire vcmisb. 11 Thjj vorciEsh hi- 1 vl il 
othen fanned of spirits uf wine, tnUst be liud on in a warm place, lu 3 J ,|[ 
dampness ahanli be avoided ; for either cub I or moisture chLEs st, an.| [}| UI 
ptvvfiitA Iti taking j^aper bold of thi> ■subjLunce OU wlakli rfeia laid, ' Wt lf . n |] IL * 
work is so pc^jiand, or by the priming with the oonkpmi tioji bf piu ^,1 v-hilin^ 
before deecribed, the proper japan ground must be Laid, on, 

Jijxm Or* mU—Thc jm.per japan gTomiJi ar« eiiW iikrh W ait Formal I,, 
_4he vwmnh mid colour, nW lh.> whole i. to tnuiii of one ei> . J 

by „ witlunjt admr, an which -whub piundng or j' 

“«■ 13 *^ 5 ™* to lw IwL Thu frn»n.l Is Let Formed „F nltcU-kaJ v r 
ni*h, »niid Ik. colour d.-irfj; oiccpt in tke CMC of w|,ir e , whlBh KoiLlrr- J. 
pcorlwr taw«yem, ju we ahull presently w w), eh great brightn™ M 

raqmrrf, feyhich cnae abo uthtr DUrd BVUit bo pu TWl 4 . Um £ 

Uunpoarttw and niaiiiiL-r uf ptopanng the ahdl-tac 

fire auincc;; break it l^tu 1 very conne Doir. 1 t ■ ,.i : ■" 

A bou[«*tbiil_wi31 half! about three ^sinti Off^ry quarts ■ add tn 'ii El l ^Z w 

«L-LkfEcd spirit! of wine, and place the bottle in i, i. f 1 ' H LL i|rC r,[ 

'contone lae or .y 4, Urt ihould bo frcqnc Jv J,U^jJ*'Th-n' 1 ’” ' 
Jttll^.e.1 d. , 11^,1, and A? Iglnbor. diunU be . n S “"t 

When wfc* ^ pfla cffliogit freeiy SnSfJ t&tJSi 
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a proper mis* belllr, imd kept CaieMIy shipped uji f«r uat. The W , u « 

, - J ,.™ with ttf hand till the remainder of the fluid be ft™5 out. 

i ’ '’JR i; ^'' [u ^ li, *h|y tlear, nn be em^krvc rt f.ir .. ij r ■ r nurpniL-i or kept* 

1" lift m the mu ijuiitidly that 'hull be nutite,' Ajjv pieim-nli * 

may be used villi the ibell-kc vnmisb, which will give the tmt of [ho ground • 
u i^ired, imd they rn&V he naised tr>^-Ltb-zr to funn my cm up Guild colours ■ dim 
Wirh reiptu ta mvdh M require pculur method* fur prednclna tUfcjn uf the* * 

iim degree of brightnt^ we aWi purtieulnriae them below, iTfctiy should I ]J 
tegreund very smooth in flpirite of turpentine, and then missd wills the w 
tiuh U jbf-njd hv -spread o»r tile Fort v«y carefully end even with a camel' 

J alt b P S4 ”' Ae meldi tiever raq^iro Ihe prim% rf si£e tod whiting. Eh* 
liipan ^Toiinq mat b<j ujiptal immediately In l hern, wtibuut any mhsr prcpo- 
rnlnra rrnui cleaning nxcopt In the instances referred Eu bduu', ‘ 

JF&ifc %Ji7Jj Grtwj /j.— Thd forming u ground perfectly white, and of the first 
ae S™ 01 hflrdJlrti, him riot yet been attained In the mn of Upuftmg, n thtre 
“* flO Itibstenrei which ran be dissolved, *0 as M form a very hard vamtab 
but wh*t bate too myeh colour n&l to deprave the whikucm The nrAme 
approach, hflWEVer, to n perfect white vsjnkh already known, ia mada by the 
fidlDwipg ftnnp«ition 1 - Tate flake whiten OMrlute-tead, waibed and ground 
U |1 with the wxth of its weight of starch, and tliera dried; temper it r.^rlv 
fur imagfrg with.the minis rajah pmred in the following manner:— 
late nv# ounces of fna*tie in powder, and put it EqEo a proper bottle, wjlb a 


putmdDfajdrit of iffimfliie; Irt tW boil" In a gentle 'he At till th* wwwlie 


i i S j —r 111 “ nnm. on mo ntastu 

“ rf 1 ** ??, d “ lEld ^ appear to bo any foulness, strain off the s&lutinn 
Ifirough Amino!. Lay ibose nn the body fcp be japanned, prepared either with 
pr without the printing, in the manner at above directed, and tlurnTwnab qiti 
II Willi file- &r ns coate of the following varnish Provide any quantity otlhv 
twit seed-Inc, and pick out uf it alE the ckurait and wbitceE yr^iua- Eaka of 
iDcd-lac tiro ounces, and of gum HUnnj three ounces, and diisoKe Eh^m F 
being JAxviflEulf ttduced to a COAne powder. In ahuuE a quart o-f apirit of wim/ 
and aEniin off tl k ? ^jcar varnish," The s^ed^ac will give a filigbr tingn Eo eJjIs 
cumpoBEtLnn: hut \i caJini/t be omitted whore the randab is it* be bEiril 

though wlnrru a softer wiU ntiswcr the tnd. (he proportiu-li may be dfiu£siiJK4* 
[Uld a tittle crude tiUjueotioe addl'd tu the gum fiEfclrni r to take off' the briltlJ 
rieB*. A very good I'nmkh entirely free from briLtlenttf* may be formed bv 
dusolling gum animi in old tiut or poppy oil, which must he made tn bod, 
gently whan tlje gum in put min it 'the ground of white may be Inid un in thi^ 
varnish, mid then acont nr two of it may be put over die gwund, but it milg-be 
TVL'JI diluted with oil of turpentine before it is tued. This, however p i= a h-yr 
lame in drying, imd is mure liable Eo injury Llurn the other, from Eta tenderness^ % 
/I’^tur Japam Ground in ay i>P formed uf bright Prussian blue 5 or venlitet 
gbisMj -over With PrussEau liEue, or of stealth ITae colour may he muted wjth 
thy alji - 1 L-Tes-O inmiabj, am before diTMttd, but m tin* ihell-hi' will flOtnewliftE 
injure the colour by giving it a yehow tingic, where a hrJjbt blue ia jrequirJ"[, 
thfl method before direct nd in Lhe ease Jf wldte grounrii must be purasuuL 
fhr IT Senrkt GVomad^ vermiliDn may be uaedi hut It 4 i ffcet k mueh 

impHived by gtying It over with carmine" &r line fake. If, htheevui the 
highest degree nf brighlftets be i nquired, the wiutc vamLah mu*t be ma.iL ' ^ 

For Brup.'P YtUtm Ground*, kMgi yellow may ho uipijjand the offeei wtl tic* 
hrnghtened by diHSoleiDg powdered lunneric tam t Eu the spirit uf \i, IL u hieh 
the upper or polishi|i|» ciml U mailer which spirit -.f wine must L^’troim il from 
olF the -dregs bef^e^he H-fd-IiC he juJiJllL to It Eu Eoim the Vurnkdnt Iht =eed- 1 
lac vwttish is mi rtjujilly iijvmui hp-re, ls in tlEe case ml home other colours 
because, being tinged with a reddtih yellow, It it hEtJe more than an aFMimm 
it the force of Ehe eolouTa. - ^ * 


, f? "™ GrpimA mn)' be produced bj iniiin S ibc Fj-msiMi blue, or Ji.iai .J 
feniw Fith yefcw. flrl1 ’ *b" •«*» will be ftcikred,ejdtapX 

bn I [lint, by lijmgtknn on a ground u{ jDnf^nld* TMy n»av uiiv yf^baiii 
111- HUCMxsIbll) with J^ud McdUl* Tanub, : . r the rcaatin* Tefure 

gltfb. , '• . 
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* Group* Coloured Groujub [EifiV be formed by mbeing vermilion, or Ttd lead, 

with high's yellow or yjim^ lube ; or red myiment will malf a brighter enuigE 
^runud than eon bw produced by any IlUS Lure. 

Pvqflr Grrnmfr may ha produced by the miiture of take or vermifkci With 
PruuLtf] blue- They may he treated as the ttti with respect to Lite varnish* 
Gmunrff may be farmed by either ivcry-LUtk ur brup-hl^ck; but tho 
damrer ]» lireftrabLe' These may be always laid en with the shell due vnraiih. 
and have tfteir upper -or polishing coats of fiutntliou seed-lac voroialj- 

Ctfipiunun UtarJk Jopan GfOVnd* on MetuL by PI Pflni of brut* ute thus performed - 
Tlie piece of wtrtk So be japanned ntuit b* painted over with drying oil, and 
■ when hit naodemtefy dry, tmui be put into u itove of such beat eu will ehung* 
the oil bluck without h nrnmg it. The stove ihc*i3d not bo too hot when the 
WC.uk ia put into it, nor Ehfi heat increased too fast* either of which Eirron would 
make ii hlister; but the sIowlt the h«t lb augmented* and die longer It it 
continued, prEvidal it be retrained within a due degree* the harder will be the 
coat of japan. Tril* kJnd of japtin require* no polish, having received, when 
properly managed, nmiELdcUt une from the heSt- 

'h* leriout'-ibetl Grmmd, produced by heat, in not less triuable for ila great 
hardness, and beering to he mode hotter than balling water without damage, 
ihau for ita beautiful appearance It is to be mane by means of u varnish 
ptvpwcd in da a follow hi g manner:—Take one galluii of good hnsetfdffll P tud 
half a pound of amber ; bail them together till die Oil became* very brown rmd 
thick ^ Pdrain it then through a coarse cJuth T and set it again Eu Emil, in which 
rfitate it must bo conthmtd till it acquire a ccoaijfcence resembling ttmi of pitch w 
it will then be hi far use. Having thus prepared tbi varnish, clean wall lire 
Hubslonce which is to bo japanned j then lay wmiilitrn, tempered wish 
ihelHac varnish, or with drying ail r«y thinly diluted With ad of turpentine, 
an thu places intended to imitate She more transparent parts of Lhc lotloifle- 
ahtilL when the vermilion is dry, brash the whnlB o«tr With black varnish, 
tempered to- a due consistence with the oil af turpi-iLiiiie- When get and £rin, 
pul the work into a stave wb L L ffl It tn ay undergo a very streng heal, which mml 
ho coillhtued a conaidEnlhle time ’ if ercti lbr*e weeks or a month it will he 
better. This ground may be decorated with painting md gilding in the Iime 
manner aa any other TTUTtiihed surface, whreb had b&St be done slier the ground 
haa bean Jnudenvd] but St La well to give a el Mild anuealing with a more gmtifi 
heat after h is finished. A my gaud black japan may be made by mhanf a 
kiltie japan go3d «lie with iv-qry er Iftrop-blackj tfaiv wdl bear a good glcis 
wfthput requiring to be voraiabed afterwards. 

(Sf Painting Juptm Worh Japan wort ehutild be painted with eolmin In 
^ varuiih \ and in M cafle i aLE pigjnenta cv solid colours whatever may be uacd* 
Ktid the peculiar disadvantages which attend several kinds, with respect Eu utl 
of water, cease with regard to this rert of vehicle fur they are secured hy it r 
wfflen properly form aged, from the ]«ast hazard uf changing or flying, 'The 
prrptvfadon efcolnurf for this niw coruiECSp tncvdorCj lii bringing Ehem to a due 
state of fineneas* by gt in ding on autune 111 nO of (urpLolme. Tbe best 
varnish fur biEilia: 


judlOEODSly 


bzlidJag 
managed' | 


mid preaereing the colours, ii ihclblac; this, when 
a- gives such a firmness and bardoess to the work, that, if It 
4e afterwards fhrlher secured with a modelstc Ly thick coat of seed-be Varnish, 

1 . it kill be almost 4I B hard and durable QA glifeir 1'hc me thud ff painting iu 
vaitiiab i.\ hawevpi-p more tedious thiiii m oil or water. It is there for a now very 
usual m the" japan workj fur Ehe iftke of dispatch, and iu mib^ cases for the 
freer use cf llu pcnci], to lay the colcmre on with oft well di-utfd with spirils of 
turpentine. ThiJ oil or japan gold size, aa It is caUtd.Tnay be made- in the 
JtflwvinE manner:—Take one pound of linrecd ail, and four entices of gum 
anifol} ret*ihc oEFto boil jn a invoper i^aavl, and then add ihe gnm ani^ii „ 

f raduaffy in pewder, stirring it well, mitii the wbole bo COtninised Wllh the oil 
r*t tiW Eipxlure cuutinitc 10 h*n till il appear! of a ihick cunskter^e, aml^tbeb 

strain the wluda Ehftugb % coarre doth, and keep it for use. Tim colauri are 
alio Sbllic limes laid on in rum ww*r, hut the Wc-lk done in this manner Jwffi Pt 
near io durable ai thaw dune En varnish or uiT. However, those who pnr tb* 


t 
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Jajifthning .for tJi«r amusement only, and ctm sequel illy may but find ft 
Vrortli Jlifir vlitlaftu encumber tlsuni«;lvEa wilh tba prenarnliuni uirCritaJT for 
J^r F mct ^ m *>' water CaW. I riba colour, ore tan >4 ro d' . 

^ “TOV?* “ d h ™*V, instead uf gum watar, the w u rk wiff*« J* . 

nuah mfenor to tlial done hy lire othct method. Water colinr, are sotfimmes 

n™ r,f uL_^ IH l J 1 f, m4 ‘ ll]fr af **h Dr Panting*, *Jid IthA best wifoout 

y t arnish uvcr them ; aud they are sometliflcj sa managed as itu' have tin? H 
eUcel of ctnbnaed work, flic colours In tLii way of uaintirii! are prepared' bv 
in etuis of ismglosa size corrected With honey or regai candy. The body with 
Whirb the omhossed work is railed is hast funned of strong mm. Water, 
Jhionu le a f»per const,tenea with bole ammniifti and whjtinjr in email 
[Piirta ; which, being laid otrtn the pnipcr figures, ud paired whan drv may 
he tlivH pointed with the intended colours tempered lit the isinglass tize.nr in 
IJa© general manner with ati ell-lgf vimtik. 


n/ rarnMw Jafxm Work— Tie lost and finishing prowess ^in januming 
consists In the laying on end polishing the enter etmte of varnish, why , ore 
etplaUy neccaaiy whether tiie plain japan ground lie inJotcd on or not Thu 
U generally best done with common Seed-lac varnish, eseejit no those occasions 
whore Other methods have bred shown to be more expedient; ond the same 
reasons Which deitldc as to the propriety of using the different Varnishes u« 
records the colony of tliu ground, Tiold equally with those of the pniutimj: foe 
Where bright ti css » a mown a! point, and o ringe of yellow would injure it, 
sued-1nc must give way to the whiter rerina; but where hordnoiH and tenacity 
are essential. It must bo adhered to; and where both are necesamy a mixed 
varnish must be adopt'd. This mined vaiaish should be made of the picked 


seed-lac, a* directed in the case of I be white japan grounds. Tb* common 


Bced-Jac Tarnish miiy be made thus lake three ounce* af Beed-loc, and wash 
It well m sc vara] watertj then dry it and powder It coarsely, not it, with u nil it 
Of rectified spirit of wine, into a bottle, so that it be nut more than two-thirds 
full; Shake the mixture Well together, otid place the bottle in a gentle heal 
11 ™ B aee “ appear to be dmtJved, the shaking being in the meantime repealed 
as often at may be ettfrenienf; sad thou pour off all the dear, and strain the 
nrmBindiir itirougli u course cloth. 'J ['ho varniiU thus-premiLred must be kept 
t.ir U*e in a. botde well stopped llifl winter aerd-kc vju'iiian 1-1 arc used in tbe 
same PWJb» as the OMUEnodp except with regard Ed the rahlti^F tt»d m 
Wi"* ™ re ft pwre White, or great deamm of other odimn is hl 
oucttion, should be itself white; while the browner EtvtfM yf pokslung duat r m 
IpusOg cheaper, atld doing ijietr hiuinns with grt-iiter dirpateli, may {k? qii-^in 
nlhet caaefin The pieces of work to he varnished should hr pLared near the 
tire, ur m a warm roam, onJ made pcrfdfelJy dry, tnil then die vntttkb mnv be V 
laid &n With a flat cnmtl’hikfr hrufih mwd* for the nurtwgEi |hU m«at bo done 
t-ury rspidlv, but wi|l| grait cure ; tho sftmwrplucc shouLil liQL he poued 
over, En lAVIDtf db oxte coal, if ii can poagibly Iht a Vended ■ the hesl wriv (if 
ceeding ia Eu hrtpfi in ibe middle, and po^a the brush t* OElfl cht!, then, WlEli 
nnuthcr Etrnke fiotn the middle pn#^ it tTi the other end. Inking Carr t hn.l T befu^ 

Oflch itrok£p tbe bn tab be well rippHod with xond&h. Wben oio> coat p dry 
Another must be bud OVct k in like maimer, Olid iLLg siiUit he corm'ubt'd zit Iput «" 

lire or fix times. If, on Ifiail, there be mif a auffietenl liveliness of rflmkb - 

bi:iir the polifli, wiLboufc listing burr die pnmttng or jgrwmd dolour inulerilfcd^' ~ ' 

1 1 urn* D 1 U&E he Sniil on. When a fliMcknt number of end thlU lidd yn, the 
work is lie to be polished ■ which must be done, in common cas.es, bj rubbing 
d wjilp i pkee h>I^ clodi, ur telt, dipped in tripoli, or pun.tfc-fi.ine Andy 
powdered + But tawcnii Ihe end of (be nibbing b litlld oil of nnv kind, should . 

(H? used with the powder; And wbtci die work appexrH laMdenlJv btig]i?Fj« 4 
* it should be well rubhcil w e# l the oil duri*, to Cit'au^i t fraan*t]i l ^ powert-r, 1 

and avc It a, sEall grenEi-r lustre, hi the ease of wMl* gnzLtnds^ 0 f th% %> 

n|hBh p nnt^HiUy or whiting should be uaed, but tlmv should be wa>ht-d T-vur ic* 
pr^rent tlie tSmngpi of damtghig thu work fruiu any And s Or ot]n r * ** 

linek 


_ „ djuniginp thu work from any And s or othex 

•lIlrJtT* ^ m “ y n tD be # l,ired witffc It gtmUy iEEFpfoT?e zdrt ic; ' 
of fijimi work Eo hardk-n tho vamt?.b hy njeinij of hcl^ whldi, m cvory*dey 
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12* I* # KALEIDOSCOPE. 1 * - 

V 1 \ *■ 1 

\kaA it can be uppE *4 iWi dfwhat would bunt or Cftfcm* Ol* mailer* tends Eti 
gfri it 4 murp nrru ueeJ. rtrong texture Wlu-rc nctali form fch b^ly.rtlmr^forp*, 
S very but aIdvq mnV be used, anil thd work may be continued id it ft chnMjler- 
* **ble t*Be r especially if the heat he gnubi»lj} icertmed ; hut whm ™tfb 
jmf*r biotA* La in question, heat must be apftHfJglv used, 

iill. Thfi projecting frxrna uf 4 dime, to which the weight uT good* pre 
upended* the terra » a corruption of jtifiet, evidenced by the wnilidty uf 
structure. Jib is also thf name of ihe foreman Mtd of tt ship. 

JlB-ROOtf h a eonliinuiEinn of Old bowspit Forward, being ittn uut from its 
extremity iti ti iluiltnr manner lo It tep-nuut on rt Wet 1 M»E_ Jhifre i« *l"o 
the /ymg jlVbwift whfoll U ft hnoyi e vU: tiding beyond t!se preceding, by 
paainu* through two bpem-irans fixed to the bmp** 

JIGGEIL A machine cbiuiiLlng of a piece of rope about five feel IftEig, 
with a block at ubb em\ ami a sheave at due other* Used Eo hold cm the cabin 
when ibU be*PidJntO the ship by the n volution of the windbag Thia Ls dune 
by pftB-iinp the lad round tlic dlue iWnT the windlass* and tins hind pari of 5be 
rope, C&mirtg over [lie thrive, ia atrclcbed ftft by ftlitan* of another rope passing 
round die jrgeer block, 

Jt'NK. ifcumuniii or pieces of old cabte h which are usually cut into strutil 
pice** for making ■ tints, &c. 

JURY-MAST. A temporary rtiast erected in a ship hi the plnM of UlC 
proper one. 


K. 

KALEIDOSCOPE. An in liniment for creating and exhibiting an infinil. 

Variety of beautiful formi, pleaamg iIld rye by uti aTVr^Ktfyitig suecfcs&ion cf 
tplvndid tints and symmetrical figures, and tunblhig ihe observer la render 
fi c i rLLGJi ■. □ t SEicli iia may appear appropriate for any branch nf tbfi ornamental 
arts. This ktiaErmnent, die invention of D?, Brewster, in ils must common 
farm consuls of a till tube, can Earning two reflecting SLU-faCes, inclined to eac h 
nltier at any angle which ^ ati aliquot part of S&O*. The ttiled;ing alirfacc^* 
may hi two plates of giftia P plain Or quicksilvered, or two tadjlllic lUrfftee 1 ^ 
frrjiu which tbi" light auffen toUJ refietititnu The platei ihcnld vary lu Eength r 
Sjccordhig Ed die focal d^Eauea of tha eye : five, six, gcvsth eigEitt w\ne r and 
latynctw^#, will, in general, bo mart cnnvenjetiEj or they ttiny hv mada only 
cipc 4 twa, ihtco^ or four inches long, prarided dtstrnet vision is obtain id ftl one 
* ■ end. by plneihg at die other un cvc-gllM wlkOSCi focal Ecngtli Ls equal to llie 
m length or tljc- reflecting planer The frrflhi atipg af the iffiector that ia in 

general most pleasing Ls [5° aO» s 2S| B or the JOth, Ifidi* and Ifith part of a * or 
oiAk?; bill the jfiltici may he net at any required nhglc* either by a metallic a 
papef, dt clutb joml,Ajr auj otbtfr sirnple eootlivanoc. ^hpn the Iwo planes 
i\tir. pul together, with their atraigbEert and smoothest edge in contact they 
will have the form of a book opened at out side. When lhr histniment fa Elms 
eonstruciadi, it may be covered up chher with paper or l£ftihcr p or plncdl ia a 
'Cylindrical or anv ollLtr tul>e> *o that the tiiaisgiJar aperinre may be left com- 
^ i pI'Avly open, and ftU^ft imdlapcHutc ftl the Opposite extram.Elv etf the lube. If 
I he eye be plated at the eperture. it will perceive a brilUnnl ctrcle of light, divided 
Into p3 ran/itflflru os the number of tinitl that the angle of the teflcctm is 
' nmtaiiued \fl If llib wnglc be lB" f the number of sc-ctora wiil be !HJ; and 

whatever be dm farm of the aperture^ [he luminoqj tbrougli tlsE 

jlV^mcnl will be a figura produiad by the arrange to ent of twenty of thenC 
> ^lUnil the juinE as a centre, Jki cocisequ^nce of ihn aticceis'ne * 

reflect™a between the pnllihcd surfaces, lienee it Mows that if utiy obfrat, 

* 1J ^ 1,4 * 11 irrej^nikir In i tic If, he- plateil before the aperture, tbe part a-'f fl 

■ ‘ t thjr.can ne tm tfirouglk the aperture will he seen &J»b every ecctor, and 

i . object will co*T*SCe IoEo a form maElicnnattcaJly 3VUilnaLr*fll s « 
itonne >U thf, *j t If <Aj«l b? jmi ia BHHiyi., the e(piuhbT*i U i- 
* • 


1 
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KELP, 1 * I 

I 



, nt image* *iU Ukewist lie put in motion, Jiml new forms, porfodlj* diflijmi* 
but eoujiRy tyrant trie&b well successively present themselves, stuped mes 
Vankinj^j in the centrt. lometlmrS emerging from it* fiELct .Rometinuwi playing* 
around in double- and opposite ri-sdllatinttB.’ Wkn the object is tmjAl with 
different c-dIuuts tbe most beautiful tints are developed in succession* arid tile 
wt*i1e figure di'llgbti the cyn by the jfrtfoetion of its 1 and die hrillLfiney 
of ptfl colouring. The «a plaoi.il itnmcdtals^f against the end vi t h i> 

in Errors, ilh wdl as another glass similarly 1 situated at llic ulher end. is of 
B * common transparent glass. The tube h continued it little tieyotod this second 
- glasu* line! uiiti teimmAtion h slownd by rt gxonnd glass, which can be pul *>n 
and otfr In the vacant space thus formed. beads, piccffi of"coloured glass, end 

* other small bright objects ^ pill, The C binge* produced iu [Loir position by 
, turning the tube give rise to tbe different figures, 

KAOLIN- Thfc Isamu given to a kind uf earth, which forms one of the 
ingredients in the manufacture of oriental porcelain* Tb^ otlftr inuredianl, 
wltirh la called petuntse, ih costly YitrifiahSe, whtie kaolin h scarcely SO; ben cc t 
it iB said, the action of tlie fire Upon the murtUrD causes that ±-eud-vitriiicarion 
railed poH-*Ltin. M. ffcsnAri-. Who analysed some Chinese kaglin, slates its 
composition to be n compound carth p comiHtmg of clay, to which it owe* it* 
tenacity ; of calcareous earth, whence its mealy appearance ; find of crystal* 

□f mica and quartz. Similar euitiii to the k an tin am often found in the neigh¬ 
bourhood of granites, 

KELtiJE. A small nJirilor Used to keep a ship'steady and dear fstMTl her 
henver anchor wliUe sho rides in a harbour or river. They arc generally fur- 
ninbed with on iron ntncfc ? which is easily displaced for the conveniencE of 
stowing. 

KEEL. The principal piece of timber in ft ship which Es Usually dm laid 
dq the biwka in build in*j it support and mntea the whole fabric, linee the 
stem and stem posts which are elevated on its ends, lire, in some measure, fl 
continuation pf the keel, and serve to connect arid encJosr the extremities of 
the rides by transoms, as lEie keel forma and unites the bottom by timber*; 

iUlrlfiJ is a itromg*thick piece of timber bolted to the bottom fif the k»l 
wliich ii very useful in preserving its lower side; in 1 ot££ ships of war the false 
keel is composed of two pieces called the upper and lower false keejsi 

Keel is also a name given to a low, Hat bottomed vessel, used in the river 
Tyne So bring the cools down from New castle for loading the collier* j hence fl d 
Collier is said tn carry so many kceK 

KFxF + LSGN. A piece of timber forming the interior of iho kcel r bringijsid 
upon the middEo of the floor-Eiinb<?ra immediaiely over fhfl keel, and sen-iqg- 
(n hind and UnEtr list former to the tatter by means of foug bolts driven firuln' ' 
. without, find clinched on the npper side of tin kedspiL 

KELP. A rery impure carbunak of soda, obtained by t^e inrineratloc^of 
seorweed, nnd cbieily employed tn the manufacture of glass. The cultivaiton 
of ihe raaridE plan Is for Ibis purpose h linw mueb oncouraged, from the 
increased value it ffivet ICr thftifi estates Vliich have an exIrM of coast adapted 
tn the growth of me pcculiiLl* kinds of weed best suited in tho niauufliL-Lure of 
kflp, 'fllctfi is fi Vf*y great differEiice in tbe pioiiuei &f soda trotn differen t ^ 
plauia, tame yielding aa much as 5 pet octiL of the aJ^ah, whiLc others, nnr 
even 1 per e^hk Those porta of the amt which lire exposed to ihe of* 
iempests, or to a heavy rtalllLg sUrf, pntvenl the plant from ti^LiliJ^ root. p ih«?y 
thrive best in sbrilereii baye, where the retreat of lbs tide leaves uncovered an 
* oat^rLslve surfucc oJirecky gimuid p %o which thi? plants nilhere ^y < heir root". 
Tba plant commonly called tangle is the only dud to he obtained in exposed 
(LtUnliunJ f ihcae adhere with great forco to Euo rocts. and Jlre Dhtnlaed 
• l^w ehh of spring tides; they arw howeyer of a cub^unTLEJ nalnr^^Tid arc 

* considered to repay well for tbe labour of colloctirigfc wisicb^ is usually e&dtf 
by c^Hting ^tem off with a slirklc ur rrapfrig book- Jbft spring ia thtf bfllbma 
for making kelp. The marine plants, nr sea weeds sre collected without * 

^ B tift7ti8n of kind, under the gei^ral term of*Wnick, nr verack (wliirii a & pf'J- 
bfiify eomtplluiis ui the Fm»b word craie). an d ari* first dritd in th£ u.LJWjd 
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tun precisely in the flume manner as in ihc making of hay, baing ipread end 


m made Sp into cocks and Hacks, so as Id kpq» it as"muidi ^ paAjlile from tire 
. nin i ^iue 4 e Iikctriie lakcu tv [ihiVi ut ill ^tKinc muddy ; and rucl'^i 'inny 
^ ‘ tiaUetfl. pnud ill dr*ggmg it Lip the beach, W wi*dnS ill Usd WaTta by iniMhii of 

jdteb-fturks: or nikca. Experience ho* 4 p £t k nriindd lluit ibe kilns for burning 
iTisdt should not cilccd about d feet in iridth inside, tigr more lliun 2 fuA it 

• * indie* high, hut (hey may he of any e&jnk-ut length ? usually they nr* about 

IS feet. In some places holes art- dug in the ground to form the kilns, which 
are 3 died with itnnr; hint III these idl the vruk h rarely completely burned, and 
the uahumed prtlph vhdd? no olkdL It it now generally decri-d preferable ■ 
to erect the kiln P*U a firm Iml pjccii of ground, pf such rough stoned v cai] 
he easily get iogethcrj and without mortar or uemfnt, hut the windward side of 
the kiln ia generally coh ered ap with turfs on the outside, and if I be mud he 
violent, on nU eidea. Th$ proems enf burning it commenced by igniting Home 
fiirze <*!r heath in* the Idld, an which the ttoic U then thrown lightly id mwll 
qmmdtiea at a lime, until the whole body of I he kiln is ful]yT|rnRed. 'Hie 
oddstitujs ore then Continued to he made with care, by only throwing mi small 
quantities at i, time, where fi red hole Appear* Lti the mass; and thus I be footl¬ 
ing: is continued until the collection of Trait ii expended; Lb on os wkjci ti rc d 
holes appear, the lull ignited portion is stirred into them, Till! Want of due 
attention to tha thorough and tmifotm burning or ihc vraie, causes a great 
deterioration in the value of the product. Toward! the duns of the buniing, 
three Ct four men ate initially employed in actively rating I tic Osh Us with the 
kelp-ironi until tho whole contents of the kiln become a ■anddluid mans. 
Sometimes a portion of the kdp will he found congealed to the side* of tbe 
kiln; this ia then removed and worked, up with the rest* that it may incorporate 
whilst ItoL tf after the raking k begun, the materia]* a till continue hard and 
dir, they are allowed to bum"* little longer. Sometimes tumiimii inlt and 
Saltpetre ore added to the ashes to incKsae the ignition ami bring the mheti to 
the deiirc-d lembEuid cundstencc ; but this measure is seldom found fi£Ct*sarv, 
except when the Vtaie hits been Wetted hy min prior to burning. IVben a new 
burning ia oummeneedr the remaining unftiatd ashes from the previuus operation 
are introduced into the kiln by degrees, along with the fresh vnric, but net until 
tbe lire Lis become fierce, anil the Irtrsnt and hardest pieces should be put in a 
row aJntig (lie centre of tbe Info. The kflk after Wing made, ibodd he Oi re’ 
s ful[y preserved from moisture. In Scotland the ki-lp tftq-keri usually break the 
lump* 1 otn pieces of about 2 c*t each, which ere piled inio con leal btap#, cover.d 
With-dry TTaic, nnd over all d layer of turf - this preierres it well until the time of 
J ^lpmcBh KcliP Is EEtaenjEd .if gutei quality whan, on breaking n piece, il is 
hard, solid, olid ha-4 some reddish and light blue ahad^e Tunning through it. 

* IVhin it bos none of i(a jiccLitiar mil tnste, it h unfit for making lev, though it 
m^y he of use tuglfl^ maker*. 

K^R-M UA, is on insect found m many nnrta of Asia nod the south nf Europe. 
Ho account of their figure they were j. fang time taken far the seeds of t\is 
tree tin which they fetd, wliH^ikCfr ihey Were Caliad gniJis of kt'rmes; they 
also bore the florae uf vermilion. It ha* Wu much used in dyeing worsted 
^jnil woollen doth Hif a scarlet odour* though the preference ii given to the 
scarlet from coch[ne4 ospcdally since tlie dlscovciy (if the mode trf beiehten- 
Snglte tint by thu boIuIEou of lin, J * 

^ KEJi M Eiif* 1 11N Fdt ;VL is usually prepared by 1 pound of common antimony 

Vitb 225 lbs. of the Euh-carbonate nf poLidi, and 20 gallon* of waive in ^ll 
Iron put, Ute^ng tha hquar whilst hot into earthen pint, and letiin^ It cool 
alowly fur 21 JieLire, tin- kcTiitea-mineraJ h deposited in the form of a powder el 
v ■ ^ F jr ^ La >’^54 ratonr* The supernatant liquid, which yields iin ormv* 

* 'rfimeat, called the golden sd^hur of antimony, b much Us3l * 

Y priutrra in the following manner j —Tb^y evaporate and ftVutaSli^a 

/ . ^P^ -S^f'craitii/n ticiu.gr crystals arc then diswSvo-d in fresh and wolb 

1 thr, ■VOJUtLi. 1 1. [llluL r. i -A u: ill. P.i^k ii...._■ X. -1 -. n i .. , l 
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^ ^ B kilns. i * ' 

kmUM-minera! may be obtained by employing tartar 1=4 lieu uf thr id\*k sn ihv ^ 
iiiuci prrHuraa. j That or four pDtl of the tartoT are to be TiT lLu tine P^rf 

of upwiitred *ulpliuret of ■Ttfituony, and finned to i r^d b€iit Ln a. ^jdI^ „ 
uitfflfefotlSto deewniwiitf™ of [he tartar b indicated by she ctissofiv^ ot 
fumes; tho nifiss should then be dissolved in warm watcf r he filtered, . 

tdctioL when an abundance of very fine deep coloured fcennea ^'iil be defllj.-i ■ ■■ =J 
in trie hat bom of the vessel. Thu abnndariM of the tcr«l» u, h&weJW.^njt 
attended with any dimtouticn of ihc wmtily nr brilliancy of On iub 

pburel luh^equriidy obtain l-lL by itte addition nf add to the mother liquor* 
KETCH. A vcgael equipped with two trusts, via, iiic main-usast audlne 
mib-n-i3i;ut,%r«I nnlaflf £ffll tOO id WO tons burtbfA- £ bojiib-Wi IS ft 
ketch fashion, jnd equipped for firing mortar?. _ 

KEY” An matmmcnl fra opciUn r j; locks, &e, Tin* term is appbwl to a 
creat variety of things which ic is riEedlrss even lo fflumente. b 
" KEY ofi QUAY. A long wharf by the side nf a harbour, m-er, or canal, 
rurniahed with and rin^ whereby ships and boats may be w*pM ;; td« 
with cranes eipstsn^ and other convenient mechanism for loading and un- 

1 ^JKILDEBKKN. A cask that holds ^ firkins or IS g.ilbns*ur 72 quarts. 
Two hitter Lira an; A barrel, llmre a HnjpW, and six A butt * 

KETTLE. A «wrlt name pU'-m to variously formed teimU employ ki m 
euLinary and other ^ lr - »* Gurddi introduced an improvement upon 

them, which u explained by the subjoined cut. Ft eduiuEi 
simply in fadMogthen in an outer ™mg which aurrauiid* 
thrir aides, but Imtes them open it [lit bottom: for the 
flame of a Samp to act upon it. When heal is applied tu 
rtinrb io constructed, the plate of sir between tbe eases 
acquire* snob a [cfflpEruLurC in the upper port as io be 
capable of melting a rod of glass if possc-d Up the cavity. 

In kettles of the usual ermutructiori. n much greater part 
of the heated air t***pEa, wilhmit prrtdurhig any tswiuf , 

effects, than [n Mr. GuSdnET-p which U proved by water btmg sooner bailed m 
tlio lalicr ; m MmUiiiiV of time as wall as □ F fuel M thns obirtlfitd- Mr. 
Gordon IlwI various other culinary reutli crtuUiwM on a SimDar plan. 

KIL>’. A structure or machine dtisEgfied for drying anbaiances by tbo apph- 
cahon of fieoL Their forms are ni vinous « the mb^Bm nr iwdutet for 
which tllEy arc designed; for, iHhough it may be aJtliJ that a certain kdll wdl 
answer several putpsL-*, yet for nne single prniWsv often find * nf 

WUai employed. Ae requisite quiditiwin »«#»d kiln ure otcapnt» nnd 4mn- 
liility of BOUBtruction; efferfivencsi in prad.iomjr tlio required mult with 
utmostmmr uf fuel; a p«rftt< commaud of tbc temptrfttoe, end focilV of 
warkia*. Ov/fli must U regarded a> of the same class nf apparatus t» kilns; 
illd E ed, D the um kilu and oven art often nidiiCMHUnaley a^pljod tnthesmii. 
etractnea, a* may be mrtlMd under several articles uj ifioi work. Un^er tl* 
he.ul of Lisre thi usual fonn of lirne-kto IS described ; and under CoiL and 
I R on, several forma of coke ovens. Ik te place we shall uohee an admirable 
combination of both, which was the subject of a patent giatited to Mr. Cbar ev 
Hcalhnm about seven years a^o, note wludl time it has been m iUcocMlu^ 

^jS *ISralg^rL>ai. *i. (w-^-Th. 

of this invention, up nxprcwd In the -pedbtien & 

mkm uf nmekdicna and in tbc time kiln at «n* V^iLuu. T^enmoim 

ortbHpr«ru m*t ho Pvidwt frum ifio cirewtisUinrE. 

.*■ _ . 1-1 - X. u 4<nJ fr-. i w». b 1 TTitn n. sL* i* ll t l'ii> i^wSl" 5 LL- L 




'reduced to the meet mdh.g wnmiat. I he engraving <m the fbWng pa«v 
raurtvem/a vertical section Bftbc hme shaft and cgk^uvens: oo ?rc lljcsiiW 
Mile 4 feet thick, of a rectangular tower, the internal space being idluiiV*it:s . 

I l.gvJ-storc from ihe lop 10 * c irofl barf 65 ** ' ,h0r¥O ' 1 ^ t1 “ Ib 
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odumll te*^ The limutanr/ h ratM-d m a bus d r or other proper rectpLnclp,, 
to the lop of the boililir.p. hy mrtiu el’ll jib jun| crane #r. or^Ulri turtle, which 
■ ii flicit at the buck of die tower, together with 4 platform p rrtiwLiiitfbevoiid 
the wdk for affording *em rftv and convenience for " trading* tie ] i tfle- tinti l- ■ 
wbrit ^ai*td as represented, ttw j<ti U twtflig round, and the Time-box tilted, hi 
wbipb Uk whale coutctita are thrown dawn the nliAll. TV roko Dvraa^ uY 



wititi there mat' IhrAnffl, or a ^renter rvr [eswr numh^ 

s kestb sa.twyS&fjawiK “t 
rf ,h “ -V' r* 8 * 
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of foo biuintinoiis Or inflammoble part of the fvAjiht finme* p™«d.n Z rrom 
itu-nce rass ijto tl]« Jim* shaft through o *m«i of laltrol flnn (two «F *t*> 
are brought £*> now *. gfl, dntft1i pr^enfr'd From deianfEng tlio. 

•Heenfi foe cppofoe ovro by the interposition of 'he option wall L^hcl, 
dir*. the count Of for best ami bM throughout foe fkb uMV * 
lime, the lowermost and principal portion of whichattain. * white M* *• 
u&vr a red beat. and. Ac intervening portion* the uitcnnediBtc giadaU<*s of 
IttinttaftM. When foe kilo is completely charted with I,me, the op^nmgl 
in front and bcnenlh foo iron bam at am doted and bnmnMby brick* and 
an iron-cased door, which is internally filled wife and to dTccUtally eschulc the 
air. and orient the Irt* nf beat by rodiatmn; therefore, jvhon the kdn is at 
.work, lie atmospheric air i. admitted but through fo if narrow apertures before 
mentioned in the cofe* or on doors. When the calcinnttoo of mrl.ee u co.to 
reeled, the barricades at i i are removed, tlie iron bar* at h b are drawn out, by 
which the lime falls down and is taken nut hr hatrows. It WMtfmaa happens. 


• % 


eilitsue »n,» ope ran no in r-=r } wi.... ■ »- ~-;■ 

may'be necessary, a series or five OT six aperture*, chtsed bj.irou doors, is 
Iliad# at convenient distiinces from the top to near the bottom of foe shaft; two 
Of these arc brought into view at hi. Two sirndor apertures ore shown til 
section in the coke evens tlH. which are fur the cooven.enoe of stoking and 
clearing out tbejalerol ftm 99 ftom anv matter foatm.gl.t obstruct he free 
passage of tho Healed air. Whell the coals have been reduced to coke, foe oven 
doors'in front (not shown) arc opened, and lue coke taken out by a 
the tong handle of which is supported upon a swinging jib that acts as 
fulcrum to the loser or handle nf foe peel, and Facilitatesthe labour of toktoff 
nut the.contents of foe overt. The operation of this klfo » coaimnous^the 
time being taken from the bottom whenever it is Sufficiently burned, and free!, 
addition,a*of rftw Sime-atQtie hemg coiuliifllly made Hi the tttp. 

drill,>/or Lrms Corn .—If nit and mmstuf* b#eowfully «clnded from pain, 
it may hr kept uninjured for an Indefinite length of tnwe ^ Thi s^povcdby 
an cLroartliiuiry experiment mode with some Indun Ci.m fomid m tk 
of the ancient Pernvlons. buried more font! 30p year, Some of this com 

brinir <n»]i it vemtrited and came to maturity: wr believe a similar foot w 
Sofdrd resnccfol some grain found In the rein, of IKmiliro^n. But tn 
preserve *oru7*veU for a short period, it should be mtrfcctly dry when housed, 
Ld careful]V protected from dampness; but it not itoWendy hnpc«-,diunoB 
a wet harvest season, that the com is necessarily earned from foe fieW** a 
damp state; and as few former* have fo* means of proprrly oM speeddj *y- 
krl large quantities «t» LrrtOOVcmbty spelled aftar aU the labour mid cost of 
mndiictioto Tito method of drying on foe perforated floor oT a kiln, (which- * 
2, resorted to lifaro it rvm U aMtott ■ a very ted,mis, defective, yjtiil 
rvnentivc nunir.Stld is attended with grant labour, owing to foe gram reguirmf 
to be oontinuallr turned over ar.d spread by a workman, wW *««*«£ 
is i.,sufficient to cause ever, part lorcftivo an equal degree of beat; It Utoto- 
foci- becomes a matter of considerable importance to dwnoe a simple, *8c*r*»u, 
and ecnnmnkal fflfthad of drying gram under fosse mroumil^ m^ W,e # 

think hit. Jones's apparatus for fo» purpose (aliuwT, in the ervgrovmg on Ino 
neat page) is writ adapted to the end proposed, }, 3 . 1 IS a vertical 
the apparatus, which is formed of twoiron cylmdeto«t, plire^tie Within foe 
iCher each heme rlosvd at the upper and lower end by two Concentric cones 
C [>.* Tits iiimulaF spate between tie cylinders, na also hetweflf tht cc««. » ^ 
inch and a quarter in width, for the reception of the grain, to he Jned by tie 
iiasain^ tbroiigh the maehins; both them tonal and external bodies are perfo*ft%d 
•Ihrouglmul with about 2300 holeJto the MWra foot. The kiln tsBUgporiedon 
, fto tiiit-iron enlnmtiS or legs, force of which arc shown in the lection be at t , 
forte nr Altar bed to a slJW iron ring which lurypuflds the base of foe eylm- 
J, f " Fmn, foe heads of these column, descend along (he 'ides of ttupipny,* 
fje long holts, as at G, whiffo ate passed’tbough foe same munl*r t oinef> « 
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^ the cflstiroil ring durruii AllripJ- thfr ncdt of the lower curie - from lliii [ring 
p*oeeed five tfAya p da qi I, which art fastened to the middle of the cohimua by 
nut orneacb fide, The body in aostained, both eS-kniilEy load liifrmaJIv, by 
\anJio(jH ( as at and the miLnlkc between t ho cylinder* (i pfitfenrcif EiJ r n 
rumlw^ff abort slay*, la the front of the kiln A passage ia cut out, W O p 
in which li 1 the fire plnoo p through which arc? fW tho heated air 

to ptai into lh« cyhivler. The&c pasw^jra, u well aa the flues, which proc^d 
. ■ 



P ^Pfiuitotwly from the fire to the chi 01 nry p are belt shown in tZfett horizon tsJ sec- 
tiun ? iw, 2'j and in tha vertical Section of tbfr detached fire-plate, Ry, J, Q ia 
the rure-hola r S tha adh-hoIe t T tha fire-ham, and U the chimney, which no&ica 
up ^DEoly im the niddle of the kiln- The wheat Is admitted into the k[| n Irom 
iibove through a hepw and through the tube W, and falling upon the ape* of 
Che cone li distributed eutiolly on 4 Jldea between the cy tinder*, the little 
[a 'xhich, nent only sfightly retard the decent of tha grain, but like- 
wisif impart to the parade*, b constant, slaw r rollbre motion,, whereby every 
^pSjndufd grain it espied to the tom* degree of temperature ; the grain 
from thence GonVcTgnvmto the lower cen t y and uLtrmately escapes ibrouirli the 
y*™ bottom into sacki or on to the around u may be requirtd, The na SM|?tf 
of the gpnn [l^ugh tha machine may be chhot *uoaeUtBmd or retarded, sewd- 
“&*? conditio^ hy enlarging or contracting the aperture thnwga 

Which li IS ifccHhrged. The moisture Is earned Qlf by tm&mfcan through tL 
pnfanijMw <jf the pldtei will, great rapidity. The kiln* may of “curse 
S 1 “if™ of any umnfoaiona; en« uf six feel internal diameter, and twelve 

f *:\ to 'tZ sf lbfl l FP" l«*r cones, has hcc-,' 

athwri Ci,iwWe of pytotljr dijjug tnore ttiim Idfl ^uurtem of^whwu^n . 

1 ,^ r ff" 11 h» te«i noticed in *tigr£ 

tK , B*P* ra > and wmounecd as hiving W jfacceiiMy adopted in one# , 
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lh£ depfllftTneBtd; the kwL'Vtf, Q rigi- 

with IIj CDrrwpfiQQL-nt in til* Register 
ThJ apparatus etmakli of a. long 
aiJiriii tube a a Hie ti diitaier't vronn, 
from tho Wenaafit to the upper finer and 
through tike roof of the grnBory, winch formn 
Ea pew-Tace for the boated air from a clow stove 
lldiuw. Internally round tbia tube ia_ placed 
another tube winding Idle the interior one 
In a spiral djreclion, end at tdwufc mi inch and 
a half froul Tt l this external tube reccLvca_ the 
corn from above through a popper C h end It i* 
punched throughout with numerous small 
holes, through which the vnpqur escapes, a* l| 
la farmed by the damp corn romm£ m Contact 
with the incited heated chimney; the corn 
Lu rociscquenca Mn tburongUy dnad 
by lure being dkldsurged st tin bottom, end 
ilini without the intervention of any TUjmUid 

//.U Ptf*i*< AVfn,—Under tbo rtrdde 
Cuns is described an a^iomcuj for waibtcig 
nnd jupfixaiuig the nil purities with which gfmn 
h H l ff4 iv S to a ^cakr at Il-ss citcfjt cuiit^nn- 
ml sd ■' and, as fl necessary «mct>mlUmt to tlml 
incline, n kiln wM for drvitiE «W 

. .d psin ; but ^ tllii kiln U fltMallj »pn- 

«bk to toe toytoa «E *dt, • m * 411 

other matlcra ui a imalkt land and fornl^aaiiJ 
by 4 mode tli.-l is as novel as it U efficaaOu- t 
me rriv." a. dcEtription flf It in this place. In 
Iha engraving on the licit page. F^ I eshjbiti 
a longitudinal Stetkin uf the apparatus h and 
fit, a H traliHVEi^fl secEtDis Of 3 long atr- 
trough, shown at , it! FSg. L At d » -hown 
rtwrf a serifs of five or id common trail 
jjhj tubes, placed side by side, end curved >Q 
rtie form routed 

Urn space between ll.fi lubes serving for iho 
fldmiStUl of air tor corubUilinli, winch enter. 
ihTtrtiuh toe wh-pil b Irt f r ^ dused in ftnetit c bf » mamou 

Tided WI M-r ‘ heated air, ttlid other pInducts of combustion frr.nn *be 

how an ■ ■ • j t |]j S funnel of chimney ; thu bottom twl J 

ftl ?l nLrin^ Id* KL“ Vf iron, faflrif formed «f ton bottom of 
nf tor OihJ j « 1 ™*' ‘e f tUl bo=r U lio (evrr but of 

^«T^Fch tonnn . pari uf u Iindl... ^ ^ 
h^id/f f iLttl is enntiniuillt mad* to travel let]"tilwise ovsT.tbe whole art* Ot * 
ban.I/7/ p . ^ ^ ^ glidiiighe twite n jjruivras end over 

^«&jzsrJs£L as ,. ttsws*. 

fly J 

heppci rcoeiT« 

' to ddLfci! 1 W 
_ dnbBame k 

d£S 3 ®^S*"BiS! 5 rgBg 

vidtd with »HU-acttoi£ l'L£hkton E ToUer, Csnble to any convenient »bj«L/JrhB 

, lute!* till, of toe si 1 lube*« rf toe fine-ptoee batons meimpned hJh « ^ opsn 








Ml - KITE. 

* I ' , if < 

' ui'immCn i Lm in wilk □ rJUtive blower o, by mmtw aT a broad channel tip ; 

nil] Lilt- upper cud* ilf llie tubes a ltiK» open into another broad chnnud y F which , 
amdufs the rn into the Song air-trough ff. The npCTVtfi* of Vhb'machine is 
* ju hjUawi^ A slow rotation, derived from rtHj &th! nioVer r II |u bi gimi to 
cubej^r the limitii fft J&th which will c&mt thr mdW rioth/to glhle prSdi.iallj 
a-Tcr I4ie top of the nif-trough e ; at the *atue lilfiO the blower o tuu been put 
tntfe seriem (by Luny+'jnon with iIju- Jlrs-l mover 1 ) nt a Mgh nlocfiy t to as 
, * dnee q rfpid current of air. which derive* an Titc runs* of trjnpenntiiR* OT1 pft»- 

mg mite- the Wu1 melallw bottom of lire tub-pit; Ell nee proceeding through 



I be tub?* U U ocquirri coriridenibEo heal, which is Eiibs eqnen tly moderated by 
aD eaienalve diffusion in the □ iMluiigb r T before ic j«H^ through the meshes 
of tbo ntdlcaa doth h uImve? p cnurying with it lbe moisture from the grain 
deported therein F The course taken by the ttidk-si cloth li shown by arrow# 
in the figure; upon its arriving *tt the drum A; ihe oilier oruDeii cloth mm 
tome* in contact with the grant up. ihe cloth/„ and upon both th? ekfhs puMiUg 
round the said drum h, the com becomes mrloaed between the two ctuibs^ Ei n ij 
ii lima carried up an helmed plane uvet the drum i, whero the clochj BrparaJta, 
ai^J. discharge the grain back Again into the hnpper J; jo undergo a repetition 
afThe operation, ahould it not be perfectly dry. Ea t when tb i- grain b thoroughly 
- dried, instead of allow ing It in fall hock 1TI U> tin- lioppcr, a about, or lb u uni 
uf a cresper, (llut flhovrt m the drawing,) b brought under ihe roller i which 
conducts li I* ihe required place, A Very Uttle experience In ihe wmldtlp of 

111-#- II elblh an dwH V f.aJ A Wui IMWI n cn In parmlnl'a rff ja _ _ *" h 


. V 1.1 .u.-_ - -w* ***» huawu l | - p i lie MJ Ira I* Oi DLLr 

through 1:1 ie aihjdc, the speed of the endleM eloth, Ae L the mi-mts of ddtHa 
which are an wiiJ] nndcra-tyod by moeharilH flJ lo rcndL-r a desciiptioh of tbetn 
ssary in this place, 

* yj'H A fieri tioft bird, mod? of paper. Thh weEI-kn^wn luvenilc play¬ 
thing hm bw> of liiie yean applied to net^nil Ejects of utilSy i tlse fmre- 
mofit f-f tluwf, ahd Lhe mot! psirajuuunt in iinporUHcC, U tile invedtion &f 
Cuptnin l>^n^ fw effecting a cnimnuniEEtiori bcirsrern*i Jttanded ship tud 
the dbcfTEp or, under other cnrnmRtHnrs^, where badneti of weather render# 
III t ordinary means Empratwible, Ihe fbHowkg i* an aEibmiatdcE dii^riptmn 
S™ ^ver^tion, eJtnicted turn i-lsn f^rty^rst volume or ibe 7hn unctfimt d/ 
tA* SadRy of Jri*. whirr [he aubje-tt fi given more m dot a [L wllk ini™^ 
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«BwU wni tamOBUl mecLtiiiWU it ai attached to to bee, dnd 

inimediaia ifeefAt. to !i]t0 . . >" ■' E n U f„ pc d. Tlie hit#> dtirlrvg (ta m 

n^ored by* I-hU »" ehn ^' 1 ^ K manner, which W^» 

attaeb-ll lo the hne by two . a mesaM-Bcr is employed, 

its poise in .to Air: and to cause « »»* ^^ beln - pwied through zcjlm- 
uf w?od, with a iniJ.ll aa| l t SB™ ■ - j j ij ea [ t rApidlv up*D iWc kit% whffr. * 

driral Me in it rdwf* t£e upper cor^ by jfrat 

slrikto uem* * prt flf ■ ^^“‘^Jvcrtfd, rmd it , w , it1 ' "P 14 "*' 

% nicanr (be head of lllc b' _ Duiuev with the V»W of gening commil- 
In to erperirient* made bj CaplJ^^ D „no o^utavco b*(W ton: *‘ 
mention with a tee-tore, under to (F ( , inm spikes was filed to to 

« hand, a consisting <1' [jyj and in this emergency, tin- sttoipt 

head Softie kite, sd as to moor it Ut i^ tje ^ me#ni resorted to, 

of mine penult It' f £t 0,1 . y ^ gained, and to i^aUi tenant® 

[i, those cases whore a cimnnllllii:iitlQ&has M * to ^d^fed has altitheil 

0 f a (OT rt*pona*»* bus b ? CT J^ nJSn’sj mwh ee thn?B pounds, which, hsrifcijt 
a Weight to the messenger, in earn®="Sj ^ the kite ■ the person to kevvd 
hten rEUTM up r ^33 ™ i CE aVia l .._.] i m : L j C 4 ] it irilli as wn\ght m 

^nfutofto^ 5^ ** -»«*• of 

to kite coni d lift; ton rapidly rb*n, to mi*ag« 

to kite to to direct niBMt ^"7 ‘ l - ‘ L j Dib kite with which 

running down toW wi"■J^'* part of his experiment*, untended HtJ _ 

Cu^it DanBfi 1 ^ peffuniiiP*! ^f 11 ^ i , . r u,^ wouM hate tstpntieq 

5£ oTh- &fihto Si" rf u»-1» !n 

inure bad it 1» *> fftl!! ^ed »|1to; thtapan, one 

plivumfineweffp ^ j "jfi, i™ n -olkes, for tlJL- puqtaso of maoTlUB 

of which W« anucd at the h.ad ^bjroh -pto* ' Jj if 8 !hr of rope 
it fit Ilia, l and the tail weu five tml H 1“ J'fc b . ^.,-nratuH was depnaitfd 

sf\ni 5 ^■sj&rfUSs.TSJ ft—»“ »■ 

With to Society, who prtianled CftpLUsnaey n ° 

to itivenlifid and B " Tn “™ 1 ^"; uUa „ esu t ]j applied 1 kite to to drawing of 
M eans. VineV Wd 1 'oasek fto? nteo J to toadou- 8» Vol. 1. peM 323. 

H corri^gOj H ] which ^ c >' LrUl ^ e miktinff iUff pw*C of flour arnl water ^ 
KN&DiNG a tbi-proee»or making to^ hy ^ ^ 

bring nFterieanU baked into trc , ., net j H ,i, 0 f die feet of the bar-ent, A 

iiie Lton of to band. n^dii^itto« proposed to etiperS^l! J*£j£ 

VflL ™tv ut mucbin^ harebell at rtJiwTEnj * r ^^rbefu Wititv urtuili^ 
^niproce« ,- f , have j iut ZL*U> con touethei t 

adriplef, the bakeie in goner ^ c ^ ,, | boTever r faibiutiabln in Tana, a,5 ^r 

,t;,ii nrirtice. *' Pan i u ^ miw"#*® la ' fl Y ril i, j_ .-ill that at Geneva all 
it % to 111-boned, win 4W Ms «nd their dungll to bo knead^ 

* the htora of dial e*7 flrE , e s?fw n^rnnae. At Genoa, a!g*i r mcehanum j» 
at apliUiio mill coflatruitcd for .t 1,^ ul tbie jilsee bus been J>nn 
ompluved to knrud.0E-, to a^ ni \ c ll ^ t„ be « nule and UV- 
billed in «™ <* tlla J Du r“'"l i .due, , _ 

contrived a-> nut tu need a ^ invent^ by CavaUier anil Co- 

1. The-jiririwur. s %“fi h 3 f tolS bttorto folM*to.L TL 'Vf^’ 
of Paris, seems to ua to i, ^ , n n* witb its two bin^i^t ildea inc! Ill > 

of a strong wmd-:n trut^b. B L^,bnn the fraction of its width, and adapt 1.1« 

» to reduce the area of f>* fX to^*ia of which paJSeMh^ 
the JiotttiHi&ns of a cast-iron I [ _l :- .f-mi-cvlin dried, IraVIBg * 

. *to Iron till the boLtotn of ^^^CTe by to.V,-* « 

stmeo tot item it ana tto to^, wtoh “ J rf wl ^,„ with, the rotor, 

tie top of the outride uf tbt . rD ,^ “ S Upon to a^sVito retorts a t.^d. 

* avidet the trough into two iom];eytlj . P | S turned by a winlb. ^td aoit J 

• S4St%e®3&^tT^53SSf 
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rollcF preventing the dAagh from pfualng by it. Being thus all foTcd into one 
m of lie compnrliniUifs,. the morion of th^ mfta id HTflflfld by Ittming the wmclj 
tin 1 qpntfmry way h which then fui™ lbs dough hack Again tbfcngh the narrow 
1 tjjacE: under like fuik-r into the first ecmiptriuiEut j in this manner ^hs working 
ilnnk^Ji, alternately from one compartment L&liie other, is continued nntti 
uib^Hted 

4 ?, Ancrthcr plgrn wbj to make the trough containing the dough revolver with 

* u niimher of heavy halls within it. Tike trough m this ease U Ittfttic in the form, 
uf A pHrufic1iJlripttfan T the end-, being Hpum\ and each of the aid?g a prtruEklo- 
grom, whose length and breadth are to each other A3 five Co one. One side oft* 
the I rough constitutes 4 I ill, which Is tr mured In introduce the Hmr and water, 
and the trough ^divided into Ofl many cell# On there arc halls infrodiifeil, The 
patentee staler dial by thu rotation'of the tTOIgh the bill!* and dough fro p 
i 1 !^ uted tDgrthcr, and by tJleir Coiling down the duugh will be subjected in 
heath ig, limiUr |o the operationa tif ihe linker's hands, 

3. InstcAl of^cmploying a revolving cylinder, it Is filed, ^ sgitutor ip made 
to revolve, having a eerie* of ring* angularly attached to an a&U, extruding the 
whole length of the trough. 

4. Mr Ciaytun T a hater of Nottingham, had a patent in 1&30 for a machirir 
somewhat silnilar lo the laat tm:Ulioncd, inasmuch &# si set of revolving agita¬ 
to ra are employed to produce the kneading action f the agitator are lnnjptu- 
diuid bars, tWd to ifenft, which radiate from tile axis, and tbev ore forced 
through the dough in their rcT&hitmn ; but llic cylinder in which they revolve, 
and which ctJliioiUs the materials, is made la revdve al the samr si me in a 
cAntrury direction: the motion of the hllct being imparted by a short hollow 
axis, while the as La of the former is solid and p^Sed through'the hollow 43 n e. 
The eolid wit, which U turned by a wiueh ? has on it a bevelled pinion, which, 
by means of an intenncdlate bevelled wheel, actuates another bevelled pinion 
Used on iho hollow axil, and ibetufurc causes it to revolve in the opposite 
direction. These two eLmultaneaus and contrary motions constitute the novelty 
d.ltnird by the patentee, who jfrtfrx, tlul dongh-makmg machines* similar to hii 
own, have all failed for want of such su arrangement" This JtMvment, coni ru g 
from a baker, commands attention ■ hut we cannot Conner in its truth, since wc 
trim# that the fallowing plan Of a kneadltLg machine works Well without oppcH 
site himultiinecrni motions, and without auy agitat™ or beaters, whkh absorba 
great deal of power without producing an adequate effect. 

5. Udorr ft Puif.ni Kneading Alac/iiii *. — In th» a cylinder of from 4 to A feet 
m diameter, and only about IS inches wide inside, is made U) revolve upon 
axt^ which is fixed by a pin during the revolution of the cylinder. The dour is 
■iiiThiLltrd by A dwr tn the poriphery, which dose 3 air and water-tight; and the 

f VaEer of liquor poUHt through a lougltudiuel perforation in the mrig, and thence 
through small holes niuangxt the Amir, EU quantities which me regulated exier- 
llillly by a hcL By the rotation of the cylinder the dough ifl mode io he con" + 
fkrooliy ErcemUtig on one «Uo of It, whence it falls over upon the portion 
bdik*, tMieu the mixture becomes pretty intimate and uujfonii iu Bdbedva 
property cause, it to •tiuk to (ho >id*> of the CyEtkdw, juid [he dough would 
then be earned round without much advancing the process, wero it jmE far 
another simplr contrivance: this is a knifc-eiI up or scratwr ift 1 *. 

to. which is filed alonff the toj* of the ovUndrt in the au as Wglv^o tou 5 l 

• »|wfi»ee; thnltm* a fitted to two flat inii eikuditij; from, the »xii ami 
um* uma have shiir|» edgea so ns to *a^n the ude* a f t],c cylinder; ihiu the 
cylinder is kept eonrtanUy cteni from the sticking of the dough tohii ! n . 

to it aaejdsjo the lop efthe cylinder (if it d.«, 0,4 tear awayof"il.e]fTu 
•hlived .-Ay the kutfc, and falls down with peat furea ^on thsVttom! 'Jj 
» thia efloct Is cenrtMtdun ^ the motion c/,be cylinder it most 
tikE process of^kneatirng is soon i^cnpLrEcd ho it VVImn : j 
,W «»£? cylinder is opened, and P12JSL ’ 

•beneath ; al whirl, tin^ the ac«l t «.r is caused, Tv l S l„ ,1. “ 

. ^ "to^volfttiun of % now fixed cylinder, which clean , tr or,v j” 1 *^ 

odS^.tuject. it through the door-Tvay. Aj the dot^h in thu ZSchinf 
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Hftyl to knead itfinlf, ihflK being nu armfr, beatcra, or dgilatui* whatever* it u ( 
talculaled that tljr ^wor anved by it U very conHiderAUfe while, from the jrim- 
plirity B of 1(9 construction,, the coal ia mDdct&n”- 

Hie ^Lentee ia at present engiigtd m combining with this kneading ma' Sjffe 
Mi apparatus for preparing rjitbonaled water* bigmy charged with like ffJIs^ Bslh 
Vfhicpi lie proposes to mis kip the flour io form dosgQj for t]ic purpose nt mukii^ 
the bread spongy or Feaicukr, without haring recourse to tWfermMlIiUve pro- ^ 
tfla#; the result of "which process* under the most favourable circumstance^ ho 
m conaldifrii 1 1 > he dctrimCftl ul to the health of those that oltl the broad, (uwTrijJ to 
*ihe deposition jif fcnnentublc matter in the stomach.) while it » destructive of 
A portion pf the nutriment of the flour. * * 

fifOYES tmdurti*? Forh),+ Knives oro weU-tnown instrument* made for 
irutting a great variety of suhataticea r and adapted by differences in form lo 
curious user; but the two principal *OfU a nay ha classed tiiirU-r (he terms of 
pocker-knira and table-knives, with their now iictfOiaary lorompiinimeiYU, 
forts. The manufacture of these articles m thil country la oMo»t wholly con¬ 
ducted Lit Sheffield- Our account of the process of making them must necc?- 
uHlj fee concise, and afford only ft ghmpje of the procedu res, as it is minif«tly 
impossible for LU to transform the uninitiated into cutlers by ant hiformahun 
that wc con girt- 

In the Hiding of pocket-knife blades, one workman and a nay nre grafrally 
employed; the buy attends to the hmti* (that h 3 to the rede of intla 
fire,) which lie successively hands to the forger, and lakes hack the rod from 
which like Ifift blade Wtta formed. Ottc heat h required to fashion the bLide, 
and A mimd to form the tang, by which ll is fastened into the llfndle. Ilifr 
skid of the forger h displayed ju forming il 10 perfectly h\ hi* hammer, as <n 
require but Tfiiy little So be filed or ground off in the niWuenl WrttfW 
The eprii >£9 for tho lwk of the Inifrp and the rata which form the tuugh 
met*fimd^r- handle, and to whirls the other pieces aro melted, ere made by a 
distinct class of workmen. Fn tho forging of tridt-keife blade*, find other 
blade! of a mmibn Or greater aiac, Use forger has nil assistant, who, with ft large 
hammer, strikes alternately with him; and the hammering of all hi;nki v■*«!- 
tinned niter tlte steel has erased to be toft, sn onlur to condense the metal flssd 
render it very smooth and firm. Table-knife blades are usually made with iron 
Iwcksp which are welded (11 the atari by a subaeqLLOlU forging, to 0^ « frrmmg 
the rutting edge; the thick piece thm jotna she handlc-p Called the etwiklder or 
brilterp as well A3 ihe tang tW goes through the handle is fumed out of She 
inon immediacy afier the welding uf the -teel hlikde: dies and b wages bemg 
employed to perfect and flcceferfttfl the shaping of time parte. Vi lien the f'lrgwg ^ 

Is completed, the hiodcs undergo she procesaea ef hArdoning ulad Eempenrig, Aireftdy . \ 
explained in our amount of tlte fleet ttUOll&Clun (arlirU Ihon i. Hit hlaik^ 
are then ground qpon a tvef !tOTie ± abosat 4 fact in diwuetcr, oJSd 9 mchca wide,, 
which rough* out the work : they aro nuhscqucutly finished or amiaud, os it trw 
(ermed, upon n finer dry itunc \ And the shoulders or Loin,less ire gwnnu 
a n arrow slonCp about 3 feot in dumacterj ^liich cormplelfS the gnlad ing, --e 
uesi process is ihrt of glnring Ihe bkdet, which m effected upon a wooden 
wheel, made up of sutid segments, well fitted and secured togrlber, and with 
the Mnds of the fibre* uf the wood presented to the periphery of the circle 3 ovvv T p 
this is csteodci^U JiL«e lenther, which is charged with ctweiy or other poj- w 
deft, adapted 10 tha finish or natorc of the work required. * 

[til ouEy about 200 year* seilcc p (lull table-forks were known Ps,England, 
when they'wero introduced from Italy; and even now, in same I*m*t ports 
of Scotland and IreltSbd, (hey are regarded ua useless irticlrf of Imsufy. 1 he 
cheaper kind of forks AFC made by casting them irom mall cable pig'nicUxb [ ncu 
jn-jv,) mmetiuiE-ja deunminated " run-steel;" and Butue of thme, which nre wi -?p ^ 
annealed and Worked under the honmier^ turn out very i^rriccable an^gnoii 
* Thoic^made nf wrought metal^ w^fe formerly citljcr fudged, umL lh^ pipings 
drawn oui by the hammer p J &nd welded (■DgCth^r, or i±Ey w^fc forged ^n(« ^ * * 
Bfilidqn^ec* and the apace! betwcctL funnel h^CUffang a Way the 
pfoc^ea, however, were tedioua^and ^pensive, and I greet iinprov enwJi t m 
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ibcir manufacture lias Wn Introduced, The lung, shudder, arid 1 thick, fla^ 
pW called the bind*-, me furled, and the blade is llieh Hibmlftedlo Ibe Wijpn 
dfa pair vl diw, contained in H xioiirerEnl fly or HMvifmg-pmt i th t dies being 
so^nied W to fcroe craft out Elio ttttprtfiuouft portion of she motaJ Milt raise 
the curved swelled portions at the junction of the protiga, tems^d the bosom. 
TJc fork* afttr LtiiH upf ration aw filed Up* gKUmd ; |liwt and bumiLsJicd.J* hen 
they jits ready winch IS ft distinct hushi casr 

Th* instruments required for baiting knivee and fmka are few and limpl*- 
The principal nro, a e-rnall pobahing 1 Ttrlira] find freddie, mounted ISpCTl a stand, p * 
* bench vice, and a kind of band vice lo fix In the bench, vice, |^maed ft wnfr 
dragon } it has Efpai* uf long projecting jaw*, adapted to bold a pjcefl oi metal 
nr other lubrUmcLv with the But side unpermos* sn order to he hied or OlWr- » 
wise worked; a few files* drills; drOl-box, and breast-pint*. bum i dims and 
huflk, emery, rotten Btone, frc. The subrtaneei used for owerfug ^ bnndka 
are hLmnfft intitule; the chief arc hone, bum* ivory, lorLmienhi-Uj and wood <-r 
every kind. The several pieces of the handle being filed to che shape inEeFia^d, 
huJfa arc drilled threrngb them for site pin? by width they ate afterwards nvelled 
topelher. The pinning VJI- nt first loosely done; until tho bUdm, spring*, and all 
itit- parts aft well adjusted end fi r closely, they Art then firrnlj rivetti d Mgethor. 
The handle* are afterward# scraped uud then polished. by means ol bufhftg,, 


stL the wheel . t 

KN l FK S UA RFENEKS, This term bos been given to a variety ol '-mi- 
venic-nt mndem lUitrumenta. especially adapted to the sharpening *<f kmvfci *u 
tahl?*, hut particlilatEv carvers, and are intended substitutes far tbP common 
bEl-l-L For these instrument* several patent* have beru obtained. and a const- 
derable manufacture* of them has been established, 

Fdftm'* Potent ffAwpnur, withtK* its uMial accompanysng OTEiamerLlS, 15 
represented ID the annexed 
cut i It consists of two boli- 
rontaJ rollers., placed pnmilel r 
to ouch wilier, winch revolve V. 
freely upon thdr axc^, fre- 
prEstinLed by the twn black 
data;) aL IlnlfotEEt dhtanees p 
tlierc Hire (i*ed upon each 
TolliT, narrow cylinden or 
riug^ ufJsanj at^[ f tt:e edgM 
of wbieb arc cut hats* Brie 
te^th, rslid thus fmsv. eirimlaT 

■ the edges of the filfa in the ojpposLte idUctK overlap each other ulittle,, so 
that when a knife h drawn longitudinally between them, the edgu of the knife 
is acted upon on both of tls sidca at ouce. The roller* Earn round with tlio 
HighSe^t irnpulft, CDikScqucnlij t they wear unifonnly, m& will last n curuidcrmhle 
Kinft* A good edge is given to a Ttnlfc by mil drawing it from licet to pphlt 
two or three tq rites between the railed*; flftff ihns obvtali.^ llie necessity of imi- 
tating she skill exercised by n butcher upon his it«L 

If t’j% j A'ni/c-iAtffpfrter. which was patented En IB2S, Is a very pretty did 
ingenious lUstntEU&nt; an immense qunmit^ pf them have been soli I > imti it is 
B ay! , have been tM mcons of gttath h ennohEag tlit- iiropfietuP of the putenl 
in the engraving on tho nest pa^e r I exhibits an end rluvatimi of the in- 
clmSh^nU ™d Ft#. 2 a wde dtvaduu nf t\it Iwu's, with a section uf the hoses *? 
and by tD^lu^r (be interim- Tbe same letten in each finite liave reference to 
simitar part *; 4 is n -eubII ublurig hPS r fin fiuuli nlcd by n smalter hox l ; pt llta 
jpp ai the latter there is a slit made throughput its length, and of sufficit-nt 
" SFAtU tu fcL-cEve the Square Iteel bars C4fr The bo* O W Eivd similar .fiBtfi.^ 
Tine affifac res of the bars ere d raw- filed f thf) 1 pflAS through the Hilt ip and 
1 altrru atelv tliroogh bp^h alita in, u, so as to ctnSieacb other,, us »!,#4i"n in. Fitf* I. 
'lje Eowt'r t nds of *Ehesn %ar* are snppmied upon a plate of metal & which can 
Hikn^ so as Eo a bring a difeimt pmll^ of the bars fnio upcxulierr,. I^ 1 
meanwof the screw underneath ; // art two screw* jnissiiig through thc^ioles 
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in 4 td preserve it* muiian, and likewise to ■Ippurl tha hasten] "of the 

b*>JEj A is A tightening *crenr En steady the trnra tc „ 

I ht made of operating with thffi L&itniiucnl le me rid y to place the qlge of 
™' B tan, pn ah !□ bisect cl i^i angta funmed by them, otidjcn 


dnii^ e I i-t- knEfe Lack.tt aid emd forward. ,\s the surfiicpfl of the twin "wear away., 
diffbruni sinter e.in be presen (etF, or they can |i^ ahEfred from end to <-ud H su a* 
to present fresh turfWet to th^ knife. 

( hure.k'mPalfjit Knif^tkarpme* consist* of two very Hut tnU3«&Efrcl c^lieu, fixed 
w^sh their MiniUcr surfaces together, and with (trend rectangular projection! 
in the OUc, fitting into similar crbvitttii in the other. The conical indices of 
™“ P“«* ®o “Allied with A eerie* of very tine teeth evtemjLpg MgalfcHy 
tnwai-.lH their contra ; these arc |sbcHl Upon the shrink of the fork, between 
tbc shoulder 6 JmI the handle, with which they corresiy^nd in dian.Lr-E.L-r so nearly 
m to tfotatltute *n amunrJltal finirh to the email end of the handle. In the 
poshnui and size of these cottsisl the principal merit of the sharpener. When 
used for sharpening scythes, or Other large cutting instruments, tfio conked 
piecei are made larger, and tilted on ufi fiJtij between two prongs ef a forSvd 
apparatus, with mi appropriate bandit. * 

11 fjthy'M scrotid /VrnL— The extraordinary success attendant open Mr, 
Wesfbv 1 * Contirviinee for sharpening tahle-kuivfJ induced him to figure a 
second time as a patentee,. if for certain improved apparatus te^be u&sd for 1V 
purpose of whiting ot d»rp(mTOg the <N%c* of the blade* of pcnJmire^ rgxori, 
md met coifing mstrttmcmt*” "fte finat improvement mmtioiied io the speeh 
ficnti&n causes' ts in the application to a fTnn«j p or utl-ilone* of a guide to keep 
Ibe edge of the rarer, nr fitter cutting instrument, at the same angle with 
respect to tha surface of the honc r duting the operation of whetting. This fa 
effected in two w*y*j firsts hy pin ring over (lie banco jdaj£ ef metal extending 
its whole length, and ttdj UsEable, at any required distance parallel lo its surftce, * 
hj set sera w#; aow, in the Opera l ion of sharpening, the hanfc pf t^e hx^rvment 
^Ircpt res dag upon the guide-plote, while the edge la applied to ihE bone. 
The seeontl method *<jdsEh:U in the appHi;ation of two hones uttAd In 4 ti frenn 
fit&illcua, witlj a space th-tWcen them Jot the razor, which if to he fixed by screws 
^ honjpEititi] Frame 1 r made to iJEde upon a circular rod, to that 
eflgc can b« applied ftkemateLy A the Imnes^ these can be efrva^d and 
depressed at pleasure, so that their surfaces mqy be Unifnrmlv worn while ivr 
Use. The Batcntee ijsn mratkui in his apecifieBtiaiva Vihod' qf attaching u«p 
hk^tfffLt a leather strap which is made double, afjd kept stretched by udjqsSi^ 
£r-ZT*vt$ attached tn the frame ofrfhe hom, of else to tin* end of a reeferi udi] i'r 
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lengthways baLwacii tliL IwO fu Ida uF leather. This lost contrivance dofrs not 
appear to US to be tttentafteally adapted to the oWect in Tiow t as the presiure 
nf of the mnimmont upon a strap of leather only Aip ported tit irt # 

ALwniliefl, muEtjiroilu.ee a tendency in tha leather to wop round j.be tctllt 
ang9*uf the edge of (he inatnmmit, and render it obLuic. * 


L* 


LABORATORY. A pb.ee fitted up End aupplied with she noceilJiry 
apparatus fut chemical operatlOELS, Laboratories for conducting ebemigfil ■ 
prone*** OH it lar^e manufacturing scale will of Cffurae tatv ic^ tfhrir arrange-, 
menta according tl tb^main object for which they are designed, Foi experi¬ 
mental and ge Eteri l purposes A laboratory h more advaiittgcoiiBfy pbA i 
Above than biW ground., that it may be ai£ dry &a possible; the a,tr must 
have free access to it; and it muat even be so constructed that, by mentis of 
opposite opebiript a cmrent of Air may be admitted to cany otf uoxioui 
Yipom A chimney aught to bn constructed fio high that a prnotL may 
cosily stood tuidcr St, and extending the length of one of Lba side walls. 
The chimney abnuld ha bicb, and WfficiemTv wntnwtcd to moke a gW 
draught, RIlcei charcoal is i.Ilc only fuel In lie employed no luot ttlLj Ih> 
deputed, and tkrelbtc it need not Ini to wide Els to alsuw o cddmuFy-flWiMjiar 
In po=:s up iL Under this chimney may be cmulmcted p-ouil' brick ihrriiices, 
particularly a mdlmg furnace, a furnace tor diatilling ttelIi am oiembtc, And 
one or two oyl-H* like thaw in kltchau! The rest of llie .space might tn b* 
filled up With Blands of ddftrent height*. from A foot to a font and a han 
which portable fnrunjcca of all kinds are In be placed- Thews furnaces are the 
moflt conrenitiur. from the iWiillty of disposing of them At pleasure; asid they 
arc lhe only furm'seos '.vbieh are UBCtffltart' in a small laboratory- A dnuhh 
pair of bcllnws of mode rate size most afao be placed as cnmmndjousEy as 

E OSfihkr under or near Eo tha chimney, and having a pipe ditecled In ward* the 
earth where the f< _ La io be placed The Aemsny fhzuaccfi arc the simple 
fuTTmcEp far distilling with en aleffibta, ?v lamp furnace, two reverberatory 
furnaces of diaereat sizes far diatilJirtg will] relicts; on air nr melting furnace, 
asi Assay ftmilCC, nod a furge fiirnaco. Under tlie chimney, At a convenient 
huigblj should bit b TOW of lionks drive a men tins back and side wall*, iipocs 
vrhieh are to be hua>imall shntEls, iron, pansy to-Tlg-S. pincers, pok. r&, and 
Tariou* Ulensils fi?r du|ta.uiLng the fuel ami manngEn^ the enicihlt-s. To the 
walls of the Llboratoty should be tizeil,. nr itsifpeniiedj. rows of dlirlve^ of 
dl^Clt btCadllu and hEighu, colitainiog bnttlea and veas-eh. which 
should be as mimvironrt aa is pcisible. that die products of operations mAy be con- 
' VCiUddlly retained, Tbe iUi>^L etffiviMliflfit plarc for a stan^ or I^Atlen eiatarn t-i 
contain Wdier p ii a comer of the laboratory, and uruler it u siat ought to ha 
placed. With a J^pe by Which the water poured into il may discharge itself. As 
the yessKli are eIwajr r Waned under this dstcni, cloths and Little‘brushy 
ought to be tuio® upon hn?tki! ftktcrujd in the walls iicur el Eu tbE middle nf 
lha lahoralary a Itur^e table £a Ln ha jflaeed, on wbEeh mixtures ate Eo be niade t 
preparation s far aparatjan^ uvl uti uiia, preeipitationsp smell hltTittlOIlft ; in shorty 
^ _ whatever does not require fire, excepting that from i lenap. In convenient 
" part* of the kborAtun- ate in be placed btqets of wood upon matEj one ef which 
« u m support ii rnld3le-dKd ietm mortar, another a support fot\ middla-4L*ed 
maryii, orjlnr^ atone mortor. and A third fur an anvil. Near to idle mortar* 
are to be htnjg sieves uf [iifierent fineness and ?iiea; and near to the {mvD r files, 
raips r piniLr^sliearw, and other convenient utensdl for wurkltig metnls, or giving 
them proper forms for thu Several operations ; two movable Lrnilea, to supjwjH 
.R^rga filler or other apparaftWr lb At they may be disposed of uuii veniEmly, On 
accoury, of she dliaffrom charcoal T tbe I took of ibis article bad better be plaAd» 

* eontL*pjuiifl h but not inside the laboratory; aLio aume dried furze nr other imLek * 
\ burning fuel. In the sdhi^plura may be put bulky articles,bricks, \im-, davf1iniL% 

1 and many wUfci thinga useful in ehemi^al operations. A small, solid tabla P 

for r ft p ievigaling atone and mulk* ; amrdl m^tara, of iron, gliia# ag^tv p and 
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Wadgwocd wart: furtheri, atone, metal, and glass reaseE h of different kinds ; fun- 

* M clo, me anirea jglass-tubea; apnlnbl ftf Wood, mtlivl ivory, and glass 3 postthoardv, 
writing paper, IUIiEbhI paper, dean *lrawB p horn*, ftrfk*, bladders, lEm?n« strips, , 

•ementa, pasle, glue, portabtE hf IImws, brushes, bps**, &r. ^ all 

■ Dce^Toually wanted. in a laboratory. See Fr*7 l/iri!HMflry of CAmklry.m 

LAC_ A ffiiillQUi aiibiLanre, the product of an insect found on ft^’ernl 
dffJfcreni kinds of trees In the East Todies. These ins^ta pierce the am rail 
branch** of the trees no which they feed ; and the juice that erodes Ihiiu the* 

- wounds [a fantued by them Enlo a kind of celts for their eggs, Luc is impart til 
* into this country adhering to the branches In small transparent grains, or In 

* ieiuMj1UiipdVt*Ilt fiat cakes, 'flic first, enminlriig [he branches, h culled 
|tick-Iofc ; the lecond J iitT (he grains picked off ihff branched and ended 
■^ed-Jac; the third la tint which has undergons n simple uuiifiGatluJi, as 

shall presently notice. There ia a fourth called lump-tuc, made hv 
EtifltlDg Iho scrd-Lac, and forming it Into Jump*. To purify [lie lac for use 
Lhi! natives of India put it Into long canvas hags, whicliihcy heat aver a 
choJtsdat fire until the rciin melts; a portion of the lac lieu exudes through 
she Imps, Which are subsequently twist rd. or wrung by menus of emsa sticks at 
I he end* of tha bags, ths surface ttF lire latter bclllg scraped at tfce Rome time 
(0 accelerate the fumes*. Tim chief ctmmm piion of lac in thEe country u En 
the iiJiinufactui'E of scalingwax and vanishes. h has been a great desideratum 
among Artists to render shell TfrC coiourlus■ , as, with the exception of [ui dark 
Luown hup, it possesses nil the properties essential to a good Spirit varnish Ici a 
JiiLHicr degree than my other known min. A premium of a gdd uiediil p fir 
lhi.rty p iil lfi iaa for lt a vorritak made from shell of Eced-lac, equally hard, aiul 
us hi lor U H o ill the aits, as that at pi0sent prrput^d from other substances, 
was offered far siiftia VPons by the Society of Arts. Thu editor of the FftaMm 
Jimnta/f of Philadelphia, observes, in refereuft: to [hr foregoing, ibpi 11 these 
rmU arc |utfie*fly attained hy the jitwccss given hv Dr. Hate, wliich leaves 
noth log Ld tleairr, r\Vq>ling nu the icote of economy 1 Were the oipinriate 
ui potash tu be manufactured m the large way, the two processes^ that of 

! odvianl ngeoLLsly combined. 

» part of pearl-ash in about 

-- _ _ r ---, - ™ jlc, a fid hoot tlin wbulo to 

ehitiliiHiii j when cl 1 e lac I? dissolved,. cool the- iota H un, and imprcgnalL- || 
with chlorine till S-fciL- Inc is all prueijijtistrd. The precipitate h white, but its 
cnlmir is deepened by Wishing and cwmolhlatbtl ; diaeDlved in ftlcoliol, lac 
tilcachud by the proce^i abovu-menSinnedi vi-'ldn- i- vansisb which is as- flfte 
fiutn rduiiE eie ony eopnl VUtdah." About the some period of time a^lu? 
puhlicatiun uf the foreguingj the befoie-uiEntion-ed pi i-Euitlm of ihu &o«efw 
of Am WJMf claEsned by two pensDliS, Mr, George- Fiebj, aeid Mr- Henry' ^ 
Lnning + The upon a. due «IClbiaUDH of both of [be proceEBi* and 

productii, found them bulb to answer the ip [ended pUipoar, ^ud awarded ij^a 
euin of twenty guineas to each uf the candidates. t 

The following is Ml FEeld'i process t Six ounces of ahelb-lac, ccintucly powdered^ 
mo to be ili^Eced by gentle heat ill a pint of spiriti nf wine; to this Id to be 
iijdcd a bleaching liquor, mode- by di^siulving pnrided carbonate of potash, and 
then JinprEgnEiting it with chlorine gns till tlia sili^ft pifeipitatss, and iIle boIu- w 
don InKriijiic^dightly coloured. Of this bleaching liquor ^d ono or two onLcet 
10 the BpiricuiHi* solution of |fte r ami stir IEle wLpEe well together; tSVr veactnce^ 
take* place;, and when this cpaa^s, add liiorc to the blearJkinV liquid and 
thu=s proceed till the colour of the mixture Imsi hecomc pale. A second bteadi- 
in^ liquor ti Etow Hd bo added, made hv diluting murEutlc adFfwETh thrice bp 
bulk of water, and dropping bifn it pufvtfiMd red lend, till [he tflst oddtd 
junioiifi; do not become wjjitc. Of [bus acid bleaching liquor, imall uEiantijln^ 
at a lime rite to bo added Eo tin* hrM' ble ichcd lac iaIution r allowiRg I pa efi er* 
fngriiee, which take^ place on each adilitLiiO, to cea*e befure a fre-sh portion i> 
pi Mired in.^ Tills ia to be conti um-d until tin- Tuc p hot fl-bl^!, ^fparatta from tbip 
hqpw. Thu supaniatajit fiuiil is now tn bn pouml awav F and tho tac is be * 
ivdl V ashed in repoalcil watcJm and finiftjf wrung iis dry u jmuibL* iy clolb, 

• * 
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Hje Luc uLtmned m the foregoing process k to be dibsidved in m pint of alrolivl, 

according t.p the required strength of the varnish; mid prior . 

. ,Lutd '*e fOT swi* «rnc in a gentle hoot the dear liquor, which is d» vami.li, 
t? Mtbc ponitrd off frtain tlm EedimrFit * * 

\R'Lnnin»'» process is as follows:—Dissolve five ounces of shelHJs in a 
quart*uf rectified .pines rf wine; boil for a few minutes, with ten ounce* of 
Wrlt-huml and recently heated animal charcoal, when a small quantity of‘the 
*inlutson should be drawn ofi end filtered; if not colourless, a little more char- 
inml must be added. When ail colour it removed, pm* the liquor through 
wilt, B 1 linen absorbs more varnish, and afterwards filler it through fitu- blotting. •* 
wiper. In MSC« where the Wax found combined With the lac Re flbjectioaaUL ■ 
niter told; if the wA be not bijuritMU, filter whir hot This kind of 
varnish should be uwd in ,a temperature of lint less than 60* Fflhr.; it * 
'Incs in A few minutes, and is not afterward I liable to chill or bloom; it it 
t ertiwre particularly applicable to drawings and prints which hove been sized, 
and may he adv-mgcmirfy used upon oil paintings which have been painted 
a lliniclmt tune. As it beam out ojliiltr with tin* purest effect. This quality 
prevents 't from obscuring gilding, and renders it a valuable leather varnish m 
she buok-bimlcr to whose tiro it hn» already been aj.pli..,1 with happy , Hcct, 

Oi it duct not yield to the warmth of (he hand, ami resists damp*, which mbit 1 r 
bindings t,> mildew. Its useful applications arc vary numerous, indeed, to all 
the purpose! of the beat hard spirit varnishes; it is to be used under the lime 
condition!, H 0 d with t|u! same management. Common wctl-iac varnish is usually 
made by dictum eight onMHef the bright, rivor grained Ih in o quart of spirit 
of Wise, in a widcmouthed bottle, putting it iu aw,inn place fur two or three 
day*, and uoeasionally shaking it. When dimoWed it nmv be strained throm-l, 
tf loud into mother bottle for Use. In India, hie Is fashioned into ring,, bead*, 
and oilier trinket* its minuting matter, which Li soluble in water, Is employed 
as a dye. The rafeOU portion is mixed with about three times its Weight ,,f 
finely powdered .and, to fur to polishing .lone* The lapidaries mil powder of 
C'lfUttuuni iriC.iL ii lII a ‘•-itti iijt mao&ar. 

LACql'EEUKG ** t1 '- applicotirm of transparent or coloured Vflmiihfs [„ 
nicliiLs, to prevent their becoming tarnished, nr to giro them a more agreeable 
colour. The hauls of them is properly the |iw* described in the prtetrtiiiijr article • 
bnt other varnishes mads* by solutions of other resins, and coloured yeiin w 'nlso 
TV. “T"; " ^COtier. Sbfctl y speaking, bu'quinr La solution of bm it, 

..“which is added any colouring matter that may he required to mn- 

duet the desired lint; but the recipes that have been published in v-lHouj 
ttlatiLific journals cun tain apparently a great many nsclcsa articlea The f,,i. 
Wtpg IS much extolled, in JWtoW* Op.-rath; dfcrArai^ fig a lacquer for 
pliJnMpCisi:d iija(rumcnt3: — 1 

1 u£ r uf gum guUst, 

^ OX, rf gum €|n J.trqt. 

2 of. of gum JcmL 

I ML of dragon’i lilood, of the h^t quulhy r 

lM.nf, M dlma ‘ 20 ox erf pure alcohol. 

M "TO *& *idi « formidable a list of 

mpedlontB as tli* ftwegomg, we would recommend him to make tri,d of the 
following more mmpk compound:-Take B «. of spirits uf wm* and I «. 0 f 
- annntto, well bruised; m»I these in a buttle by them,elves; then Like l ox of 
gacubnge, M»nj» it in lik« manner with the some quanifty of spirit*, Tutu 
tcwl-inc varnish, (described under the previous article Lie,) what quantity you 
please, Uhdfooldlrr it to your mind with the above mixture,, .If it be too vollow. 
add A little from the anditto bottle; if it be Iw red, add a little frnm |hi 
^ihoge hotlle; if the colour be too deep, add a little spirits of wine. In this 
man tier ,v on quay colour brass uf any dtitreC tint: the ■rtwloi In be IumumcJ 1 
«iaj be gently heated over * charcoal fire, and then be either dipped into the 
(lacqucf, tir,lbe locijucr filay he evenly spread over them with a bru#i. 

“if" 1 . dclicsjc kind of net .work, fotllpmii of sill, l|sx, or cottun 
tlirciilli^ tirtated or pluitsd together- The mts-ipja of this kind ufnrl are* id a t 
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hcsagomtl figure, In which thick fereada are also wovln id farm the pattern 
*M(inli[tg ta same design; and feeae threads, which are GsHed grinpi frrni fe* , 
urmunmt of the laeo. Buck inghamHhire and Bedfordshire have been for many 
ytUT* fte c«mties most celebrated for the manufacture of like ptlfaw nr bofihiii 
]ae ti 10 * called because it ii woven b j women or children upon a DlllofVft 
cUjhkon, bv means of bobbing (which «re fund? of ivorv nr hfflW, and cav^ of 

wbEefl Contains a.. quantity of fine thready m well fl manner os to mfllto 

the lace eioctijf resemble' tike pattern* which ia fixed upon a Idhgc round pLILo^ 
jimi pint being stuck into the hde* or openings to die pattern, the threada arc 
**111 ter Woven by men A* of the bobbins- At the clo&e of tbo lost century, the 
fr^nufacturcre «f Nwttmghim directed their ingenuity to urutaEr th3i species 
orjace bt machinery* in which they ha*W completely preceded. The Not- 
* hh tfliiTn imitation* of La™ art* of two kinds—jwmt-nct and Warp-nvL The 

K omt-nel frame is a variety of the Blocking frame, which was invented by 
Jr, John Mom*, of NofeogWtt, In 1764; but it woa not at Erst used to make 
lace, heing Intended to make the antic part of stocking*. The machine is 
an addition to a ilocking frame, and opevateH on the ill read in the same way 
as in stocking weaving for a, great part m the process, The is altinghnm lace, 
therefore, ia only A modiEcutiun Of the stitch * loop of which Btockinga are 
mode tt J] tiur inches being formed by a continuance of one threat!, which rt 
hv the machine fanned into Imps, a wind* nsnirso at MCfe by pressing it down 
nftenmtelv aver olid under between A number of parallel Uwdl«; a «*ond 
cuutse is ibuu CnAlle of siniLLiif loop? on the *Lime needles,, olid the loops uT LllO 
first are drawn through throe of the second in such a manner as lu form niefeefl 
bv retaining fee find foaps; iho second ere than retained by n third course, and 
tins by a fourth, and so oil. The warp-net frame is also U variety ^ihe 
Hocking frailto r but the parti are ray differentiy nmitgefo the Bunwijt* 
b«ing produced by treadles, leaving the hands ul' the workman to miUWgB ft* 
wmSmty which ii g piece of mechanism applied in M of the row of needles 
of the frame. In the warp frame the piece of lece to not formed id on? con- 
Lirm = d thread, In the point-net frame, but them Urt ft* many different 
threads us there are needles in the frafflV; these thread* are warped, or wound 
UtHJti a roller or beam the same as a loom; and it ia from than catoUtoitnnco 
that tiu- muebinn is called a warp frams* These thread* P“« through 
in ilto ends of small paintk, called guides, winch ore Opposifa llto » and 

these guide* ore fisdl on two htw^,, each of which has half the guides fastened 
cm it- that ss d oue gnsdo Is fa*c m one b*F t and tire next in the other, and Su 
cm uLtenntelj uf tile- whole. Each of tlh- guidtt ormnli a thread to its ueedle, 
and ore all ul once moved by the hand to twill thm tbrnids two or ihtov times 
rcuud the ueeilles which are opposito ihenK the loon ls uow umdu ma manner 
similar to the other frame. Tike next tiiVp ihe altemute putdea are shifted 
end wavs, SO as to apply themselves to other needles ihnn those they wcth 
oriL^itfl before : tbla cHOS the thread so u La make a Uel; hui the quantity 
which Eh shifted endways v altered every time, hy meaiji uftUhnuciunery, 
m CO more a certain numliEr of ueedlea* wbicfck number ib altered even fed* La 
produce tlto pattern. In IW». Mr. Jfflm Heathcaat Inveulcd a ninelune for 

weaving fee real twisted £***, Hfc» ^ ^ P®"** lhft 

Enmnd-work of the invention ti to axleni those ihreadi which form fee warp 
of the lBL'C La parallel lines and dupnn th# diagonal thread* upon amal 
bobbin*. Widen are detached, and are capable af passin^tonnd the wstondvd , 
Wank threads, so m to iwkt with ihem f by tins means, fee tninfep of bobbrna 
is reduced to Qne half. In thil mavblne there ore iWn hsxhan^A heaSis or 
p rnllort, doa to wbtoiit the thread, iad another to receive thrv i also a 
nu mber nf nm ill I LH^bblns to Contain fee ibrend* _ 

Since Mr, Uejklhcaat'a firet iu.ventiad p fee mapufoctorera af Nottinehngl, 

* fiekestvr.Tewkcsburi. and manyAtlier ph]C^ have Tied* with Ifen ulciCCi f 
* otW b the production uf loce-ntoklug machiueiy^ In l&'M fee different 
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pTinctple 1 ; the old borough improve^ wi[h pumping tackle \ the pu-her 
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mirth* improved Leter'i* The fortgutng comprehend the different pAnciplcs 
upi/H which the machinery for making bob bin-net lace have been founded. 

Hii 19U4 Mr. jrfudgfuiru look □lit a patent fur actuating several iff t h i?^ti rr:- 
* going machines by rotatory motion, wludi were previously worked by a beating 
or IeitcS tti$iua of the bands and feet of tilt operator SitlCu the Irai-men tieiivd 
period there have been. * gTcat many patent? taken out for improvcmcntii* the*' 
description of which alone would occupy n targe volume, oii£ require sa-nif 
hundreik of engraving to fonder them intelligible. We con theri-fohf o^Jy 
refer the restU-r to inch works as ore diatinguiiiliN by subject* of this nature!— * 
VJ^ TU ImtifM Jtmrmi of Arte, The Repertory v/Jrt* r the lit pi* ter of Patent 
IfivrRtioni r and to the enrolled spec ideations,—lor such further LUiunuutmiL that 
he may require* 

LACTUMETER. An lEHlfumcut invented hv Mr. Divas, of Liverpool. fur 
the pnrpoae of aieertnming the different qualities of milk £h*tu it*'Specific 
gravity compared with water- On this subject Dr. Ore observes, that It k not 
gMHubltf DO infer the quality of milk frank the indications merely of a. specific 
gminiy lnstnimciiU beetAuo both cream and water olivet the ■pKxfic gravity of 
mdk oiike. 11 We tmisi tint bus u lactometer u graduated glass tube, in which 
w^ note the thickness of the stratum ol cream afforded, after a proper interval. 

■ from W determiij |ite column of now milk I wo then apply to did *bhimed milk 
a hi dronseiric instrumonL. fl'rnm which we learn rhs relrdlVe proportions of curd 

and phey. Thu* the uumb Lujllwh of the twq iriatrumc nU furnbhes ll tolerable 
exact lactometer*" wizramj 

LA DUE El. A portable frame, containing steps fur the fret. There ara 
various kinds, mast uJ' which are too familiar to i]je readers of this w>ik to 
need description ; but there is an* of a very 
mgciiiiiLLfl description, described under tbc 
head of Flic Escarps, invented by Mr. Gre¬ 
gory, which k evidently applicable to a gre*r 
variety of purpose*, wherein commtm ladder 
art; uid css, or of Jjib cull eiuplo ym tnr, iaid- 
ders ore very advantageously employed iu 
tike raking of weights, by the addition of a 
pulley-wheel at the top, or suspended over 
Oirui; passing aver thk pulley is & rope, to 
*n™J and of which U attached the artick to ha 
raised, fa tea-chest, for mstanite, <rtat of the 
hold of a ships) a man IhEn ascends tho 
^pdder ti.i lha inquired height, and steps ttu 
E- p foot-board, properly contrived for 
Ehc fMllfrtAft, which is attached tn the other 
and of the rope jus! mentioned; thfe mans 
Weigh I, than, more than conntgrpnking iha 
teft-chfiuh Ac rapidly d^muds, while the 
chest ascends tlifOjj^h the &mue Space, hi 
W ihk manner dm tea h unloaded from th* 

Eas^ India f.u^ipony a dock at BbckvaJL 
and it k*Wy ptnhabic tliere is not n 
mure uffilieift modd of applying a msnV 
Labour for t]i4t purpose, pujd tlio meelnuiisni 
cheap, enflvenieut, and easily udjLutahEe 
to lhe ( »pa«t 'flie man hog only ui rrwcf_d 
wr 1510 £te P f of bald or, and h e h tcfreshi-d in 

^ the fffittfflt, thi framl which he Ktkudfi 
nYAm^ n¥er the imhuicd plane of the ladder. 

Ktpjft. Hiltoll Inis Jijeewke ihgcnjoilily 
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converted the fixed bidder a^flinst n trap door, ULlo ft crane for towering heavy 
flr bulky articles, such as ft pipe of wine from a warehouse Into a cettar^ for the - 
eummumVftiinri of whkh invention to the Society of Arb Mr. Hilton bt.ii 
rew&ritoj, hf an honorary medal. _ 

A yeiyconvenient folding ladder fa manufactured hv Mr. Gracm of Gumv^s- 
RtrccE. of which the cut in the preceding page to a repreflrifctfttion. Ftp. 3 
■huwa the ladder W opened out for use: Pig. 2 allows die Judder io sectLGSfc 
half open, and the manner in which die ruundj are jointed W the Side rails ; p 
.end /‘Try, j exhibits the ladder folded Lip cloac, Farming exteriorly a round pole, 
IjipeFei at each end. Sir. Gram has like wise contrived aft excellent hdetor for 
inp purple of^escuui^ pcr§OJ]fl who tft&y have the misfortune to sink under 

* ^LAKE, A name given to &veraf ptouilOTkts farmed by preiupitnLrac colour- 
tog matter with softie esrth or oxide. The principal lakes are oimiine, Florence 
]afe s niid madder tote; the first of these bus been already described under ft* 
Initial totter. See Cakmine- * 

Florentine take ia prepared from the sediment of the codlineffl, which is 
deposited in the preparation of earminE* and the red Liquor alao remaining from 
the same; these ora hailed With the requisite quantity nf-watcr, ami nflermrfr 
precipitated with the solution of tin: thin precipitate must he frequently eduh 
con led with water. Exclusive or thin, two ounce* to fft^b cochineal, and on if 
of oyillljl of I art nr, aid to he bostod villa ft I.U Click dt quantity of wnliTi poured 
otf ritwrj and precipitated with tho sotulton of I in, and the precipitate washed. 

At the aame rinio two pounds of atom are also to be dissolved in water, precl- 
pitulcd with ft tsxirimn of poUuK and ^hc white ClITth repeatedly Wfi-lied with 
hailing wator. Finally, both precipitates are tn he mixed together in their Liquid 
stale, put unc n ft filter and dried. A cheaper kind of crimson tote is prepared.— 
Snuff wood miy be employed intend af cochineal, and Ireatcd in th? foregoing 

Several modes of preparing due red lakes from iho madder ot dififrrenl eoun- 
tri« writ Gentium Lealed to the Society to Arts hy Sir H- C Engtoficld., In 
whom the Society awarded ft paid medal far the same. Tin? foliowaug H ha* 
proem of preparing it from the Dutch crap-madder: — Two ounces troy of tho 
finest quality a to b* inclosed in A bag of hne ami ^tfung calico, Jar^c enough 
to hold three pr fntarLimH as much; pot it into ft large marble or porcelain 
mortar and pout m it a pLME of ctoar soft water, cold; pra*s iljft bag m every 
direction, and pound and mb It about with a p-Aito r « much as can he done 
without tearing it, iiud wtom thu water La tooded with colour, pour it all. 
Repeat this process by adding £r* = li water lill fill the colour is extracted. Hvait 
all the liquor in nil Varlhcn"or tinned copper vessel, or what tH Letter, n «lver p 
vessel, until it just hails; then pour it into a large earthen ve-to, and add to 
■ it erne ounce troy of aliLtri, dissaved in a pint of hulling soft water, wtoeh miiTt 
hfl thoroughly inhxcd. Pour m about en ounce ftud J half of A 
of cub-mbonVto of potash ■ n iareci P ELation will ^nauc; let n vhu>B tall «ld r ^hen 
the supernatant tlewv yellow liquor maybe poured offfrain the red precipitate. 

A quart of baffling water should again be peered on it and well stirred. W hen 
eanl. the colour m«y he leparetcd from it by filtration thraOgh paper in the uwai 
wavi and buiUng water iWd be poured un it m the filter till It passe* through 
of ft light Itnk* colour, and fre# ft™ an alkaline taste, cd1gut ma J nGW 

hi g^Sly dried* nml when quite dry it will be frimd to weigh half on ounce ; * 
hurt a fourth part Of the weight of the madder employed- Jt W duti. he 
cmpSovedp the colour will be soniewhfli deeper: with m ihftTl tbre^Whs af 
an «mce* the whale df the ciduuriug matter will UOL unite with tile AEinfcmfi. One 
ounce of alum to Iwe aunees of madd&r is the best arnportian. Spamsh madder 
^a^rdj, A colour of rather ft deeper tint than flit Dutch madder* hut doe* 
appear of so pare a rtd A4 the ZcftLlhd cN^maddcr. The tote produe^d from 
the ^UCgosrtt: process from Smyrna madder Is remarkAble far the richucfn nud » 
dcnil] of its licit: the cultmr may he obtained irutn tVe^roih roati of nj^dder, t 
fttiiwai prove Qf equal if not superior quality to theory. Upon ihe whVk, 
qhe^iuthur of thew pnacesses eunaidere thfc eiicntial advantage o^t^iS iu 
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tdnstil, fo din trituration or prewlllg of die root in cM water. Almost aj\ vegfr 
table colnuring matters may be precipitated into 1 ahes, more w lest bcautifuT, 
by means of alum ar OXlde of tin. # 

^AMP* A vche-zL in which fluid combustibles ive burned for the pwipase of 
aflnrding artificial Ifghk This is effected by means of a wick or burner fcom- 
xnonJy composed of a few threads of linen or cotton), which is immersed jn the 
t ™d, *nd \U upper Citremitj lighted| tb o fluid then riMKg gradually by oipik 
liiry atlmctinn to the lighted cud become* decomposed, aii d i t* con sllluml parti 
form various gaseous campmuuli, most of which arc in (Lamm able, aod thes^i 
™“ fire and b urn with a decree of brilliancy varying with the nature of the 
fluid rnttn which they arc obtained. Tim wick being now immmnjed bv the 
flame of the burning gases is maintained be q W sufficient to decompotc ffeh * 
portmna of the Combustible matter ns they continue to rise to ii. Tb office of 
th*r wick, therefore,, IS merely to decompose the oil Of iitlicr fluid, o_ri i3 not to 
afford light by the burning of its own substance \ for although the wick or 
burner is gcuefally composed of name combustible- materia], yet prodded that 
it be kept jui'MEifulJy supplied with uil El is consuljit-d go aluwly as to olfofd no 
perceptible mcreaif of light; ;irid frequently wicks composed of incombustible 
FT5F 1 ** ; a 2 beat Mr metallic wtrty glass, Src.; and some yean 
back Mem. S T and D, Gordipn obtained a patent far lump with incombuitibk 
Wieks, funned of the ahove-namied substance*, by drawing the materia] into 
fine thready which are afterward* formed into smalt bundles and bound round 
M P 'rally with win-, or rolled ii|i in □ piece of 1111* wire game, forming a cylin- 
™™ bandage ar covering to each bundle. Thu wfoks thus formed contain a 
weleL number of minute inter*ticca, pEnnjnd WgftndirmTIy m parallel Sines, and 
LcJUg placed in an inlUmtnahh} volatile liquid (OS naphtha or qlculiDlj, the liquid 
{■conveyed by capillary attraction to the upper part of the wick for WftLn. 

. c w m P&ntKHi to bo burned in these Fatnns ccusflrutci another branch of the 
impfuVcrncut3 mentioned fo the patent, ami consists of a mLlUirc of oin port 
of eaaantiil na With five ar six nf alcohol or naphtha (which latter is mmllLl 
mure MflnM) By this admixture a much m«rt bnUuuit light is ohmim-d 
tlifl!! When alcohol al-ifie is used, whilst the smote and deposit uf carhcnit- 
«oU3 mailer upon the wick which oiteiid* the combuiEloai of essential ode 
by themselves j= avoided. Tfiestr Wipe have boon made up mtu a &tvmt 
variety ut efognnt design j, both modem qud antique; they Imvo else CteJi 
fitted Intel frames and alfljsds to he placed under ten-urn*, cotlee-hjgiHiii, 
and tea-kcltlci* and are extremely continent in num^roUi tiiuatfons, whilst 
the expense is mconsidenfolc. They have a circular ring at tup far rn-qrfv- 
ing the kfftll* « Otlieir ndlnary v«sel t vhh the Umpiri the centre, 3 ring 
“ , in J f| Kbivh may he taken out ut ploasun as a diatihet mmriutua to 
nflbrA Light lnslaad of heat r The wicka knug WmbustlblE, no muffin-- or 
atientEcn to eFiciu is requisite duiiu- the time of ignition; all that in nr canary * 
!a keep Ctcl! from dust wlien not in ust^ by screwing on a no Over 

wtivn md ^ FUt ^ p[ag in thc ^ P roTent 

Mr. Blacknddcr, of Ivdinburgb, hits nl» paid attention to the Solfecf of 
“P* f al1 * ^cambustihle wuski, and ha* given in iho £dit^ H rgh Phtidmihiad 
JourmU dftcnptmn of several lamp of this dnfiWtm which W had eoBifli-eti 
a * amE °l wj3 i c(i w ™ adapted for Iho cmnbnfl™ of OHentill H.fljj, spirit, ut 
ULrpentine, Sec. Inc burners he 4rmpfoyed eonsUtEd of abort pieces of bncle 

heads i sqpl p of then he Wrted In dJccha of talc, and found them to form a 

very eoujeaumt flnatm* light when placed upon the surface of a pntiinn of oil in 
* gluI vaid Mr. BEnckoddcr's account of t£w lamps hiving cal Ini Bins atted- 
IIon of numiuaetnrers to the subject, gave rise Eo the flmafcinp limits dnW in 
*T^ g 3 ^ “Jfcfc vondetEp C f a ,hori piocc of capillary gW 

tube veU irnnE dLaincter inserted in tbi hottorn of a Eliin mcEallip dish ^ , 
' ctI FF% and Placed in X^lajn veiMcl contain fog od. The cut iu Mb wing 

A page represent* bvimp^Ted lamp of this d^rription, which ha* this peculiar 
arfy^nw Over the ordinary oi>e| K that It h eapnhle of voiding fourwilftinct 
degrew m'ltuc, sq th^t il may he BCCUmmD^Ei*d to ibe uociiifon ; a 

^ * * * ' m i * 



t’LL through the tube, and 


ia equally qpp| icabJe to every other kind r>r 
f i'n ■ if', tilifft -iif 1 generde lbs lTD£ from which 
ihe light is ubtaiuedf iht diJIerenee b, shat 
in ihrslrunp the oil ia deco m posed and con- 
I'tfried inlu gv by falling nn a substance 
p L'c-i'i ijiiu jy lifted, and the gas la ignited ill 

it I mm Irani the orifice uf n mW eituated 

hi - ncnlh the decomposing chamber, the heat 
of which Is maintained by the dame d € 
the paa; wber™^ in the □rdirmry lamps* 
the oil is decomposed and ignitfd ai the 
mma point, vis* qt the wErk, JJ The njj 
gHiel of this lamp ii represented AI A- ? 
B Ei lbs 114be by which thr nil j* admitted; 

C is the generator; D i* o hollow tassel, 

where tbs hi'.'L^frum the burners F, liilder- 
iiEfitb* is coded ed \ the dotted line* arc 
projecting ridge* on it wfthni i he gEUF- 
roior F In prersnt the oil rynning down ai id 

collecting nt the bottom nf tbjc grliwndur. 
E is ii circular purce of irr.n to collect and 
H yam (he heat; G arc tubes to conduct 
the go a ftmn V t4i F r L is a tube to flappl Y 
the vaennry in it with gas, on the oil is 
duchargcd fritn C ; H ia a metal heater 


produced, having 
bulb 0 - after it 
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■ a pa ■mailer one Wing uned according a* eautfeukuL This oiled b produced by 
means of two snirdJ weights in tbc form of rj ti g=s ? fitted LaJic in a recess in th. ■ 
hotEufn eft ibc float mg dish; by the addition ur removal of these wetghte^he 
invuerJjon of the disti ia regulated so oa to cause n greater or less flu* of 
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a Eoadnuin] in It a minute nr two, turn the ftop+cnft I a oUctfing the fluid t'j drop a 
^lawlf an the lif-Ated bulb D below, by which il will be converted into gM. 
Wkrci it th foundm escape In sufficient quantities from the burners V, *'A \l 
on p-e d remDYH the lir-ftt-r h and a bcuU&Lfd bright Ham-: wilt be W pported by iu 
□Vfj'dnl fti tang aa dieiD is uJL in A ; il may be found neeewnry I® repine* the, 
firi|[ beater by a acguoil. when the lamp id us&d Ibf the first lime, to eXpt'J UJOTi* 

. a Factually the attuospharin nir from tb* generator and Cubes The principle at 
I hi a Samp a the wn*a as that of Mr.Blackaddcri (from which probably the idea 
waa litkea,!, viz. to dfCOOipw the oil by ewdng it to pass oKtr an illCORt* .* 
burtihlc FUbstanee heated to redness; but the arrange men U arr^mure comply 
Etnd fi ot so eibeidbL * Beside# tike objection to the dr Lust'd heater, Jrum lim 
trouble nF beating so largo A iiuui. in e amp arlf 01 with the fncombk^tihlo wiAs 
iu Mr. Blackmlder 1 pUn, the decomposing vessel being of meld, WkH be found 
far inferior in dF^t to glass tubn or aEmilar substance* of inferior con¬ 
ducting power, in A short time would ouon become incapable of decom¬ 
posing the oil p as it is found Otfcrtwy ni ihe Oil Gas Works to i.ot roxluce into the 
retort* piece* of broken bricks. coke," flee,. or plates of iro^ which arc nine wed 
daily. The ilr-eamporing chamber D 1 , and tba circulur run J3. bokb of which 
require to be situated oVi-r ill* flame of the laiiLi'., we alio highly objectionable, 
not onlv ns CintiLroua and un rightly Appendages, buS Oti account of tba 
dark aikfl eKtensire shadow which they would throw upon the Cunling. 
The ftize of wick must be poportionEti to lIjl- degree of light the Limp la required la 
nEFord + but with the ordinary wicks, compo^-fl of cotton yam sfightly twitted, if the 
diameter be much increased, silltkicflt aw docs not arriv*: at lhe central part nf 
the flame to cause ibe entire combustion of the fuel, and tho lamp consequently 
burns with nmub smoke* and a deposit of carbona: i*CUa mutter upon the wick takes 
pLaci-; It b therefore fuund preferable to LLHe live or mare smell wktfl EehLoemI ot 
one larger one- Count Kuinfonl, wta>*e esperime n ts upon warm i 1 Ig and I Ijghtijtg 
hare produced such great Improvements in these Luo bruJlflL« of domestic eco- 
nomvr invented a lamp, the wick of which k funned of a kind of broad tape wove 
fur due poipiK' and r as a reading Limp, it U equal to any, whilst at the iiime Lime 
its cantCructien is exticTnclv simple ; but the great-pst inspruv^iuent ^cltnadc hk 
lamps, is ihe Argand lamp, SO named from their iuvclLtor, M. Arp;atld fc of 
Geneva- Tbo diifiaigtijiliLtLg feature ut' vlnese lamp# is tluiL !••:- ‘.vicfe h hollow 
ur tubuLiWp alul tlitf wick-holder \a BO couitnicbea ns to Illlow a passi-.go far the 
jdr tlmnugb the ccutrt of the flame + as well be tm the exterior, by which means 
every puriiclt of the nil is dccon] [iO£*d and burned;, and a mo^l- bkilliant Mume 
U prucLEjced. Free frnnu Emeke or bmciL AVLcis L>il uf the beat quialLLy is used, 
4 jampa □!' this dcScripUUlk UJt found in finitely superior to nil others for all 
■ situaliuhS whm they do llut rtquEre to be moved about, and are now mtiisii- 
factur-ed in an endleaa variety of the mu&t Uatekul and elegant forma, and with 
addhio^il conlrivoncea for regulating the licighl ot the flaint, Ebo How 
of qEE, doing away with shadow of the oil vessel. Are, like wnewd cut repot- 
#ckUB a very common and simple descrip¬ 
tion nf Argand lamp, adapted ciLlftr ta 
stand upon a bntfk-cl, ot hang agaiiksi u 
wall In these lamp* the m\ surrounding 
the Wick is mainlined constantly at tin 1 
4 13 level, by a cuulrivuncc E-Icnilur ill 

principle mV ctLf bird foimtuin. « ia the 
oil rosen ^r ur fountain, dated s± the top, 
but bav-flg An aperture at bottom fitted 
with, a Cunira! or button valve. The 

«kej£prcrvokr flu loosely mto an outer 4TU*L- fi, 

&o Hs^la jdlow free adsniasioEL for the uifl 
*. between tti e two; C is tbe neck by which 
f the ■9sl i?n-‘ ■ into the tiE^-boldcr r/, tvliich 
is ■ composed o^f two cunerkktric tubts 
jo-irTed lather at the bottom by m circular 
c pLiUc r having an aperluJk in its centre for 

* * * f* 

* * f 
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ibe aperturw of the- 
whjdi can be rahcd ur 


* 5 hfl f-ftssig'e of the air fu the centra of the Hjj 33 -o s equal to 

Interior tube ■ c k the cirsulnr wick* fiscal upon a ring, w)_^ swipcu wr 

u-wefeJ afcpteaaOre, In n Etmrmiiiice wMrh will require a %sftpnnsir-.* dingra i rj hr 
its I i l . f i ra t3^n. / 3s a das* chunky, to chiisl' a mur* riipad; current of bJt;*gjiJ 
3 w a SruuaEl give Aljidu, to eqBJllijz tbe light and soften" tfc* dare, To cfcran 
tllrJnmp, thy vesael ft WftbdrftWU from the caring b, and 1 bring inverted, *Fle? 
j ™ f" J |s 3 UTardji, leaving the aprLlJrc open bv which the otl is to be iiltro- 

Wben the reservoir h fiUed, the aperture i* dosed by pulJhig up the 

* Wire, or Uilj pnijficriEiir from lint valve, and the reservoir mjiv lie ret limed to 
*it» *rm without any wap* of oil. Upon replacing it wilbtn llie 

casing A r before tt quite reaches the shoulder of Efre cm.* Uy which it j» iup ported, 

1 Iffit lad of tiic VaJre rrds npots th.> bottom of the on**,. and the voire ia pushed 
inward*, upon which the oil flow* from the reservoir into the easing arid wicfc- 
bridcr, undl it touche* the bottom of the Fe*cftn[r t which ifrrcccud* a little below 
the level of tin* Weck4nMer< when the nrlmhshm of the ah' into tbs reservoir 
boLog prevented by the oO In the Casing ^covering the apertuie, no mure nil 
Call escape Upon lighting the Unips, as the ad rises to the Wirk by i ts eopillaty 
alErUctEon, the level fall* in the casing b r and tlie aperture Ell the vessel rl 
becoming nncoiYrod, the nir enters and espri, e freah portion of oil r UJltEI the 
jeie] rit the od ri^s in the tan? fttid closes the aperture ; and tlmi, during tllo 
lime the lamp continues lighted, the r>il in ih* rasing and wick-heftler is constantly 
iimnLiined at the game lave!: a mriilill cup A la arrowed nu bdovr the virk- 
hnld^r to receive any oil which may ohanvt to overflow J care being h\k?n that 
the cup shall be So fur below the circular aperture of the wick-holder as not to 
impede the posu^ of the air to the flflmlfr. We sLali now procr-vil tin ilvscriiia 
t rio mcarki by which I lie wick is raided or lowered in order to regelate tfu.- 
flami*. Ils^ adjoining figure repnearnta a sec¬ 
tion of tJifl wick-holder, except thill part af ihe 
mjcrunl tube is rit own entire in order to cr- 
lithit more clearly a aplrnl groove which ninths 
tiro nr three turns round iL ^ j* tlse wick, the 
EoWct end of which h drawn over a iiutdl motal 
ring which Jiaa a small Stud e, projecting 
each way r the intesruil end entering flic ipins) 

^rouve 031 the hi i Hkce of (he centre tubrv and 
the stomal end pn^ilig:throngb a lotlgiEiidfuAl 
ilit or groove, extending the whole Itngtb of 
a tube fi, w33icb ja soldered into o ring, or 
C^alliLVj. renting upon the top of the minu s! 

Euhff 1 of the wiok-hold^r ; from this ring, or 
collar proceed the bent wares c r , which mp- 
port the rim / t upon wlueEi ibv chimney cr 
rvata. Now, upon cnR^jdt'ring the figure, ft 
will he seen that on iruming the rim / th# 
tube o', which k Connected with It by thelwnfc 
Wires ^ v, will also be tnmed round, and will 
cany with it the ring 6 r by ita stud C r find as 
one end of the stud is engaged in tliv spiml 
gvoovcp it will, ika turning njLLnd, either mtend 
or descend along the according to the 

djrc^iou in whirh il la turned r A is tlse mb* 
by which tike ^jj lo the wick p nndJtis the 

rup In receive any oveTttuwings. When Lamps arc required to give light in firm 
t [if / wIieiJ P^ced npi3iat a wall, or used as reading IrojH, the fLUintm^- * 
laJup^s ^iimlar to- that jmt described^ undoubtedly superior to aSf <rtfc*n, cm 
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It, emitalnmg the oil which flaws Us the burner by two tubes, and Let or*tar that f 
ihc hicl Eif the- Oil may not granHy v r jirj p the ting is made os tfat ai pnsajlilt. 
Ttkkrmg alfljD supports a ground gluas duuta, ifhidk beiidis »(ifti-mngi[Le flghi, 

!';■ it peculiar form, id refleetB and rtTfudd LElc raja in e *v?y direction u^tdj 



• 4-tu prevent any shadow tn-iigc-ii.it by the resermir ; htrucc these tampa nre termed 

* * *linymbra," nr ,l mhndowleM. lamp** But although the shadow tbiojrtfchj 

iUL'h lapipi in araicely perceptibly, the li^ht llftnot cljuqI to tfial nf 
L * l^npi, *wiug to the d^ppTy of o^| being qs'itlwsr Kl copious u ur so uniform it in 

* * * ' • 


i 































* 




LAMPS, 


f 


ar 


, the litter; and they arc also somewhat curnbmu and awkward Eo muve x owing 
to 5 ho projection of the reservoir und glass abode, and to l|» centre of gnvity of 
the t&mft befog carried au high Up. To remedy these defects baa long ba^p a 
favourite spi-oilation with many pram*, and ^eaandlj' tMrery year one uryiuro 
patents Eire taken out far lamps which are supplied with oil from 14 reik^rvoir-sfrialcd 
within Hie column which supports the burner. Few of these possess any idioms 
to novelty, being mmi of tram founded ‘upon tho principle of foo ChremniLz 
fountain, in which a body of water descending through a given height fortes a 
* --mi i.tEcr quantity of water, ranfomed in a dose vessel, up to nearly on equal 
* height by cum praaMlllg foe air above its surface. As illustrative of foe prid- 
0lp6 we shall describe one ur two oE these lamps, although ?b we have already 
rSflflrkcd, few of them eJihfhft milch original i!y uf thought. The figure on 
psge !jG represente an amingeinen L fur a Lamp dusenhed in the/t^wfer e/ i-'f# 
jW tllr Invention of & corroEpondciit In whir El lIi-j reseniliEaucc to the Chmnnitz 
fountain will be at once reragnued. n Is a vessel con taming water ; b au uil 
vessel ; c e a column and pedesM to support foe lamp, closed at the tup and 
bdttUulp and funning [he air vessel; J an air tube in k, open at tap and 
bottom; r a tube soldered into foe tup uf the column c, and proceeding from 
the hocmm of a to the bottom uf cup // y a similar tube Holdcred 10 t\ and 
proceeding from the Lower md descend* a little way into the cap A ; 1 19 a 
glihs^ lube ascending from thr- bottom of the cup A h through .1 tight joml r and 
branching ul Lop Into three capillary jets, form in lt the burner^ and the Lube 4 
which ifUTOIIIkUi iU r-ertes to receive any oil that may How over - ? n anti n ar* 
two plugs in the bottom of -■ and <}- To me the limp proceed ns follows : 

— Invert the lamp, withdraw [tin plugs m und n t MLL u with wBtcr r and A with 
oil; then replace the jilugs in [he position shown in the drawing, nud place the 
lamp on its base, The oil will DOW Slow flOTU A unto A, i: 11 fo£ mh-llcLl of the 
s li 1 1 l- rj in covered; at th>c same time the water do wing from a into / till 
compress ihu air in c, which, acting on the surface of the nil ils A, will force 
it up the tube 1 to the bimitrs; by Llii^ the oil in A wifi Shit below the mouth uf 
when a portion of the ccrTnprL'Ssed air passes into b r displacing nil equal hulk 
of oil ; hy these muiuts the uil in A is alwayfr mahi tallied at the same level as 
the mi uii tli of £}; the capacity of 0 m not equal to that of the base up to the 
EifVid of tlic brim the enp/; but it i» clear iha by mcan^ «f the air-tube cI T 
the height of the column ot water will always bo equal to the height uf the 
lower epeiiLEig ot d. above [lie brim of/- Tu cKLiriguttb the laiitjj, push thi 
plug* ci and n into llse necks, uf t and which stops the supply M oil- The 
cup/is screwed into ihc bottum of r, and ttuiet be unscrewed tq disebargo the 
water in t } when the ressel become* empty- 

In the sketch im p&ge LtS, 4 ftff. l fc rejir.- = Fn[s a SL-ction of a lump invented by 
Mr, Bright, uf Erutnn Street, which was exhibited at liic Naliuual Hupu.dlury, and 
which We hii vt ECiiiL In uso uhowhcntj and it ftppoiiifed to ua ip afford a strung 
and stendy %bt. The principle is precisely similar to thnf of the one just 
described, hut it hi much more cum plot, and ihu gcm-rnl arrangement is but Err, 
This lamp, and the mc-du pf i: s uctiai^ m uV bo hrioHy described tu futbwa p—T he 
water vessel b Is on ijirertad ftnmtoin f which empties Itself into the nir chamber 
e h through the pipe d; tliL- air thus displaced is forced up foe rising bout 
ttibo e into the nd vessel, rt, from whence, as it cannot L-seaiw. it presses upon foe 
nil nud forces" it up the pipe/ to foe humer^p. It will he see]] Ehat hv this * 
arrangement ihu two mtmnnflcf oil mid waLer wiEI bo cUDOta^fly^n equilibria. 

The last 1 hU3]i Upon this- static principle which We shall noEk*, differ aomMffhnl 
from the preceding, and poiss&sfK^ rather more novelty. It is repitucJIt^d in eoc- 
tion on p, < 10 , />/ % and the foUnwhig U no estract from ihu in vclitor'edescriplion 
uf It in foe Rt\ji*lrr rtf Aril :—it a glass vessel furmLtkg foe body of for Lamjy ^ 
i'irsEiounted by n glass column coin*-. red with u by the corf C, whhdi hl| lightly 
into each, and efosed at ti3p by the cork A, No. 2 ji glass tube dtMctidLlig * 
tistefogh lli^twu carts A and c, to the huttum of the ^uSsel a r aiid be^t sijhvard^^ 
aggiu os I'm: its 17, it conLLnunicatea with thu coluum by thc^rilc/ which may be 1 
# rlust‘if by a sliding Lube b } alir^lhc latter be cloned by the stopper jknt^& Eup, 

I a ghi - tuba passing through the L-Urk? A luju* i Lt^ lower cndViprqiug 


I 


1 i 

38 1 \ LAMPS. * 1 - 

into a* end it* Upper cnnnEcied by a stop rock with d m a flaw ¥Wm1 closed 4 
nt top#nd bottom iridi corks. e n eaptUary tube descending half way it own i£ 
pi 11^5 a Enbd p*asid£ through A and e p ami reaching to tbc hoL£#m m' a* 
it b# two iiaaall openings in in the column in ita upper prni1 h which nfay be 
dune4 hy the aioppijr L >io. 4, {not accli in the fleet ton, but llmwn in J* rj, 3 P 
wh^.h ii £L plan of the tubrv) i» a tube peeing through h mid e Loin lb.? upper 
part of ft. TikC lnoJe of filling Uaelacrfp is au followt : clow? ihc bole / in No. 2, 





* Bud qpru 1, % and 3, and lltrungh 5 pour quickalkcr tOJ a ia Mlod l| tbe ley el ftf 
L the top frf the bcnt.kg yf then dose 5 by ita stopper In the tup of d lttiert 
n b^pt lube> (flliuvu by'the dotted lint*,) and aUtk the dir out ef the ^-Iwuir, 
when Jb^ mfi rcury wilfr^i in 3 r puss through vhs hole* iil Lea upper end^nTU* 
PrtWpj the space thown by tig dotic^ lines. Remove the best tube, end 
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iu&Clt the Hopper 4 und lEiroogli 4 pom water auto w, np to the Jim* Erfl, jiiieI 
oil up to the cock e f and cl-we N&. J r and the operation ia complete. ITl^n the’ 
lamp ls Ti^pnCuil Fur n^, take the stopper ukil tif No, -V, anil raise £ till tin o hole 
/becdhkHl open, when the mercury Wkll descend anJ pasa over j into the W^bnt 
»f a, forcing the nil tip N«j. I to the homer c, to which n light being appJyftl, it 
will continue Wminf Ateaildy till tlie uil ilk a and the mercury in i are es- 
]iauatcd H when the lamp Is to be refilled by equating the jfir in i, and paining 
oil through No, 1. The flame may be regulated nr cjcfciuguhhed by menu* of 
% ihe tinp-coek. The bright of e aborep may be equal tn, but must not esec-ed, 
t ituit til' II column or oil, whoso pressure sbau he equivalent hi the pressure of 
the dumn of mercury. - * 

i * From the foregoing description* it will be Been that the columns of oH and 
of torreUtV always mailktAill their respreliva hefghE?, and the supply of oil 
to the bnmrl ia consequently nlwtyi w inform. The inventor stale*, that the 
lamp [which this merely got np far an expCTunenL) [dlunlcil a steady light 
upun trial. 

In die lamp which » repiv-santcd Ln section in the pnuemd engraving, and 
which it the invention of fL F. Jennnr h the air is compressed in a closed 
rwervdr, by means of a Condensing 
uyringo, and n communication being 
formed between the ftir chamber and 
the oil chamber, ibe air hy its eipati- 
Hi on Ibreca the oj] up die supply pipe 
to the burner. The bwly of ibe 
lamp ia divided inlc three compart* 
inctila by two disc*, fl and b ; e ia the 
nit tp-sel, it a apace to receive the 
overflowing! irem the burner, and * 
tho air vctsel ; / b * rondemunj; 
syringe, ibe pinion rod of which ^ a 
hollow; the lower cud of die RyriTige 
is dnaed by a valve 4. prfisad against 
ft by springs j a rod Irom this rnlve 
passes through 5 , and calk he screwed 
np by the nut , J :; / is a tube connect” 
ing the oil vessel c with Ibe air ravel 
e, which bos another iperftire to the 
atmosphere, closed by the mi m ; a is 
die lube fur supplying the burner* 
having a capillary tube, q, cemented 
into k* lower endj which deacEnds to 
the bottom a( the oil tebjieL : p is a 
a Lop-cock for cutting oil the coilinm- 
uicalian with the burner, which being 
of I ho common dooipdan U not 
shqwn. The middle compartment d 
opens to the atmosphere by a short 
tube surrounding u; r is □ tube 
nponin^ lntrf £ ; It is pierced with 
numernua hide* Bi the InWW end, 

wild Is closed hy a valve which is * 

secured by a nut j screwing on lo ibe top of a rod attached to the poM- ■ t an 
air pipe descending fhrtfl the [op uf r to this buitiim of c; ihe nir p therefore. 
nMcnda thrungh the od in c, ami coLIvcta in nirface and in the air vpmbI^ 

* To charge the lump with oil r*iscrew the- nut oi f aruP uEackei the nut*I. 
then puur in nil hy the mJit* tf, mul It wLU descend into f tkrvrugb thu buTes in r ; w 
ths*nuta M^ind r mu*l then be screwed dawn again | Che nnt k must :Joi* be^ 
unscrewed GfflOl thff Tod of the valve A, and the uir ilijfttcd by tfic aynngc r 
InTin^ care toclcfe the Mrkfc^Lof the piston rod. kj applying t£e Ipgei* t^U 
uti-ach itrukt : ; when the re^wEinre nguinst tbe valvt iucremn, till th?\vritigc 
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can HO longer be worked the nut £ must be again BcretfC-d m r and the lamp h 
rdady^for uic f by merely opening iElc stup-cockp. Tbfr? have been muni- 
la.n ^3 Upon die princcpEc'of !be nne ja*t described, but from the dijjieully Jf 
reg^miting them, they have net eotae, into general itte; this difficulty urii^i In 
partlhjttv the conliikiiolly vary ing pnmwtti of the eandeoeed alr r occasioned by 
jtflijucreeae of volume as the oil consumes, alid a ]jo From the dSfflvukv ol" 
reguistiii g the suppTy of ufl to the burner, so os n either to overflow nor' fall 
short of what k required* lu a lamp invented by Mr. Martiefl, a pl«j C of 
cotton k introduced through the bore of a code, when* by turning the plug, the 
passage triay be regulated with considerable accuracy. In tha mt*?nt lump, 
tbe patentee efibehi this by u capillary tube., which retards the now of oil in 
proportion as it Is IengkbenVd r and this" it (hr priiy'Hpiil impruVemcr.i claimed in 
tfic patent. Tbfi Abjection to thiir ifeiii* to belltet the flawCAODot be regulated 
a 1 plcHltTr- Upon tbe whole, although many of ibe lamps with the off reser¬ 
voir con Lainc-d in rbe has*, exhibit cunsidcnibte Ingenuity in various parti of 
their details, yet Vcty few bare been found to answer in practice, being mostly 
either troublesome to manage, ur unequal in their ectJoa ; and the only ] atrip 
of thil description which we have yet seen wiiich saanm to bo of decided prac¬ 
tical utility is one of Fnaiflh invention. In this lamp ihurv are twu wiril 
pumps worked by n train of eJoct-wnrk ntnated bone a lb the reservoir of ail 
m ihf pedcitaluf the Jump. These pumpr, which in their constnif cion rr-.^mble 
a pair of bellow^ work with very little lYiciimi, and impel tbe oil in 4 copies* 
Stream to the burner, mid no inccHirenten ce mil r*au[i fn-ui an excess in Lb& 
supply s* the mnlhff merely returns into the neserroir. 

Wa shisJ] now proceed to nvlicc one or two lamps adopted to the burning of 
concrete oik and luKd LLnrtnDna suhstanei 3 ^ tts tel, taE]ow F butter of cacao. Tot 
the purpose of klJiiminilioti these substances ar* on a par with oil, affording qn 
squally brilliant light anti at a much less cost; tmL in order lo bum them in a 
Limp it is requisite previoi 1 d V (0 render them fluid, and In maintain them 
in that state so loug ns tbe lamp is in uae- Various arrange menu arc 
employed for ihi* pllrpo-^ but tbe principle is ihc IS-UW in all ; to Convey a 
portsun of tbe beat arising fbui (be Home uf the tamp to the combuidble matter, 
by me an. 1 of some good conductor, as tan iron or copper 
tube or wire inserted in tbe combustible mites, acid coming 
m ctnrfffCC or nearly so with the flout e. A very simpic 
lamp of tius description is cihibitcd in tlie annexed cut j 
u is thr fat rendered Huid. Lying Ln tbo body of the 
lamp; (Else cover of the Samp bring removed to aboW 
the interior r) f is a small tube* (o euUVcv air into the 
"iuiddle Hkf the flame (to perfect the coirj 1 iustlon> on tbc^ 
primriple of the Argafid burner); ibis tube (Op^rw at 
the lower end mte th^ large tubE b } os shown by dots; 

^ small pcrfomtihci b also nnutr at ti, a]tow tbe air 
to flow fh?cly into the tube c, when the lamp iv fixed 
in the socket of a contllefltick. On aurb side of tbe 
nir tube a abort piece of copper pipe Is fixed hv hard 
naJdfT T for huldltLg tbe cotton wicks } tbtie tubes 
{whjcb ougLt to he longer) got intensely hot, ud, by 

* tltc capdoctlng powW cif (lie metal, the" heat k IrtuiR- 
mltled io tbc^b.% which, melting l'n consequencej flows 
up fill 1 w[EM!ke*&nD oilj but infinitely preferably on 
Occrjim E olithdiflbxtEtg ntJ unjdcosan t ittiidl during the 
combtlif folk. 

m C&chranc obtained a patent for a lump. Homed by him die 

•Vatem DipnolTcnf Lamp, whicK Lte t% mu just desf ribed,- is r,Jciikte 4 ftp 

* lMLnj and concrete oili These lamps, which bate been TOY extenaivck 

* elegant forms by Mr. Imt Y of Ftegent-Arcet, qifiord 
on, oitremely hrilllBftt li^nt At a very smuFI cost. The engraving 1 and descrip¬ 
tion^! (fa B Mowing paee wUJ eipkin the prindpie of tbcde lamps, it n fttlw 
soMbHit luctai rods ihatecondireE the beat rreeifed &um the- flame of the Lan^^ to* 




* 






LAMPS. 


iflfl tallow contained tn tl]ifl r#aDlrt-DST th* ends of ihftU conductors are thcns 
(bra made to dfseend So Eh* 3?i>ltpaii L*r ike man-air; e t 3 re L wo apertures {with 
cDvjre that screw on) made in the supply pipe, fur the purpose of |H>ur3% in a 
email q iJhutky uf melted EidluW upon * 


lighting die lamp, after which the 
heat from tfi v combustion being corir- 
ducted Into tits r^FFyir, tlie supply 
of fluid tallow is uniformly kept up 
until it it all consumed. 

We extract from it |ir!uEed circular 
of the m an I lac Eure r the folia wing 
phservatimii on the advantage at¬ 
tending the use of these lamps: — 

Pl To those actualluted with the 
fltperior Combustible properties of 
bdhrw and cocoa-nut oil r it Is un¬ 
necessary to aay more than that 
ihne Limpt effectually melt and 
hum both, md that thn price of the 
latter, .it the munniVECt^ryp ia 2* r Bd. 
per gallon; hut to at h era, to wham 
their goad qualities arc Less known,, 
it ia necessary lo state, that ftom 
the ecunpanitively Email portion of 
oiygen utcL’saary to complete tlieir 
combustion, Che total absence of 
feunoke end cm eh is insured* and the 
brillhi ticy of the Ibunt is such ,u no 
[amp ever before produced, md 
tint king but the best gas-light cen 
equal. Tn ramifies who hill thdr 
own meatj innlceepera, prnprietara of 
oook-sliopi. A r c, A _ c, a two-fold ad~ 
rentage whi be found m the use of 
tbes* htnpr, m It it not merely inflow that they buna* but grease uf every 
description, auch as dripping* pot skimmings* Ac. &C-, a pound of which, value 
abouE fid,, wilt continue Eu burn for full twelve hours In a comman-siznd dci- 
aolvtiu Argaud burner, to yield light equal to eight candles* being no more 
than a fiirthiELg oil hour* 11 

The following ingenious plan far a lamp to hum under water Appeared* 
in the Rtqisirf of Art.% in connexion with a diving apparatus, for examining 
thfl bleaches in the Thames Tunnel* and might very often he uf service in the 
diving hell, when ihc water, as i* frequently the case, is * disturbed ihul** 
Hufficwnt fight 19- not refracted through it at prat deptlis to permit aecrrcat? 
dam i nation. A spherical or cylindriual fc YC£isl is to be provided, shnilor to the- 
V»idl containing the portable tnw for burning; into this a few atmospheres of 
pure oxygen are to be condensed by o syringe, through a valve at the butEwm; 
a short j*l tube U then to he acre™! fnto the tap ai the tatoL A lantern, 
with a 5-trana and powerful rejector, must ha attached Enrfhi? upper part of the 
Teijrl UunEainmg the condensed axygrn, permitting the jet tube to enter the * 
lantern. The tap of the lantern must be provided With u Knff Aifliwe 
of was candle may bo advantageously employed fur the light* Ji is needless 
to say that the apparatus must he air and water tight* Immediately before 
the lamp a solution of caustic nlkali, polish or lodo, and hcjnmy 
then tum the cisck gently to admit a numden^uoaotLEj oFuxy*!^ * 
to support combustion af the candle, Ine jwoducta 
be carbonic arid Mud water; th^fnrnjer will boab^rbed * 
solution as it ii formed, and the tal E lI w it] Jae condensed by the > 
lantern; thu uxygen ndinltEed will unite with the nitrogen vi the 

• p , %. 

i. » V 
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air of the lontrm (which Is cluL consumed} P and frill form a supply of ordinary 
alsia OS liberie air- ^ ■ 

The annexed figure rtpTEaents a lamp aa construetod by the inventor, which* 
UpoPt trial, wu ftmnd ta answer very WrlL 1 M 


Rjftrtmce to Ewpacingj — a y the vend of condensed gar; G ft, the tcdectcrrSp 
placed at HidtuhLe angles it* laecilimilate the light Upon a bull's eye rrmgni tltr 

* * nfed tn fro*!, but ft moved to the drawiniyn show th e inte rior of the lantern*; 4 
i-k Cj the fcrew cup of Mite lantern J d, the alkaline aulutiuJS ; r p the jet pipe ? / P 

porirana of the shield fauaes of the tunnel; A p accumulation of luijd uiid%irtb 

* * * as it uiatV iuppo4t d tonare entered the tnnneL 

The ny on p. J ld, repre&tnLi one of the manv wavs m which the Bt 
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miDd' 1 in thff present day ihe march of 

■ the body; the subject I* a "stlmip totton/' m- 
tniOrd, in the tfurda of Scripture, as a ,L light unto 
our fret, lud l> lamp unto our paths."' This stirrup 
hintcm Lfl &■ small square louterd, fixed at the bottom 
of a BiLTiup bY lllfiflus or two screw rmgi on eidl 
«de h as exhibited in the diwinfi, and by uisscrewin^ 
them, itstf lantern may be dcEAched from the erimip 
w1a*4l reiruLsiSc. The lamp part ii ho cutLlHved that 
" na nil can be srpilE, nor thu Blciidy light which is 
* thrown acrnalihs read before ihe Iiotbc* feet he at 
iil impaired by any mui'\W of the liwae- The fhaU 
part, a! flbowo. in the drawing ia of gT m, ihenugii 
which ia setn the lamp, tuamei, Silid wict; bcEibhiJp 
there i* placed a reflector for tranHmMng the light 
(,i ih e front- It is supplied with li «wuuml onttffll 
of a[r, by mean* of apertures, in * sort nf double 
casing which is hu disposed A* to prevent any gnsl 
of wind from t stiuguuhllig the hgbL 

^I fjrtif st the nUIntroLis euutnv&JJCea fur rendering lamps □rnament^J, 
ia a very lingular m\% which we must briefly actios; it corailtu In *u mm tiding 
the Ki'^ht by screens of ground gla*a f 1 H 1 which are poiiUed varioua ekguJit 
<kric "& [ tbete screens are suspended upon a fine pivnt p in the tame WAY pa a 
common chimney cowl, and have fixed acroB* tllCJr upper orifice a PdinW of 
ohLEque vnnea Or tans; and the current of In-ated air from the lamp, impinging 
upun these VHn»t imparts tn the bCTMOI a slew roLatiity motion. The pkasinsj 
eflcct of crystal chandelier Ettnamnb in refracting the rep of light is well 
kiitmli; hut the chandelier makers have hitherto principally du voted sheEr 
utientiop to Increniiog the number of reflecting and retracting nirfwa, without 
paying much regard to their furiu, mapLEtude, or position with respect to each 
other Mr. Oilrr. of Birmingham, however, has lately introduced a greet 
improvement in thii branch of the subject: intend nf a great number of 
detached crystal drops, he forms a camptete cosLng for ibn light by mgmg a 
number of umniD of triangular uriims In a cylindrical or conical figure* the 
-idd of the Ltnams touching each Other, and their Cfld* Wmg connected by 
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L dcsoriptio 

Sir H Dbtv the n safety lamp,* 1 by the aid of which the hazardous OCQipfr- 
ti«M of the miner ar* “ui rumifii on mriiH considerably l«> difficulty, ml with, 
infinitely ksa danger, tlmn before this invention. The gases .ertricatcd IQ 
minci (wliiih «e dfsLfUCtirr to animal life) are of two kind*. Mid ate by lae 
mintra called tire rAonJt damp, and the fire damp; the funmy ermuats lor ibo. 
mili[ pan «f carbonic uddgu, horcra about the tower parts of the mine, and 
ertini^hca their light.; and the biurf, which ii liyd^eU gu, occo- 

□icTflie superior spaces, and iuTolreaiDealeuliriile muebref, from (he corabustreo 
Modiresd by its contact with the flame nf the miners candles. The consoquciicua 
Kiulrinc'fiiin the frequent eiplosion of this tnHammabiu jut, have bran lament* 
able and tremendous in the highest degree f and whilst | J«une «f the greatest 
terror to the persons moat intimately hy rn operations, it haa erciled the * 

deepest evmpathv and cummi«roiiiJU In the general nun^ *fo remove an 
rvil *0 dreadful in its nature, Sir U Daey applied hu tsa«A W cornprc- 
hiwBT ii mind to the discovery of some means by which tlw#e uddAu4 calamlttf* 
might be arerted, and alter numerous cyperimentH, dav^td the safety lamp. 
Invention that mint ever rank him high among the bchufACtors of manhQtd* 
To afihrtl a dew idea of the nadite «f the lauips we sSill avail omjelse* of 
tha laneuage of Dr. Urt. who has treated it, and the pointa relatively consequent, 
upon it in a very masterly manner. “ In the parts Uiftoal mines where flange*; 
V«S tipcrtehinded from flrB-tkmp, miners hadheen aceuatonM to guide themselves, 
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Qr to wort, by the light afforded by die Sparta ofsted struck off Jram a whc*l of 
HitiU But even this appamui, though much ]«j dangerous than a euidk, mae- 
thnfis vmduvd explurioiis of the firedamp, A perfect muritv from ^diW I* 
hiHW^-hd to the miner, in the v» Of EL «dE lamp, which irnnsmitt ftlhghL 
nod iv fed With air, through a cylinder of iron or capper wire game; find JEIm 
inyniUim has the advantage of requiring no machinery, m phdiwophkal know¬ 
ledge to direct fei M-iand ta made at n levy dieap rote. TV apertures m the 
gauze ahouL] nol 1ms more ihan l-20th of m inch square, As the fire-damp b 
ildI inflamed by fen]ted wire, the thickness of tll£ wire 14 not of Importance, 
but wire ftw I~40th to l-50ih of m inch in diameter is molt convenient! 
The Cage or cylinder should be made by double joinings fin* gauz#heiij£ (bided # 
over in such n minnnf aa to leave no aperturei. When ft is cvltracfikd, ft 
should tint he more [lum two Lnda« Jn diameter? for in larger cylinders, tho 
combturtio-p of tbii fire-damp rendcis the top inconreniei]tly hot; and a double 
top u idwayj a preper precaution, fixed one-half or three-fourth* of an 
inch above the that top. The game cylinders ihuuld be fastened 10 the 
“>', a " f ° r . 0¥ ® to lbe rverew by a light rine. 

AL joinings m the lamp ibould be made with hard solder: and the murito 
depends upon the curcumatane^ that no apertute exists in the apparatus laroer 
than m the wire gmxt* H Thi parts, of Ebe lamp arc—A, 
iV brass cistern which contain* the oil, pierced near the 
centre wish n vertical narrow tube T nearly filled with 
a wire which in recurved ttboVr, in the level of the burner, 
to trim l be wick, by acting on the lower cud of tlic wire,, 
witli the lingers; is \s culled the ufVty trimmer. It, ihr 
rim in which Elio wire gauze cover is fixed, which is 
fastened to the cistern by a movable screw, C, on 
aperture for supplying oil, fitted Willi a screw Of cork a 
and which communicates with the bottom of the cistern 
by a tub* j and a ceo trn-i a perture for the wick. D r the 
butUifr, nr rsctptonic for the wick, over wbkh iu fixed 
the coil of platinum wire. F r the wire gauze cyUndue, 
which should not have less than G2£ apertures to the 
snyarc inch, G, the second top, iLree-fourtha of m inch 
sbovfc^ the fir&t, surmounted by a hrr ^3 or copper plate* 
to wlilcb the rings of arupenaiun are fixed. t t I i I, ar* 
tliick vertical vbi p joining the Cistern belpw to the top 
pUto, and serviug e:> prm eCting and streng th cuing pillar a, 
roimd tha cage. \\ h t u the wire-gauze oaf* Tatop Is 
l' jilted and ifitroduced into nn atmosphere gradually 
mixed with fize-dnnm, the Hmt effect of the fire-damp m 
to inervisH 1 the length ontl size &f the flame. \TVn t-he 
inflammable gna fiinns 3J much Li! 1-1 tth of Eke volume 
of the air, th* cylinder becPmea fillcdi with a feeble bloc 
flnmev, hut the Annie of the wick appear! homing brlgh iJ y 
within the bloc fLame^ and th-p bgb.Lof tH'e Intnp augments, 
till the firu-chtsiSp increase* to ono-cIgUth or onr'faurtb 1 
l when it is last to the llama of the fire-dam p : wh Ich in 
ihE* CMt fills tbecy li^cr with a pretty strong light. As 
■ la ng 03 any explosive mbs lure of gas exist* in contact 
with tjje lampf s^Iong it will gire Ught ; and when it ii 
cxtingmibei; which happens when the foul air curuEitutes 
os much a^otifl-tliird nf the volume of the atmosphere, 
the air h Ilo lodger proper far r^iratinn j for OiDMgh animal life wtf] contmuo 
sWf 3 Is extinguished, yet It is always with suffering. By fixing cod 
of plalh^jnn «firn above the wkk a ignition irtll continue in the metnJ when the 
v 1 ^ e »^E™hed; and from the ignited wire, the wick may be again 
^ kin died tli going iot^P ^ less infiiim tnnhle aEmospher?, In a letter Eo the 
L Huyal Societyj daied riowcBitle-upcit-Tyue^ Sii lLfiavy mi 9 , tJ All the Jpr^E 
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tluil 1 have cImuhMi have at dilF^nt timn l»en rcddlul, and ft wwltnum it 
the Hepburn Colliery showed mo a bmp, which, though it had been in Ube 
about ^EXteen hours ii-iay for nearly three month*, wus mill in eaccilent^on- 
ditjon; Jie Slsa suM it hod been red-hat, bo Enel! cm? a for &eraal hcun togetfu. 
Wherever workmen! however, mo capoScd to each highly explosive miiLuA-s, 
double game lamps should bp used ; e? a bmp ilk which the circulfttio u of"the 
air k d iminishcil by a tin pEflte reflector* placed in the insula, or ft cylinder fcf 
glass, Teaching at high as the double wire,, with an aperture m the inside j tar 
f slips of Muscovy glass may be placed within this lamp ; and In slds way the 
mmntitT of fire-damp eansumed, and consequently of heat produced, may he 
ifiminlslied to iSy extent. Sueh lnm pi, Likewise, may be mqje easily cl raced 
* lhit$ tJi-e simideVire gaUBe lamps; for the smoke may If* mptd df in sn 
ina tant from the tan plate or glals. If a blower &r Strong current of Erc~diimp 
il [0 be approached, double gnu re lamps, or 
lamps in which the circulation of the air li inter¬ 
rupted try slips of meiaf ur gt&ia ahendd be nsed, 

0r if the single lump be employed, it should 
he put into a common bom or glass ianlErn, 
the tie nr of which may be remold or open." 

No-Lwithstamling the increased security afforded 
by the safety lamp, coal miner* are blow to avail 
themselves id' it, awing to the inferior degree 
of light it afford* compared with that given by a 
naked candle Tills arifleft front two causae, viz- 
E he necessary obstruction tiered by the black wire, 
of which tke cage or prmie is composed,, Wklhlti 
which the lamp is placed , and tilt CUUid obstruc¬ 
tion occasioned by lEiii adhesion of anroke te the 
irasida of [ho oflge. when the lamp in not carefully 
trimmed, and of smut anil duit to the outside of 
tLc cage. 

To obviate these objections, Mr. Mfrfii of 
SL Helen's, Lancashire, lias introduced some 
modification* mid ittiprisvcrncnta in the construc¬ 
tion of the eafely lamp, for which he has received 
u reward from tie Society of Art*, To dEminkib 
(lie obscuration occaikoEted by the Erst cause, 

Mr- Roberts proposes iltat the wire shall be kept 
bright end polished, by cleaning the cage every 
night with a soft brush, and the block powder, or 
smut, which occur* in all coal mines, specially in 
the neighbourhood of faults j i\m mint ia pulveru¬ 
lent ntm-bitiunonoiia cOid, inflkieiidy bard to re¬ 
move the rust fhiH the furfoce of the wire, without 
materially wearing the wire itself Ai the Jump b 
at present constructed, tho oil will run nut uf the 
cklp or receptacle in which (Il k placed, if the 
lamp is Laid iti a horizontal position x an accident 
which frequently occurs pu account of the lamp 
being rather tap heavy. When this happens, the 
gumB becomes smeared over with viseiil oil. which 
causes the coal dust floating in the air of the mine 
to adhere to it, and in a short time to Ell up, more 
nr leas, the milbtt of the gtliSfi, By merely 
^b^iag UI topping the lamp, the dost wifi not be 
dislodged; aud if the miner attempt to clear hk 
lamp |Jv blowing through the wire gutiKr> ho nun 
the risk of putting cut the li^bt, and, alter alt 
Vcrv«u|perfoet!y cleMf the meshes; iheiti Is afro, 
pemap% some titk of forcing tti= flume tliruiugh 
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fht mashes on the opposite ride, and of |trducing m fiplwian, If the sur¬ 
rounding air £1 tn ptffthu^ I n Mr P Robertsi limp the overflow of the nil 
lA itaptiSalblftj on account of the dome-ship*d ewer which lUf rounds 1 h^ wLck.; 
ft.e dust, therefore, that Scttlvs till llie gauze may he dislodged *by r a pjero 
of the finger, or wlwl would perliap* be better, by die application of a 
email brush dm Liar to that which euldLti Catty to dear the pan of their 
iiuskcli, and which might be Jttttubed by a hit of small chain to die lumdJa 
of the lamp- F*fj. \, on tlie preceding pago 4 represents ft ^ttCtiOBuf the latn p^p, 
and wire gauze q q; r r, a acrcwnd cap, with a hallow dame i; it screws uilti* 
the neck, / ( r tif the lamp ; the duiw Tiaes a little above the neck horder u, B 
having an openvig qt Lon lo let the wick and trimming wir* it, rise througfi. 
This docnE serves to catch and retalQ any &il that may be spilt by rhnkmg^tlie # 
lamp, or knocking It over, thereby prelecting the wire gaufco q firum being 
smeared . u t and r, two locks, the former to secure the cup 7, and the latter to 
secure the wire gauze q from being removed. Fig, 2, a section of the cap and 
do me, r r a* from the limp - the wire gauze Jits in Lo the cavity y y, around 

(he dome t ; 5 Sj two of the four “wire* which serve So bold the wire gsum-. 

Mr, Bonner, of Mijnlcwearmouth, Durham, hoi a patent for an improvement 
upon the aaftty lamp, which consists in ft means of increasing the Wit of ibe 
lamp, and also of extinguishing it instantaneously. The mode of increasing 
the light is ai follows :—Instead of introducing a wick in the venire of die 
lamp, as is usually practised, he introduces a seriea of small wicka luUhd a 
ccnlrc tube, and by lighting one, two, or more wHcbi at n tLEEIC, little or much 
light is obtained. The means of insanity eitmguUhmg the Jighi consiafH in a 
metal cep, or extinguisher, mapended witbm ihe wire gatnta lube hy a phi or 
efttch ; upon 11 ithdrawing the pin toe eiLLogruiber fulls over the wink ami tlie 
light iajput uuL 

lu ?itr. M UTTDyV safety lamp th* wire gauze tube is suspended by two con¬ 
centric tube* of strong glass, the space between the two tube* being nearU fitted 
with water; by this means a much ■rmaler degree of light is obtained, hut we 
are not sure tJieiE, the risk J£ not alW greater than when a wire gnufc tube is 
employed. 

LAMP-BLACK. See Be ace. ' 

LANCET A iwo-cdged and painted surgical kstrumint, ehlofly used ft.* 
opening veins in the operation of bleeding. 

LANTERN. A transparent ease In contain a lipliL. Lanterns arc of various 
kinds adapted to their peailiaruse*; mnsl of Lhvm urtjfluiwaK-r^ too wel knuwu 
to tired a description here. The dark lantern is 10 called from the cireumAtancc 
of the light being entirely screened from observation at pleasure, by means of a 
dour nr sliding shutter, innt ear era iu only aperture h;r the LransmiuLon nf 

light- See Lamp, 

A%jf r is an amusing optical machine, whereby painted objects * 
■ upon gloss pkiccd between lenses, become considerably imigiulicd in their 
shadows, which are projected against a whitened wall or screen- The Lantern 
is Enclosed 10 that no light can pass-out of it, except through u double convex 
or plane-can vex lms; around the citvtimfvtvncc of this ]t*ti a kft fixed one end 
of n iuIe that projeots from tho lantern; the tine end of this tube receives 
another smaller Lube which slides in iE T and carries at its remote extremity a 
double convex less. On ihc fixed Eubo between the two lehPca, Intend ap*rr~ 
hires, or v^-ficol alits are made, through whiuh the objects painted on slips of 
glws iLt^sniled, The ohjecls ore thus illuminated, and their form am! CufoUnr, 
till a Ercale. transmirled with the light UpoU I be screen. 

Tike nip heal delusion lenued Phalktaattiagorib, U pradueeil hy a similar 
4 machine to the naaglc-luiEem ; but instead of (lie fignr&l being painted Ufl 
^hslifparept glass# all the gins* is rendered opaque except the figure, whiefc i^ 
pained ft1 transparent colour^ the ligfft thErefore shmes only through the 
JigSrr P which is thrown upon a very thin screen of silk placed between ihp *poc- 
taE nri find the hu^Wll; ^nd it Is by moving the instrument backwards or for¬ 
wards. that tile figures appear to recede or approach. # *■ m 

L^PtDIFICATIOlJ, The art of cntthigiand pdithing stonec as pr^tisod 
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by J&piilAfiefl., The lEunc td« Jba cut Li cemented la the eml of 1 *tlek, ami the 
different ihcL-ta or planer £>n Lti surface# are formed by a tittle aim pit mill con¬ 
trived JW the purpose. Ill India the milt m made of & mixture of lac iliiu 
and enjtjy fbr ttmi&dum) % melting one part of the tenner^ and then cabana 
twij uf the Utter with it by dvgrccs j and, subsequently, Well heating a .id 
railing the paste lo give it solidity, and ikn required form, In tibia couutty* 
the soft metek such as fine copper* or the alloys of tin alitl Itad, aro used Lh 
the substance for iLm mill ar grinding-wheel; in the surface of which 19 
^impressed diamond duat^ emery powder, or other suitable abrading or polishing 
powder*- The indl Is made requite horutolitally- Near to lW mill iii Filed 
u'thich upright f tig of wood, called a gunge* which U pierced with small holea 
t 1 n d.1 direction*, an d iIlo prunes# of forming the facets thus take* place, The 
Etone at ono end of I be slick" is implied to the surface of the mill, and die 
opposite end of the stick is Inserted into one of the holea of the guage ; in 
this pusiliun ft U kept Steady by the workman with liis right hand., whilst ha 
gives motion to the null hy hie kit. The skill of the lapidary *6 eKfjfCEscd hi 
regulating tho velocity uf the LtLLL3, olid on the pressure of the stone against it, 
with an almost Imperceptible tendency to one or other direction in different 
stage* of the work. caarmmng each iocet at very short interval*, in ord^f to 
giving us great precision as piraable Itn its size and form. The cutting being 
completed, ibn polishing Li eHheted by changing tho mill-wiled for ah oth er 
usually made of bias*, the surface of which is charged with dne enacty* tripoli 
or rtiLten-^tone, hy the siacctsdivo use el which the facets arc perfected and 
brightened. 

LATCH, a Simple fastening to doom. The original and simplest form 
tA u Idrh, is tin; little falling bar hanked, end the calcli; the former being 
fix.ed on the door, aud dropping into a notch of ihtS latter., which is fixed to the 
duct-post. 0u the opposite side of I be door such tnlchr* were formerly lifted 
hr a. string puting through the door r nr by a ringer inserted through a hold 
under the- lalch. In prates of thru? a little lever Wai triads lo perfann thia 
oilier, and next to thffjem wna added a bowed handle. Tills very usefbl com- 
bin of Inn now goes by tho name of a thufnb Iatrh t and such urc OUT CmilLtki of 
inmmfnct nrc, that million* of these are matte annually in the neighbourhood of 
Birmingham, and rendered Ui the dealers at prices averaging Pol mure then, 
three halfpence each. The work people nrc. hu t ev et r very inadequately 
remunerated far their valuable labour. Thumb lalihei of & more masrive and 
finished descriptiull, with round black varnished handles, are distinguished from 
the farmer bv the term of .Vorj'>ik iatefitt* Fur the Inner doom of bouses A 
variety of Apnng latches are extensively used tunned bote Auteur t, (which are 
thus* ®Q square plates with brass knob or ring handle*,) and fmjkidUf (chiefly 
distinguished from the oilier hv th# length and form of their plates). Same of 
h these are made without bundle^ and keys are employed Lo open them OUt- 
naliy j but whereVfT elegance or ncatuosa id studied,. JftO ftitt tuff he* ape usedj 
those Are let into the thickness of the door in the manner of mortUe lock** and 
natEilug is vialhln OH cither tide of the dour hut an ornamental handle ; the 
folding winilowi tailed French sashes are usuaity provided With them. Them 
ifi another kind iff latch which nffordd oil the Security of A lock, with uumcroua 
words,, termed the IVerich [atcA. A imiU, hqt broad' Hal key T hiring numernua 
wnnlo cut nut of a solid plate of m r-ml, is passed through q p arrow horizon tel 
pErfomtion in the doar (enrered vrltii a tuilahle CECuLciiconj, whence kl euteri 
the body of the latch ; the koy bcLfig tllCll mctrly lifted upw^nfi the sglid 
wariLi rjJ the lakh pass through the intergtJCW of ffte permilling Hac latter 
thus to unlatch the door. " P 

A very simple and conrenlcnt common latch, well adapted Id arahle douns, Waa 
recently invented hy Mr a T. N- Parker, of Sweeny, which we will lake leave to? 
^nlf the putt lotcAf os It may he apcneJ on either side □£ tli< itenr hy & pul^ ] | 
» ta represented in the cut no the fellowbtg page ; ct « ia a curved piece of iron 
like tljSh IeUct*i?j which iUElis Upon a joint at it, and j«p4t i 9 through a bolcTn 
the cjfKT at r, and. sunpurte the Jateh J r which k in elated hy fine usual keep^t 
qn orjeVtdr of ihe ulkst the enured hook a acts as a lever of the fiMt ylasa 
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in lifting the latch [ wUSle- in the other the curved 
hook rJ acts at ft lever of the tecund clois for the tame 
The cnmmOU Wer u ihua converted into two 
Wiillei bendeti performing its own office. 

* LATHS art* long, thin, and HUM 1 slips □£ wood 
nailed to the rafter* of a rool to Bustoin the COVtrihg, &t 
lb the joist* of rt iu0ll% hi order to support or hold up 
the pkiistf red ceding ■ they are dfl> Uflcd for light 
fending and various other purposes, Laths are 
U*nfllly made by tending them out of fir or oak ; they 
are made of joriops lengths, from * fret to 4 fo*L 
nod m diatinguiah*ed by three different thicknesses* 
termed aiogle, latii and half, and double; the fatter 
signifying double the thickness of the single, and lath 
and * half Lhe medium thickness. In lhe United 
Stales of Ainlftca, where manual labour it at present 
more lenrce than in this countiy* machinery has been 
employed fur rending a* well as fur sawing out laths : there ii nothing original 
in the latter operation,) hut there is apparently srmcthhig worthy of notice by 
our eountrvmen in the annexed rcMh-i of American paints, which wr extract 
from the Journul of Phikd elpbia. 

In Hice's machine, a Block is Hied In a frame, in which it slides freely 
backward snd forward; it Is moved by o oog-wbee!, which worts in cog* on 
□ms side of the stock in the manner of a rack and. pinion. A knife U fixed 
ttpun tbs ituckj and the timber lu be cut into lalti¥, ic. is fixed hi a frame, and 
U made to hear ?igafr-*t the Block, and the In lb h cut by the traversing motion 
of the ‘Hook The knife, it is raid, may have a double edge, so as to cut a lath 
both by the forward mid backward motion.' r 

Lynch's machine 14 COniifU of a long plank, which operates ns a pEone stock H 
this plank ia made to glide upon its edge between upright standard* Upon a firm 
platform; a wide iron, like a plane •Trim, ij died su u tn cni oti onr face of i :.is 
pliimk much in the manner of lhe cutter# of some shingle machines; the throat 
of the plaJic, if we mny » call it, b as oilier cm ter- fltanding at right ingles 
with the first Gutter* and at: such distance? apart as to reduce the laths to a 
proper Width. The cutter plank L=. made to traverse by means of a pitman at 
ODi] end, operated upon by any suitable power. 1 ' 

LATH E- A machine clucily used fnr giving a truly drrular form to wood, 
IflftaJa, and ether subafeanc^- tice Tcbniko. 

LEAD. A nits to! of u bluish-white odour, end when recently cut of con- 
tide ruble lustre. It in very soft and flexible; nol very tenacious. and conse¬ 
quently incapable of being" drawn into wry fine wire; yet its malleability 
permits it to be extended, either under the hammer or the Tollers, into Very * 
thin shccter its specific gravity ts ILSd; it inil= paper and the fingers by 
friction, imparting a alight lasto and a peculiar VtnaQ: it is a good conductor of 
heat ■ melts at ft!2» Fafo, and wheq cooled slowly* eryatelbies in to quadrangular 
pyramids. Lead ii brittle at the time of congelation, ond may than fee broken to 
piece* with a hammer. Although the brightness of fra»h cut or Kmpedlead scan 
goea c-^ it docs not alter much by exposure to the bit ; owing; it Is BUpposrd, 
to a thin fdm of aside being formed upon its surface, which defend- the metal 
from further corrosion; this property render* It peculiarly suitable- for the 
guUcri and coverings of buildings. Lend one is found in most parts of the 
world. ^in^Eritai]], the principal lead mint's- are situated in Cam wall, Devon' 
shire; m ^orthumhcrland, Westmoreland* Cumberland, Derbyshire, Durham, 
Lanct-ib ire, aud Shropshire; In Flintshire, and various parts of Wulei; also in 
^several districts pf ScoElftnd. The emelring ii performed eilher in a blast 
naccw called an pi urt hearth," or in a ferrrberatary Himace. In rite former 
ir^ibnd the ore and fuel are mixed together and exposed tn Ihc-actiui^of the 
blast, which miirljv md? the metal and cauiea rt to fall into lliefeower part Cl 
thg hearth, where it Is protected from 
that 4 fid’ati Upon 111 |urfjice. When 
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the oxygen of the SiIhsI liy Kurid. 1 
i the 4u:d kfid i* tftpprfj a eu^«ie«l 






quantity iff it U h-ll in the furnace W limit the liquid scndis?; lattl fchen ihe wMl- 
uf tin- | t t a( j is tn Ere drown uiE' F tlia blast la slopped. and ttl'mr lime 13 ihrnw^i fnln' 
the fifmprf til concrete the scoria: whifet the lend IW tun fiut. In Emetimg by 
tin? rei^rbenilory, which ia undoubtedly l he best, the fi td is made nl one aid. 
and the Himr aver the hearth and enters into an oblique chimney, ^hlcll 

lurmEisaN'a in a pmetidictllar 01ie n cidled jl stuck, of Cut nidi-ruble height- Jhe 
length of the hearth,. from the place where the Ere enter# to the cErmneji + t* 
about n fire I, 2 feet of W'kjeh constitute the throat of the furnace; the TFmrijuJrr 

Vwrni k cemeaYU iurfac^. ■! [ feet wide tit ihn throat of the furnace and ralJittr 
H]oro than T fi®'! at the distance of 2 feet from the ill ton f, EihuUt 7 feet IEL I In- 
middle of the heartland (a feel Jit 2 feet dishmec frum tire clrimney, and nearly 

* 3 &L-: tvJacre the flume enter* die chimney, whfrEi it doer*, tlirough two aperture^ 
fc-ath 10 inches iqLrnre- The thrmil uf the furuime is 2 feel lung, -1 feel wide, 
and <J inches deep, like Length of the fireplace is 1 feet, equal to the width uf 
the lh.ri.Mit; ill width Is 2 frit, and depth 3 feel from the gTalf Ut the throat, of 
the Aimusi) the reetkn oNhe oblique chimney is Id incite!! square, and of the 
psTpentMiir 2U inches, WjmQ^Dfl a strsigbl horbteEilill hlie drawn from tho 
fticr plane of the throat of the chimney to the Opposite side of the fnranee; 
the lower perl of the concave hfarih, which vi in the middle of this easily, i- 
10 inches below this hue, the roof of the fnrimee being IT Inches above Uia 
aom^ line; the rest uf tin- hearth eel confununWy concave. The furnace on OUC 
t\dt lute three opening*, about Ufl inches JUftfc, nt equal distanced Umn each 
Ollier, arid provided with iron donrSn which can be n moved a* occasion may 
require* Besides these apertures, which JI3V for the purpose nf rakim; cud 
Slirriug tho ure B &c., ami consequently upon a Eevel with I he horizontal line 
before alluded lo, llim- are tw<> albert 01 surudfer dimciuiullf, ana nf tlictit lur 
the disehurge nf tluQ Quid metal, and [III- nw r for tire scuTJiff* The ore Id Ititlu- 
duced at the roof of the furnace through A hallow Ehaped Vtt^L 

The urn of lead, like those nf most other metal*, an* combined v.fih various 
kinds nf earthy matter, which require them to bo pulvtilited before they uuderpEH 
the vaulting praCCSSv The pounding l* somstiluct performed by h mi ■ I I'tere, lint 
usually by u stamping mill, by rnllen- ^ hen thus reduct-d, the heavy 
metallic inalteir La separated from tlv lighLer CM'thy mailer by^.washing. ! 
common made of" c-ttEoting [his 1? to ptll Lhe pawdtTed mOtal iuEn u fiddle nr 
sieve, immersed In a hu-gt tub of walcr, VP herein it is ^gitJted^ by u iuoi fiim-u 1 
that washes away the Email partldta* ibretigh the sieve, aud ejecta tin-- lights 
puition of the mlklLor over tho aiil^a of tho iifvc ^ while lim mcSidtiepmtiun, frem 
its speetfie gnmtyj is lusa disturbed, and li collected uJ the haltolu ot dm six ie- 
■Same improved apparatLi'i lur ihas rmrpoie was pateJlied by Mr. H ur-l. lHin, ij-m 
1627, the description «r which wfll he found Uuder the ariiL-h- Mnrmr. In 

* reme entaEdishmenls in tills cauutni' h und very E-tflCTtdl V ahtrind, ti-ifi cin ^ itJr^ 

Washed Lip on inclined tables, wEticl'i are flkwli hy ruaeliinerio u’lilLsl ■vraltf i- ^ 
inJuJe to flow aver them to separate tllfc mdaUifi fenm the less pand^rntis uudler; 
which apparatus 1* aim dwribeii ufidej^ tlic nrticlt! ttP l! ifi eiplflliy 

applicable lo utEicr orea oa to tha ore nf h-iid. 

An improvement ill the furnaces far smcltfag lead urt's Wits patented by Mr. 
Joseph Was?, Lif Ashover, Derbyshire, the ntam object of whirl l was to -.-byi/ir* 
thtf m]ltdKH effects upon animal and regttihle life ^ S hi w i tho rouge 4 tiro ^ 
ui etui] tr- fiiMQTS omouatiug from furnaCtS of the usIUil cmiatnfcCjLLDii. Jiur m 
addition to tbia important desbtcrahim, thefti rosulta frcnll ihhufliptjan ^ ibi* 
impri 5 \ r od arruigeiuenE a considerable profit, wlueli i.r-fses fnrqj t^: pr ,M m e 
obtained Jjy tbo cimdcn^atjon of those ?ohuilif and deletErinusi nuhrimjrr* fhat 
lire u»U4ll]y allowed to mil with lhe Hfmoiphcn:. In the spmficoth.'O wRid^ii 

« More Qi, the patoulee -EatcE,— Jk like rin pb «ymeu_i of fJds jijiymrnd mi pa- ' 

rat us, smeltiusr and calcining furnaces are divnateil uf theer pmiCluiii»irdlL i otii r ^ 
and #urh W«rks tdaV m future he enacted in Jilty ^HfcdiMli sltuuimn, *»J«vr 
near Id dwelhng-hdOici, or hy the tido of pnhhc roadj,*or tin tin- bnik-i of’ 
HAi/fjiMe L-reera nr canal* r sirnl ihus, in many mrt, produce a eery ^rvui 
Icu^iniv an il.e maw nf caffl:.^. TliC saving f r*. :-d hy ihi- npti** <iih m 
pwwrlUf A quantity of vchmhle mdWrr. whidi wunld oibervrue, au hereimlre. 
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in Che inlMTT rf th* neighbourhood, would of itMlf «iatIBl 
wberwlbur IWnacta are employed (to foscnhcil in the pi cm) Iti u sum i'qiliil Ij 
lilt entire ctot of the improved apparatw ; llint U, thu upper yHTl 
" it, TDO r, cup, vun^Vlmtter, ml append/tge,- wliid. we Art proceed 

to Mcrih*- 

+ # 



SenttlfjMrlsfai, 


J h {if^lhc prdcedW cj\gTsiviDg 3 repitfents o vertical section of a 3o% * 
„ anti ciipacKras towFTj pfatirj In the cclitrL’ of four smelting furnaces^ anil 
# Tcci.'Wiujj, by distinct flit*, the sjnaks imd vnpaur from L-Caell af^hriij. ihs. 
fc dffiwmj Iwidjj n c£iitr,ii section, but two of the funinen arc brought into 

T'liifl grit marked aa t their fluc-9 h h opening f|f.o v^porniv chimney* >" c in th^ 
lo^ifir, which they ua-cumf far twenty or mor* feet; thru, by lateral at 

tfifd, thfij rBEpwtircly enter the- central shaft ce; lien- the vapours eotoe 
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in contact with a powerful ascending ctinrot of cold dr., mid are likewis^ 
checked in their upward progress by striking against a dome or cap of Ton / p 
whicli j§ AispL-Eidrd over hhe tliroat of the centra! shaft e. The attending 
vnpoum lima intercepted and acted upon ore, fur l ho most part, immcd^rly 
coEidenscd, and the metallic pJirtEcleaare precEp Elated upon a flour $ t called the 
totfyi fiwr. A plan of lhi» floor, and the my f w arc groi in a separate 
figtitv' f 2), which is n transverse horbfiOlltal section of the tower just above 
^ th.fi cap: another ad ventftfle resulting front this ssiriuigumeut on ns is tj in tli c 
% effect produced in the iumaccs below r where it is found tliat the ^ carbon itCl-omi 
tnoiLcF is mor^ompleteSy coiunmtd than by die former du^ofitHQ of ihin^s; 

, such portion of lire heavy particle* that do in L fill wpfo the lodge Huor are 
precipEcaled lo the bottom tif Ac central ihsfh The cap / is suspended by a 
vertical vtwi A* wide El is connected to a traufiTOT® beam by meant of a sert of 
Sthrup-iron i p through which the upper nxircmily of L ho rod b ■crewed, and by 
the turning of a nut upon this screw the height of ibt fiap abjve the throut of 
the central shaft is regulated. 'Flit cap is steadied in iti tit 0¥ drum t* aibd pre¬ 
served in ltd position hv several upright hare padding through it, two of which 
are brought into view f these art perforated with hole*, through which keys or 
bults arc put to lock the cap aCCUrely in its place. The iuwer pari of lh& tap 
or dome i* circumscribed by U broad tioup; by the action of regulniiog Strew*, 
ibis hoop 39 drafted up or down ever the periphery of the cap. And the parap 
fur flu: vapour* U iluti snore readily adjusted at pleasure. The rnaft relntile 
portion of the vnpuura pass from under the dome, und LLsceud to the tup of the 
tawer T which, being covered with a roof nearly flat, the hefttiefi-t partiel.es are 
driven bach, and f ull condensed eIso upon the lodge- floor, while the lightest 
and least pernicious escape into the nlLLLOsphere at tbff lateral opcnliig'i l 
There are a regtilar fl-cTEtP of vent holes all round this port of tha lowers out* half 
of winch (those that happen to be windward} are always closed by a shutter m. 

The lower extremity of the shaft, Ttpan Yihkb the vane / h fised, turns III a. 
hearing upon, the crass beiirn j rmd the arms of the circular shutter being alio 
aftloehfld to this Shaft, when the wind turns this vatic the shutter ls f coiim- 
uiwniiy, in Hte manticr torued ngaitlflt it. _ 

Fig. 3 La a transverse acctloll of the tower iiuinediiit&ly under the reef, by 
which the circular frame of the shutter u shown, 99 eloping one half of this 
apertures, or those to windward of It. When the depocmion from the colldelised 
vapour has become colisidvrahle, it 19 removed from the ledge floor At u Itmo 
when the smelting furnaces are not at wort \ th'a is dune by a mm ascending 
a narrow circular staircase, constructed in the inuonry of the tower, up to tho 
Lodge floor, where he throwi down the arcumll Lftltfd depositEon with a shovel In ' 
the bottom i?f the shaft; from thence it is harrowed out ami carried io a 
roasting fLnrnaeer When any one of the fumaves, is not at work, communication ^ 
wEth eEiu tower ia to bo cut off by means of d domperj. as tlao-?t- ihonn ut o n. 

In the draw Msg - !! attached to the specifleadodj A guucral plan of a smekuiir work, 
il doKnculed. The oran h included by a* ijtuuiningulai Wah + with a smelting 
flitrfLQiCe on each side, tho chimncyi of wEkieh ora condueted into the ceiilial 
lower. Til? fomEis of the quadrangle ate occupied by the other huildiugs 
reuutred in RU-ch establishments. /Tb# spaces hetween the angles Ul the several 
fluej F the patentee stotea, may he convcuienlly occupied hjf HTiall fumares for , 
teats and cxneriinCtLlld pniposesr Another impraTtmcIlt of ^he putenteo 
duscTYet mentioniiJir: lie direeti that Ihe tupping aidea of thd" cont^ioul flir^ 
ttocei be Hunk- °opposite Fl to each other; by winch U meant ibnt iihej. ruay 
butb face the area wEiich lies between them, m orcte^lhlU the t'i• -1 metal Imni 
the pans of each surface may he ruu into pigl, or conveyed into one rcceiVL.T, 

• and Shencc into nioutd#, ¥0 aa to he^orUltd into tldek iticfsl. readi*for iniJiug » 

At or rollings hy wh ivh arrangomen t of tli a fitmap it i* eonsidexod un imfw:n taut « 
pnvin^ of hiSaur m& ripens will be cflcckd, and ihe wasto by remcllm^ tk- , ^ 

Efa.Luvoidrd. In llw process nedtin^ the ore h m-reW, umn the concave * \ 

hearth *hu tliat the fbms uuiy ayt up^n it, and rdtittie the fulphur, IVLcd tin- 
lulpftm han . scnpcil, Ihe kod combines with the gfn T and the liKiJy'hf 1st 1 ' 1 
. tlifts formed eumbincs with and redefcet. tk^u-tEiy matter to a Isquid r which 

* / fi " ^ ’ * 
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Hoits upon the surface of the metai, and, for the re m> ind»r til ibft operation, 

(U it from the action of tlic oxygen, Thu temjkeralrkri:- of the furnace is 
iuyp considerably raised, lo separate m quickly os possible tliu kail fijpm tine 
"l i * 11 ■" * I after which a Cullttderiibtc portion of llio Bcorift b tapped odf N 

leading only no much behind aa iff nmft&ary to prntect the metal from lIle 
lictjon of iKe Mcygni. The fire u now ilflckcaed, anil n quantity nf ilnck «r 
n-Tuk- p-u-coni thrown into the fbinure, which ier\'« to diminish Lhc beak, mid 
in concrete the niidled scoria* which effect U promoted hv the addition uf f 
powdered time; tlie ictirra thus eon si did j tt*d is broken in to piece* with □ rake, * 
mid thrust lo the tippotife shllIl- of the furnace, where it in tftkfn ihrvtLgh the 
apertures alTendy^nefllkmcd. The lead is now tapped m a manner flimilat hi 4 
that dcrafbpd )jj the manufacture of iron, and ALLnwed to run into a tonne!™ 
iron- pnn p whence it b ladled Into maulds to cast it intopiigff, When the cm 
abound with hkml, or bla?k-jf9ck T or with iha sulph ate af won. finite of I hoe is 
added os n flm.* The scoria I its! mentioned Contains a portion of lead, besiikff 
I Knit which is in the slate of oxide ; it is therefore exposed to the heal of another 
furnace, heinp a fipecLeft of bloat furnace, imd called o sbgdierarth, which 
fuses the scoria and cause* the motiii to penetrate through it and hi Li into a 
cevlty, where it is protected from the agency tit' lhe bias!, end fpuin whence it 
is token and cast into pii:s. Ail lead ores con Cam Mine portion of silver. which 
is extracted when il is in sufficient quantity to afford a rc campon= 1 - far the 
n peril don ; the method idnptud in t ranee hi ueir limplo and (’hicacinui, and 
ri thus described in ft- r- - ('• k^din A shallow v<--■*■:!. i,r cu pci, U filled 
with prepared fem-aahps, ws 11 remmed down* and a concavity cut out Fnr the 
reception of tlj-o lead* with an apepiing on one sidr fnr the mouth ttf the b*Eaw*, 
through which the air is Forcibly driven during the process The French 
Muckers Cover the surface of the ashes with hay. nnd arrange symmetrically 
the piucvi of lead tapock it; when the fire ii lighted, and lEn- leu if Is in r. state 
Hif fusion, from tile rt vcrheratltin of the flame, the bhisE from the hellow s is made 
Iv play forcibly lUI the surface, mid* in a short timc H a crikHt of yi-iluw wide nf 
J = ad c: UthiUge l? fanned, and driven to the Stdc of ih,^ cupel tippemlte to the 
nil 111 tli n:f the befriWff, where & slialluw side Or apertnre U made fur it to pa=-s 
liTi r; another crust litlinTge h fenced, etkd driven off. The operation con- 
rinui's ffbout thrly hours* when the complete separation of the lead in indicated 
hy a hriliinm ln tn- nil rim convex iicrwte uf the melted iiu-Yd in thv cupcl r 
which ia ocen^fnierl by the removal «>f the tn^t ciiht of litharge that covered 
i in- ■!■- ‘T. The French introduce Wultrr through ft tube into the enp. [ rn coot 
tiiu hilver rapidly end prennit il± spirting out, which It does nlnn the 
- refrigeroJinn is gradual, owing, prohably* to \\* teniln-ney to cryslsdlizG. In 
England tiid silver k left to cool in tho eupd, nnd Kom& fn convenience 
is enus^d hy the spirting, which might he a raided by the former mode- " 
^1 honker thusfsttBel^l, is nol iulfleieiitiy pure ; it is again refined lit o rever¬ 
beratory fmnuce t heiug placed ill Ik ctlpel, lined with hone ashes* and exposed 
to gfculLT heat- the lead, which hlLMC«||nfl usydatioii by tlie dret proccsa* is 
eonvmed, mh> Litluirgo arid absorbed by tho ashes of the cupel Tlie but por- 
tiuO'! of hlhorgo in ibe firaL p^eeaa art again refined for silver, of wldeh it 
centrum ft jrart wMch was driven oif with it. The litharge is converted ioto 
, icod again,, by hetiiflg it with cliarccal; port is sometime sold for pigment, or 
coiive r(ed in pi re ddead. The loss of lead by tins process dtElcrs considerably, 
□ccortUtig^Li tilt quality of tin? lend. The IMkatge commtilily obtnfncd from 
three innaafplcsld oriLonuls to fifty-eight hundred weight ; but when it \* again 
reduced Lo o metidlic bin to, it seldom coil Lain* more than ftftv-twn hundred 
vjLvighL of knd p the loss on throe ton§ being eight hundred WeLght. The Dutch 
9 ilTc Miid lo<£-Ktrnvt*?ln- aflver finin the ^:iri*p quantiEy uf lead wktil only tin? Joai" 
m fflT iIk hundred Trejgfct*—See StTimAttuw + ' ' ( 

m .1^ i't h'atf —^lljerCffFiW twn distinct kfrtdft of ill pet lead, mUfcd ut 

* m rolled. I lie fint-nftnilcincd is tlie iirigicifll kirul, and os ii is jvreferreil vr■ jholt 
lint* degrille Jt q.j usaUy prartiserl hj tlic plcpiben. A Surge i^E-irr--^ 

. CLiijfiirdft in hulll over a Hkrnjice g enclosed in niaennry, uL Olle end die 

riisijng-V'p, imdneaj to the rifafid nr^ftsliug mlib. This table il gr ncr.llk" 
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Eifllw form □ f a parallelogram,- about mt feet wide., and twenty feel lung, rob- . 
nfjlUtlally made of wood* raid humid ttigOLhrr at the corners and ofetie^, parts 
with fmilr* Hie fntP uf the table ii summndtd by re raised bonier about m 
imWthick, llele! live inches in depth; the legs End fru-ijimg are uf OW?re 
strong and lirudv jointed, to prevent ony yielding nr trembling during tfaet Cit¬ 
ing. The tup of the table is of heurik, laid vety even, nnd ihu ia wend fav a 
Stratum uf tinn sand laid very smooth and even; ai tb? e-aad of the trebly, 
nearest lo the cauldron lei which tbo lead u melted, la adapted a fa™, nqtml in 
^ 1 1 -ttglfa to the width of the table ; at the bottom uf til* box if a long horizontal 
vhlC through tUddl the metal flow* art uniformly over the breadth uf the table; 
Lliia hai is Mounted upon toilers, which run on the riin of ilia table os a rail- 
fray, rtfut JJ set in motion by n rope and- pulley- When the nictal in (he 
cauldron in onffimflnlly heated la retain i±a fluidity throughout the spreading uf 
the fihEflh the ftqdntr quantitjr of it ia ladled into ihu casting-boT + and the 
demi taken off itf «tTeco by menu nf E pefomted scumme^ Af soon oa she 
box baa disiteTlod its content* upon the treble, r± titan level* tbe Eurfare wilh n 
striker, »Inch lakes nil’ the impurities o!*0, before It enolf ; a* am* h h^ 

-=. El flu: r-iV- : rare taltau Off in a stratahi line, anil when rofficlDiflly coal it la 
roll ml Up and removed ftway Lo mreke room ond prepare fur ibo ELiecBeding 
Latins, which are conducted in u linulaF way. 

A ri te I hod ditioETUl from the furegomg ia praclLwd in sonic pkceB,_ IiiffU-arl 
M .1 .:-riE jjli- 1 i Irrm-lline over an Iwrizoiktal surface,. the table id re ' ,B -^ 
iic i.r- ! r and an hull vessel at the upper end uf the table ISCJU Ilk the cauldron 
Ia tilted -u n.- '(r pour out the fluid which IlcWrt to- tbs utber eTjd, during nm-i 
rmerution a Work roan levels the unfacE ffillr H striker or itnugbt eJ^, ■reuEL-s 
reduces ihu ia.L-s Lo a uniform thieknesa. Cost sheet-lend, tuellIc by ihen: 1 pro¬ 
cesses. dues not possess that very uniform thickOrW; nor that fmoolLut^h ui 
*mrfaca which nistin nilshes raillodduud, or such ita has berm biminoted between 
taree piiimfLll rotiere, actuated fay re iteim engine Or uther auitoble P 1 ™ 
mover. The mcihud bv which tins i^ dene on the large min ls as fblluwai- ■ 
A cauldron, capable of melting Ion nr maty Inns of mCtal ret A tune, is -ubitaU- 
rt.dli- erected owr a common furnace; when the lead ia at that temperature 
above Ihu melting point, which will prevent its wneektku before it hm Unwed 
tu tbc remotest r'.irr «>f the mould, tin- vessel ia tupped by die willing out of re 
T 1 "1 11 =r ■ il.Es plug }* flltEcfartl to E ben! v\trsmity uf a h ver of Llie nrst elre-=- : 
otLer ann of which is loaded with a weight, that rtcis oe a eorttmesaiug L- .■>■ tn 
krrn the pluEr in the topping lwbs A lUfe oKnehed lo the end of the loafed 
nrai of tire lever, and posing nvar n pulley K being pulled by n warhmren, thu 
uW b tlwrafaT easily witfaiirnwn ; mul apun tbt wnikmuLL tyULUg Lhi> rop-v 
lliu ivclg-fal upoii llie lever forces llsc plug into the bole again* | “ , u 

pwssuilof th «j tK-riitcntnbent purtitm of His raptal in ®» 

' ’ ’ tilt lead ia si lifted willl wniideroble furec nfflwd tlie^lug at t • 


tapping-hole, 
Tuoiiunt 
to persons 
effect might costly 


[ of its altering or Wving the lupphtg-hol^ wbk’li Tendons U dJLngeiHreN 
m Standing within the dtsl renc ctof n few yards ; and bs line dongmu* 
light easily%e mvcnted ± we wander that it is not done 1 such ^ -iptih - 


cold, ibe cnsl-imn pan or mailld is bunked fle the t»m*m » . 

manner of a %£:aJe-hoisrd P and by Utn nuumae of re large jdt t ■ 

and a [Miwerful onme + u nuaed from its seal rend swung tvi mi M l w 1 P . 

a level with tbo bimmsting rulh. On ihis tab!e n tbc plate -tn now ls ~ r 1 ""V 
*!tVt\ six H or mure narrow plates, eJlu numben and dimension? u i E ™ ^ }' _ 
tacy fipuD the Bi7e and weight of tlic sheets m he made trot* them, dn 
r»l''*i)|t! nlSltJ- io cfli:Cted by T-Ty rude mean* ; ary. man. ludding *m ^b^-r 
i ruld dilid BC tho .nil or it Ii> III? abalk dn-Wtm hue Ktibad |.n * 

*ua.t nnnibiT woAman, witli a t'lft hr*MEe-baniTOer, mad, 

* i'i>|-iiil 1 lit tin- i:n.d (lfa JuAd)i , jwlflgl it rn!:udi >. «»tid>, **i.W 
♦ nth li.nvj ihumpi aa in wnd ii ilit-Migli ( • tHefc plsit-' at cai 1l1,lul# * 


i 
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The laminating rulEcrt! art cast-iron cylinder^ tuually about eighteen inches 
'in dugueter, and about SIX feet long, turned find gnHmJ to a vciy tnie and 
pimiif[[L surface \ ilie lower roller turn* In fixed bearing*, but Hit upper in 
adjustable bearings, which are acted uptm by screw* for regulating I he chi lance* 
between the rolled. The power h communicated to the lower roller through 
thc^mcdii I in flf Ik reversing motion* which enuMa the rollers la change the (Sin?t- 
tiuhi of Ll i-j ir rEBpIcLLVs rotations, according os tiic iheei of lead may ho oil 
anti .-:irtt‘ or the other of them ; on either of tffhkh it is supported upun a species a 
of table, from twenty to thirty Feet luUg, tbe itfJrf&CCiH of which ore composed of” 
a socles of wundcCL Ervaring tfuUcis. Th^ plate of lead being iittnflLlnced bctwceif 
the cylinders* ia griped by them, and forced through by their revolution - tlic # 
plate in thus extended hy a reduction of Its thictoie -s s mid U received upon ilia 
beta ring roUen on the surface of the table ; the workmen on each side of tin? 
machine now give the regulating screws a turn, by which the lamina ting 
rollers are brougl^t ticorct together j the a ihe motko of the^ rulloru U It-vein ei l, 
and iW sheet of had traverse* hack through them to Ihe opposite ride, where 
it ia received on ihc bearing rollers of that table, considt-mblv extended; the 
mili : rs are jgjin adjusted nunrur together, and the motion of in Ja again 
reversed for the next rolling through ; the uptralion being ihus repeated LLiilil 
tike plate is brought to the required thickness. When thin Is done,, the rough 
edges nre cut il' to a fttraight line, find the iheel rolled i*11 oh the table on to a 
truck adapted to rho work, and wheeled away. Whilst this is being camplrfed, 
another plate of lead is passing through the laminating roller*; Olid whilst q|t 
tilt 11 1 . i m ■ -. of load divided from the grout cast-plat it be fore-men done d are boniu 
laminated in the maciiii r of ik? iiFst described, the casting department of the 
estahliahmcju t is engaged III preparing tecusE, or in casting jnnrlier ureal plate, 
which ii fluhseqneJatiy divided and placed in readiness tbr the continuation of 
the lumiiiating OperntiuEi. 

The Very* 1 bill sheet-lead, with wlitdi the lea-chc-sEs from China are lined, is 
made, mi curding lu common report, in the ful lulling manner :— A mwi flit- upon 

* flour with a large flat guute before him, and another movable one at hi* side 
on ii itaud ; his fellow-workman standa beanie him w Ith a vessel : il of melted 
lead, rmd living poured out & cerlMti quantity an the large flat stone lipuu the 
Klkw. the other imrardiiitcly lifts the movable stone* ami dashing il on illL 
fluid lead, prir-Wi it OUl hi to ik Hal mid eery Ebin plate; the Stone and loud 
arc then quickly removed, and the operation renewed, which ia repeated in 
quick auceesrina. The rough cdgeii are ajftei’Wfttd,^ cut otl' h mul the shoots 
soldered te“Eihef for m*. 

* Tin Trumnp of Sh/i't-hcrul may lie I'lfectvd in lw« ways. Ft-<i m place the 
uheat of lead upon n hot atnvo, until it Require au^okat heot to keep melted 

tin poured upon it in a fluid smte; then throw alltlh^ pnwdcred resin tvvp r tbe # 

^rtkeet, and when ± hoa melted, with n gremiv rag mb lh& lin and resin over the 
sheet of lead uulil il Is completely covered with the tin ; after wlileli, wipe off the 
superfluous mo Hit. ihe tin kn the cptd state, and in ^mftll quantities 

al a time, eilhv be laid un die plate of Icoil, carefully Inmh il snltlL-Ecntly to Juve 
the tin, (but not more uo r ) and by tin- kelp of resin and similar manlpulntuHi to 
llie flrstrinentfuned plan, thr leoJ Hi 4 iy be perfectly coaled, 

/ ftui /Yjf*r,—The *^t mtitfle of importance in t he lead manufacture is pipe 
*ur tubing. Tj^rg Jutva haeu Vadoua modes of producing it; ibe urigiiml 
modcf Irani jume ipecimen* of very uld pipe that we have seen, appears to have 
been the wfiptethg c>f n atrip of s- 1 1erf lioid. m'llh pinnllol rides, ruUHd a cylinder, 
so &e to make llieu? edge? 1'Hreq nlld then unite them with solder. The gpeci" 
ajiLy.ri aLLudfd tn present phenuuketia wnriliy nf nntlce in thts place: tilt 1 ]r..sl 
# Tii? full af h yC*. -, .me was corroded m or e i.^ leas m every part,, except at the “ 
SEOtn, wdskh the Biddi'r had untirdy pmteeted; ZB& the solder i&elf wns es * 
Vfflwd perfect: a=i whin it first lo-ft the plumbers ban da. * * 

, 9 Anuthtr mode of nuking lend-pipc, which probably mreetded die fnre^iii^, 
and 1# Htfll practiKd by :-mibc plimihcri, U the following -—An iron M 

a providedf^viliirh ia dividi>d4ulo haln^, and funn^ when ptsi mgether, a hmfl*w 
t-ylirfRer of the CXteJtuoi diameter f' the eaftt tided pipe ; in lids evlithdcr \i piU 
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m iron rod or cord. extending from She lop to the baitum, and having ah 
round a -pace between it and the cylinder rtf the intended thickness of th^pipe. 
The Itml i* poured ip al a spout, formed by two corresponding notches- cut in 
each htf nf the jnauld } and a Eimilar bate h made at another place 
ebeape of air. The iilpiiJiI is frisEeuEd dnWu iippn a Iwncb, upon which, ttt one 
ond r and in Q lliu with lb centra, is a rack moved with toothed wheel* jnd 
pinions. Wh to che pipe is east, a hook tn til* end nf the ruck U pot into an 
eye ai ihe end of the iron core, which, by the action of cogwheel* and pinions* 
*»jj drawn ho far out that about lwo inehea nf it ctily remain in tbe cud of the 
pipe; the two halves of the mould, which JpsteJj together by wedgei or KRWii, 
ate now aqianaled from lEti: pipes, olid fliv fastened upon* the Iron core, and the 
* twfr inches of EeaiE'pipA itUrbvd re it. Melted lead is now again poured into 
the mould, when the "fluid lead unites with the end of the iirst piece of pipe; 
mid this proci>ss befnc continued, pipe- of my renufred length may be ™oa« 

A third method, which wo* patented in \7m by the rmt iffon minter, John 
Wilkinson, OoliEista in casting u very thick pipe in a mould, il ivm^ a cylindrical 
core of the same diameter a* the intended pipe, and then inaerting a polished 
iron mandril up tin* bore of the pipe, in which it is to he successively jui‘^1 
through 11 series ol' round groove^ precisely in tin- -Hint manner us lifts h(?en 
deacrihoii under our Article Dion, f«sr making round ban, Evert time that the 
pipe ia panned through, the 3find is campressctl upon the mandril, cionsequEUkly 
ted need in iii thick ucss, but extended In length, while the internal bore remain* 
Unaltered, except the improvement It derives from condcis^nion of Lhe in el ft! 
Against lhe polished mandril. 

A fourth method is mentionedIn MT.WllkfnHcm 7 5 spOcifictltTOli, which, Hnce the 
expiration of the potent, Line bci-n, and is still practised with unimportant varia¬ 
tion I by all ibo censidDrebk inulillfM hirers of lend pipe - tt consist* 4H folk .its i— 
Very cluck short pieces of pipe ar« cast, skniliir to those defletihed hi lhe pic r 
ceding method ; the extern J diameter may Iks two at thrift tini e^ thflt of tht 1 
intended pipes, hut the intern oJ the uuse-- I he central hole for the mandril o 
tribh-t doe* not extend the entire length of il*e pipe, hut ti rutin Ate* with n 
much fp lull nr hole at the extremity ; a atop to the tTlhlat is tlm# formed, which 
is employed in tho s u-ccee tlihg operation F which is that n\ drawing the lead jprpe 
through a liule nreWsiely in the tolne mnnnEr as wire is drawn. I ho trihlet or 
polished mandTil if. of lamBwkt ^roater Length than the pipe intended lo be 
mnj i ufacllltvd hy it, which ia eoniJilonJy from nine to twelve fwt. Throttgli the 
Etn:dl hole of ll)C cesMoad pl]jc h then posted a ^crew^ ishiirh 1- crowed into 
the oil it of the t tihle l, that phut® itgalnat tho shoulder ? and il tfi by this con¬ 
nexion with the trihlet that the kuid pipe ie drawn successively through a senes - 
nf JEpamte sLceI plntes, Ench having 0 differcBl ^Ded hole r nlld wliich urC 8UC- 
F cesaively deposited hi solid recedes made in very firm beuringv, and are ex¬ 
changed for smaller after the pipe has parsed through the |Jr : srcr one. e 
table or draw bench on which Ehe operation ia conducted 11 usually About hQ 
ftut m length • it is provided with a strong end I ess Jiitch-oham jmsaing around 
cluin wheels at tho end* of tho bench, to one ctf which the power ii C iiininuru« 
cared. The servW fnikned to the end of the trihlet passes through She draw- 
hole, and is then scoured by o hook and eye, AT other faiteincig, Co the PUdlcs* 
chain ; the njachlllert being then thrown into gear by thd trf&iry' tueans, the 
chain drugs ilic lexd tfimnglj tho tied hdt. by which its dimcnpcm| na-e 
and its length ilicrcalClh Tho lliollpn of the chain se now TEVEns^ii! eitlA-l^ y 
machinery connected with the power, or lhe chain is ibrown out appear w,t 1 


the power, when the chain can ucunlly bu drown hack hy hand, onil t e row 
plate changEd ; when, hy throwing Into gear again, the work ss renowpu, ^ 
* a Ad w CDiiLLnued unLlt n-Eluced tn fho reijuired ditlicnsiur^ ; a sT^all piece ol 


each end of the pipe being cut off it u fminhed. 

A*vert r nfccmpu^ mode ttf raxtimj lead pipe of xqy k-ngih by a cont™^ 
proper w invented by Mr, John fiigtir, and patented by hrmm lSL>2 r which . 
we umlfjt no* tn mail noticing in ibis place, A KcU&gnEar cut-iron 
COnfcinlllJF the lead, VM placed avrr a amiable 1 ufluiie, to melt and p it ( 

iu-fl fluitF atkitc ; through this TtW^ in A Lifruontal dimtion, will paaaciT a 

* i 1 


LEAD- 


5EJ 

very stout uut-irem cylinder* each cud of winch ear™ to the mimtiv of tin- 
'vessel at 41 short disLnJICti fmm which they were each Cflliierllld to a Pinnd 
reservoir ill' walirr Id keep them coo1. A bole nhoui hulf on inch in dufbieitt 
Wfll Hindis in the upper aide af the cylinder through which tbo liWJr was 
cb^jtod with till’ fluid metal* nod the bolt was then slopped by it phl^ mewed 
,1 own from aboViS The internal diameter of this cylinder was about iUE i uebeo, 
and throughout it/ length of two feet ils surfaco WHS CUE into 0 KT£W thread; 
end into this & solid strfiff plunger worked Iruin one e^trelnltv, which by it; ^ 
rPVolutJ^n gradually forced the metallic fluid through a mould And coir ■fixed* 
nt the end, where tbv pipe was constantly drown off as it modified (by ill* 
cooling influence if on* of die before-incMiniied rEservoIra of water) cut t„j a # 
drun i . loaded with a weight; upon st» axit r whiducoused tbe drum to tutu mflbd 
with just tuhicient force to wind the pipe upon it os it vu formed. 

A diflerent method of casting lead pipe eemlmuouafy, has lately been patented 
m the United Suites of America by a, Mr* Titus* whkh is thus described ill 
the Krtuikl'm JotirmK with refmrmce to tho subjoined cal* which represents a 
vertical action of the eEsuuthd parts of 
the Apparatus. A A Is el hollow c jli ri¬ 
der Cft metal, bored out, W that in 
inner diameter shall lie equal to ill At 
of the pipe® intended to be cask Its 
length, fur a pipe of mcli may be 
about 9 inehea. It hoi U flouch cr a at 
its lower end. This tube gives the 
form to the atiishiv of the tube to be 
COSL B is a plug or core, adapted 10 
the inside uf the pipe, and miide of 
iron ur olihfer Hultame metal; it mmt 
be perfectly Bnooth and iligliliy iftpev- 
ing, being snmllett at top, It bns n 
fiaiieli i 1 ' £ adapted lo the flulieU a o ; 
t\m flimeb is pErfaratcd with, n number 
of hole*, to olluw the tilrid in fit id In pass 
up into the mould. € C is a basin to 
cutllni n water standing up to t Li t i! nlied 
line//. DD is b tube by winch the 
melted metal hi to !w conveyed fioin 
Llxc mdUng-pot F into the mould, A 
-rHtop-COck regulates the (low of the 
metal. The tube U D is furmiihed 
with a flnnch e, by which it is con- 
^iceicd w ith tliomnenld. ITie melting, 
pot may be placed so high up, that the 
pressure of the qdted metal will be 5 giTicp«mE to force the pip# from the mould, 
with a regular motion, as it is cooled by the water; ibis forte being rcgnbUid 
by the quantity admilLcd by the stop-cock. The pipt D ft mnsi descend 
through a tine kept suUicicntly healed tu keep list lead in a fluid slate* and 
hear mLLfct flliO be applied at Its j miction with the mouliL Fnalead of i>ln ruling 

* the mcllhtg-Mt, an arrange muni may be mndrt far milking a nipdianicnl prva- 
sure wpeEi ihTgiirface of the lead, bJld thus to produce the mme cfFecL TIil- 
pipc, as -\\a fcrcptl oif p may he rweivod upnn a ml or drum placed nbnvu tin- 
mould. Under prnpor modification*, which experience alone must EUfrgfcst, the 
pginelph- described 3u this, and Mr, Hague's proems may bu advatltagton^Ly 

* applied to tje nccofciplishment of die ohje^ proposed. # 

lu tfte application of lead pipes ns couduiU fur beer, wine, viuEgnr* otld other 
m ' acLtUjqnar-f,. Eorioos objfojjofia have bean made by many scientific wilcr*, «i tl?e- 
w pruulid that poinonwa tolutious of ihe nietul ore thereby fonued. Use L> cb ti nr 
.if Wr Chemht* Observes in VuL h p. ZZ1 T that wherever Wilier in 
leadfll^aevk « ailnwcl to cumo LJlVO cenlifct with nir + the lead became 
e^’dHted; and ttiULigh ihc watc# Imi neniirfct actluc on the lead Jtwlf, it bii* 
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Mr Jiflin Warner informs ns, that toon after live introduction oTthe ranveihenl 
hydraulic appamiua employed by publicans, called beer engine*, it wos found 
tlml that portion of the beer which filled I he leaden conducing pip« from* the 
ranks in tbn cellar, ami bud remained [here-in during [lie night, cr for svi'rriil 
Hewn during the day, hfld obtained atistj bad taste, and Wte Idghly delete Haul, 

* owing to till' lead ft had dissolved during that time. Tllb alarming discovery 
J1 early «LU#cd#bc abandonment of beer engines. Attempts were im&C to sub¬ 
stitute pipca made vf other metals or alloys, but without success : for leaden 

* jlijfrs still continue to he iiscd^bill with the necessary precaution nil the part -of 

the publican, I>r other trader, to draw off and nvwfr the beer contained Jit [he 
pipn^amounting |o seifrml pints or Ejuatis eveiy mornings and this precaution 
[3 wmclimcfi reaorled to during the dny. 1 

To obviate the disadvantages attending tht Use of lead pipes, the skil] and 
flttratinn of many ingenious men have been eaerriied- Tli-e- first, WE believe, 
wep? limn. John and George Aldcnon, who contrived to put an interior case 
or tin to lead pijjoj: biiL they did uot succeed in making a Erm junction between 
the two concertino pipes, Atderson r fl ineibod was* however, improved upon lay 
Thomas Dobbs, of Birm Ingham, who took out a patent in Ueccmber I £20, for 
the proc«3, which it entitled a M new mode of uniting together or plating tin 
Upon lead,” The patent includes the tinning or plating of ingot* and sbeeta of 
Irad, besides that of pijiC4; the process wilh respect to the latter is thus 
described in the specification 1 “ Final, in order to anile tin with Icad-prpo, or 
to pat, cover, or plate them with tin, J Uthe the pipe hot from Lhe mould in 
which it has been cast, and lay it horiicontalfy upon 11 bed of bnrds* rags, or 
tow, which Luis been previously prepared or fxcmrmTated with turpentine, or 
other resinous substance, a small quantity of melted tin having been nise pre¬ 
viously put on ihe said bed of hurds, rngs n Or tow* prepared or impregnated ;e 
aforesaid with turpentine, or other ittsfom* material, uuill the surface of the 
pipe is completely tinned. I then attach tu the end of □ rod or wire a bunch 
ot hurda, raj^, low, prepared or impregnated as aforesaid with tuJfpeiiline, 
and in. trad Lice it within the pipe, together with a little melted tin, and work the 
bunch Up uud down, in manner of the piston of a pump, until the inside ia 
also tinned. 1 then place or fix the pipe In a larger pair of moulds,, sn as to 
leave a vacancy also between the pipe and the mould; tmd I also introduce 
and iii a small core into ilia centre of the lead pipe, leaving * Vacancy also 
between the pipe and the rare. [ then take melted tin out of a furnace, and with ' 
O ladle J pour the tin down the two vacancies before-mentioned, by which means 

* I hr two bodies are perfectly and sound! v united, and the lead pipe is united or 

plated both inside and outside wilh a thick coating of fin. di this slate it la 
then ready for drawing ot rolling, whichever may be the most conwntv!it- 11 

i- q lint nratssary Lhat the tio should be quite pure to be united to lend by lids 
mode, but it may be alloyed with other metals. The moulds and cure* I uw 
are the £&mc as those generally Employed by had-pipe make es, excepting that 
I prefer them made of rapper or brass, instead v£ Wrought and cast iron/ Tio 
being a much harder aud Ices ductile metal than lend, ^dhsidcrablc difficulty 
was found in drawing them together, W ii* tu get them sound \i every par* 
fmmeot crack* end daw* being disc&cered in tlui tin, whi£h weght riot so 
readily yield as the lead to the forcible extension they underwetrt. -From this 
circumstance, and the greater rigidity of the tin, they could not he made |r> 
sustain the bending to which lead pipe 11 necessarily subjected by Elm plumbeF; 

m £ l*y were out therefore sue-ces&fully Jsrought into use. A bHUlt the tumc peri fid 
ako pipes were drawn of pure tin, and rendered it a price lower thanlhe tin 
coscApipe Cfuld be afforded. » 1 "■ 

There ben^, howetcrj no other known metal which *pftiseises the same 
degfrctfvf fleTtibnily and durability as lead,It Was still deemed a most jnipeTtiml 
fealjjenitum to give a perfect Acting of tio or otherein nocuous, metal *fo l^d 
pi[^, withoutimpairing iheEeiJle or raher valJbbtoproperties uF the lutlnrj cnid 
wit. ji. n a \ 
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iLis ve are hippy to mil! has bccti to [fplipti by a new pmcCS!, vc ry TEfcplJ| 
tiaLetiW by Sir, John Warner, mn-\ lb*? specification of *bieh dcjcflbes 
iIle woes* to be as follows:— A InUi of mdted Lin h prepared ta q Vewel 
of a nutalilo form and si*c, which may vary According to the hl 2 c of the 
pipft*tD be lijjued, for the fdze and shape of way other leaden article to be 
tioBei.) The hcaiof the bath h to be so regulated that the m«tal shall COP tame 
in aftued state, but not nL A hotter temperature than ii nect-^nry furthat purpose, 

Lest the lead when muttfivd shnuld be melted thereby; the beat tnoy be mefr- # 
tamed bj the me of o thermometer, or A pyrometer ; lifcewUe by testing it by olldr 
alloy a of tin and jead na wiU melt At certain given lempereluril, hcl#**n the 
inciting point of tilt for such alloy of tin bb may be used os a sobatituta for tan a 
pure metal,) and that of lead, teles pCffOTff tiad*r 9 tJt? mfl***ce of o bulb cf mm *» 
tin, Thk, she reader will observe, la a very nice point, and can only be prar 
lised by great skill and Attention on tha part of the workmen ; for although tm 
mdu cl about HtJ* and kid al tJ12* of Pahretlheit a thermometer, when 
they come ktgrthev, an alloy La produced at the iiimudftta poinLi w; Hurlacr* in 
cockiuet, whore fumh'dilv h much lower than even [toil of tin i dial _w hen, by 
miamanagenumi, the beat U raised a few degrees too high, a quantity of the 
tfflil m the form of an alloy THUS oil' the pipe into the bath ; and if, on the 
CUmLiai Ji the heat be suBirred to full a few degrees loo low* the tin V not mHi- 
cicntly fluid, and deposits iteetf UlKm the lead -in A thick and uneven rouL, 
When the pines arc to be tinned all over, the external surfaces- Are sprinkled 
with powdered reeii!, am! the &ame material is blown up the pipe* so os to coVeSf 
thei r btfflnol surfaces with it; a mixture of oil and ri^sm Iwiled together i% 
however, preferred 60 the Ifipin alone. Tbe raid niisture is to be Hpread over the 
surfaces at the lend pipes by any convenient means* and when they have been 
bo prepared, they arc to be "parsed through, or immersed in the buili of liitUad 
tm r which should be covered with fat, o-lL nr redo, to prevent the oxidation ol 
the fluid ™*J and to aid in Lite tinning. But when the pipes are Lo lie tinned 
on one fthle only, or partially, those part* which ore not to hi tinned are cword 
with n mixture of lamp-black and fte*, or with any other matter ib&t will pre¬ 
vent the action of the tin Upon the lead; and those pam that are to be tinned 
ore to receive the powdered resin, or the mixture ol oil and resiii, as before 
mentioned- The pipes thus prepared ore then tobe passed ibreugh, or immersed 
in the bath of liquid tin, by wLdch [alMfisa they will be tinned only in the port* 
required. When the pieces of pipe to bo tinned ore of a am ail sixt they may 
be easily mwugrd by hand; but when they are of considerable weight or 
length i a rope and pulley is retorted 1 0 , to draw thbm th rough tii 1 ? buLn of 
* molted tin; the form df the bath is that of n segment uf A cylinder having two 
Hat sides; the chord of ihe segment being the tup or open part of the ve^el. 
where h farms b parallelogram of about sir indies Wide acid t wo feet lung- 
Thw form, it wSlbe pcreeiVL-d, Accommodates the bended fonn of thepip**, to 
dip in at one- end of the Vessel, and carving round th* bottom, to eotP^ ttuL at 
tbe other eod ; the tin thus flowing ill at one extremity of the pipe, and running 
out Lit tbe other Thia prse^i OS WE bate hml nceoscnn to n otic it, givei a per¬ 
fect coaling of tin, and fiU4 crp Any minute Rlfilires or boles that there may be 
in tbe pipe, beild >?J enabling Lbe maim fact tin! r to give the pipo my required 
% tinckue^s of coating, by drawing it any number of times through the bash. 

But mi cXtraftiely nunute quantity of tin th* rerface cfleclually^ and by 

not fmpaktng the flexihiEty of Iliad, Oilapb Ji to every purpose to which both 
kail pipe% rnM tin pipea are uacd, and at the TUOfi tnflmg eust abdVfl that ef 

lead, 

m fc Eire fifth ftf Lesidtn Pipe *. — Some experimeutB upon thi* iniportanE tubjetl 
were jriod^by Mrf iimliiSO T of the W'aler Company ill EdtllhlirgK The metmnl* 

„ of proving w u to ejase QUO eud of a piece of pipe, and then inject water Sato ■ 
m it by moans of a forcilg'^iump attached to the Other end H the fiwrf or 
* beu^f EntJaUred by "a gauge bdunging tu the pump- Whin the writer tni^p tin’ 
injectma-pomp begins to press out this pifn?, linle nr no alteration ipobfcrved |Ji 
igfnr sum A dine. Am ihiPoperatinU prucCedj, however, tlic pipe gradually t‘U- 
tbrotighnUi its> whole length, unftl J at a mudl ptoluberanen ii observed nfttrg # 
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in fum<j wetik part, wluch incrcusc-'i nntil tlie hjIhIiuik af thn pipe, bepiHPiag 
thinner ihmI thinner, is nt hist rent asunder. Ill the first cijientiiL 1 ^ tht pip" 
wap i*f t.u & und a half meh bpre, anti ibfl metal, whir!] TH rPTnarknhty soft 
and duVtJle. whs une-fifth of an inch III thickness.. Thlf sustained :l [k3’#cf 
equivalent to [hilt of a col limn of WAhf thousand feet high. equal I* tWrty 
iUmusphcrca, flf 420 IEhl per square inch of internal surface, without alteration, 
but with EL pressure equal JO twelve thousand frtt of water itsbegafi to swell, Rud 
wkl| fourteen thousand fctfl,. or six hundred pounds on the squoja iucn F it 
I burst When measured lifter the experiment it was ftHJIld lo hate sWfiTled 
Until uf a dialler of 1| inclu The edges of the frftctum were not ragged, 
but smoulii like A knife. In a BCttmd experiment, the pipe Wrti two inches m 
diameter, and one-fifth of AD i«ch in thickness. It sustained a pretretin; eqt «1 
ta that of a coIleiuei of waiter eight hundred feet high-, with hatdfy ttllj ^weltinp, 
hut with uUe thousand feet It hunt; the frafitnre in this was not eg fine as in 
the former instance, the mcUd being much le!*a ductile. 

Rtd f.twrl ami LitMrgc,— We lure dt-scribed, at page 55£ the method of 
rofinpng lead for obtaining the silver which it usually contains, by which process 
there resulta an oxide of lead, called The 13>e nf tins substance for 

makrng oil aad oil painU dry wuner ii Well ttmffU; it remains to lie observed 
In this place, that ii h the material from which red lead is made- The litharge 
li put into pot v And exposed to tlic action of flame in a rw erbemtory furmus 
for ferly-L'Lght hours, during which llnse it U frequently Stirred ; In'rice :L 
acquire* the umngc^red colour termed minLuin, nr red lend. There in otijer 
model of obtaining red lead. In Germany and some other place-, metallic ieOtl 
ll ca Ic tiled oil the hearth of A cupola fumnCC. and. cutnl unity stirred ior rJc it 
hmr%; then left in the furnace Jur ifrletn hour* more, mirringonU; attuterents 
The wiopstcat thus produced I* then ground in a mil], washi tl, dried, aDu pn 
Lain earthen pota^ so AS only to make them about & quarter lull, m wlih i t l£ - J 
arc exposed tu the action of llame, cntidouing tlicm tn a furnace tor furty- 
cigbt hours, by which rime, the colour being hilly dcvek|>ed, tani pints awe taken 
tmt, and their content* passed through sieves to separate any foreign &r gross 
matter. A hundred pound* of metallic lead thin produces qbmit a hundred 
and ten pounds of tM ifad, the increase nrinlog from the AhAOrptuu of 
flaxen. The specific gravity of red load is _ 

Sugar ia Eibloined by dirtdvlfig the HWtal in e&iJC apd p cotieen- 

truii p'lcx the Milutlun, and cryntalliztiig^ ^ . , . . . , 

TWr* Putin* TtUrn p nuw atrnwt nnlirtly d^eJ. may be_ uhcaim-d by 
poring lipntl litharge, ou^tbird ef Its Weight of murtillC aL,d. and, after 
Jctliuw it stand fur twenty-four hours, melting the whiimod litharge, by wbnh 
it becomes yellow OddU'i Citrart kmadu by bufiiug hlharg* m ^negnr, 
tikramale YrUrti -This beautihil Oolnur, which boa bupersefled the u*o t>f 
the last-luenitiCleil pigiumU, ^ obtained by pr^cipitalillg ^ «d # tiun of Lead in 
□cetic acid, by tbfl oiidillell of n solution ef the ttaftfflffto of T»Ml. 

Lead IS rapidly dissolved hy the nitric scid, W«ld«1 rffcls, jmptcgluUfd 
With a nitric elution, made by cHwolving the cuttings of lead ni week mt-ric 
acid, hare been recommended by a* a snliatltute for pur^fira. rn dis- 

dlflldjlK nrtillmx Most of the odds attack lead. Hie fuiuiuiT-LC dots pnt 
unless it W d-incFfitruted and boiling. When lead ^(JJoyru wU i uii t tpia 
weieht of tin, it cease* to Ihi acted upon by vinegur. DlU oxide V* tend 

and became thick auiL conawtent, in whilst atatii they are usep t.^ .^sis h 
cemruta for water wnrk^ tho VcWctn fur painl^ and varieus ol V 1 
Stklpbur dissolves kid in the dry way t hT\$ fruduyfu a briUilnl,and!briP^ 
Coiuiinundl, which is much mate lusthle than lead itself ^ Cil ' , . . 

3 fWisr of the meEols. Gold nnd silrer ■« dksdvwl by iLaE A hebt^red hed 
Plat i mil faruu jl brittle enmpound *Hh l^ad^ mercury amDlgaiiLQtei! w il ^ it, ten 
the iifS^un ^upaiitblr from it by mite Bgilaimm HI tne form at alt im 

pulpaMu black lewder, copper And kid do.mt A Strung h^at; 

ii,i|£lli« union of 11kh met^ftil exlnzuioly slight, fur at ISO pt*Wr hcat^tetw 
*UK V uclting pint uf lead It EJins from the eopgcr, # Iron dec* tw* u ^ 

hpj in tLfct WtedJk state, Tin rniEtei wry rqpdily with lend, ** sb^u 
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GO * leather, * 

in the process of tinning lead pipe* Find abctlx Thu compound of these mcinEs 
being ^ery fusible > it is LEred eu a finldor either separately or both Ngether. The 
miaUtrc id made hi various proportiom : the hc*t solder ia laid h> Ik 1 * tw^*pnrt a 
tin yd one part lead; and the eammon solder, two parta lead ami one twirt 
link * Einmiiih combine* readily with leml, and atforda a metal of a fine clow 
grain, but very brittle, A mixture of fight parts tintiULb, five lead, and three 
tin, inch at a bent hflow that of bailing water. Alltimtifly farms a brittle 
COnipoUEkd with lead 3 see the article Allot 1 . Nickel, cohalq inangms— t, and 
zinc, ihi not unite wills lead by fusion. * 

LEATHER. The skins of imimsls, combined in a variety of ways willr 
astringent and Glffctr mat ben, to adapt ibem to numerous purposes of dtjlityv ( 
nie art of preparing leather is very ancient* find is practised in almost e\ 4 rf 
country of toe world by nearly similar processes, Tkonjedi obtained by this art,. * 
nine, the present km of their destruction by putrefaction; the rendering them 
*&TtfUg> lough, dujaLle, and Empcrvionsto moisture; and in giving them a bright 
and beautiful Appearsncc by uj mg and polishing ; according os ibese uuuliiiea 
may be required, Tla-e preliminary operation in making all kinds of leather* 
ia the frrpArniioft of the fleshy 4I1J other foreign matters adhering to the skin, 
the animal Juicea retained m its pores, and also Iho entielo with its bntiy cover¬ 
ing, excepting in those instances wherein ibe *oul is required to he left on r os 
m the case of sheep-skill tlk£a The skins, after being duly purified, find their 
ieittil-e opened so as lu adapt thciu lo imbibe other matters in solution, are made 
into leather by two difierent processes, ode raUedbruuf^ and the oilier iuwirttf ; 

:mJ both these processesare samHinm votnhined in sheep, goat. Mid d«T tfc ins] 
by tawing firwt md tanning after warck in a alight manner'; Mid i huge pm- 
portion of the tanned hides of the hursc. OJf, and other larpe animals, undergo 
ala operation called eunying, EO render it flexible, And resist water. There arc 
milliy trifling vnriaticilis in the pmcossos adapted by different tanners and 
Ecafli CIHhteMgTH with respect to the same kind W skills/ add each kind is Irealed 
differeddy in lorae respect, either in consequence of its natural peculiarities^ ut 
the appl ltatjou to which it U designed when finished. Onr deEcripEmna will, 
in era for? d apply to the general mode of proceeding ill the principal sorts of 
leather. 

Hie linn skims of cejwu, calves, and other'? uf a similar texture, ate soaked 
I or two or three days in a pit of water to fee I hem from dirt, blood, alkd oilier 
matters tl]at may slightly adhere to them. They arc then taken oiit, and laid 
upon □ horse or bcm\ [which is Usually a &emi-cybndrieaJ piece of timber, of 
the rib of a whale,) whereon they are irrraped and pared. Id free them frmn 
** ap 7 adhering firth* fat, &e. The hides are next humermed in 4 pit containing 
mLlk of lime, wherein th^y pro frequently stirred, ami are altowed to remain 
until the LntJeJtf of tliesfcin U so far destroyed to be easily rubbed or pared off * 
Oolong with the li+ir to which It Is eoEinceted, When tiiL 5 is Ion Eld lo be the 
ease, they are token our., stretched upon the beam, and with a Jorge two-handled 
blunt-edged knife the workmen scrapes nff the lioir. J n Iwuof this liming: 
I™™* ifl tan w planet, the hidrt were formerly piled wet one upon another', 

Atta OOVtred over with spent b^rkp \UT Hitherw[3^ kept warm in what was called 
a imok^houre,) until the cuticle and the hair would readily come off. The 
»h™ptWO lime m^he btlbre-meU Eioncd prooeift nkakES tlie sklTtEii hard and 
thick; to ren^r them supple, and prepare them for rt-ociving Ehi j loll liquor, 
they *Tb thrown 4 ntn O pit coiled like poke, or mjLdtrring-pit, which conlaiths a 
quantity y ^ilresfpnt dung dlfiwd in water: the dung of dogs, pfgeons, fir « 
seaTnwl, ia prEterrtd for this purpose, thuit from eoan and horse -j ihjI bring 
stylEcien tly powerful. Durijig ihe ptKw they are frequently well tiim-d, 

* And taken oui of the pit, pi^-d and par In again, Whfh * 

llli siniis hftVe become perfectly soft, they are taken out of the putm- * 

' Sf nt i ^ rJenrue^ *? n ^ team, when they ara ready fer tnofliug. 
m. m / thick llldip of the oX or boar, hkte lid L-d for the toEighcst solc^eftther, 
linhli 4 in suddrh injkiry as the tbinnrr akins p are frequently tlrlred 
of ihekthair sod otlicr m niter wilhant to the liminir process. Tphey f 

nfdbwd ko feimenlj piled iijUel a n.i mn place, and the puUcikti^ pr«t:-ii 
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ii Oflifit Author, that the cuticle and lioir nuiy be caiilv removed. When 
this b-iL] been dolic, llrfy are rnmserscrl fur several days in sour liquor, Kniuie. 
fp^ni farptfpfttrd barleyj or rye meal? Lhc echl W gfncralcd in the process* cid 
Iweiw to be the tttfvtf agent til softening mid opening the texture of the sWn, 
^sblcd by the continuance of the fermentation, of which ibe ^in p&rtJkei. 
This process, which always precede shat of tanning ls called railing, as it has 
the effect of considerably s welling the ikm. Instead of the foregoing acid, 
^Bomq tanners USe Very dilute sulphuric add, in tho proportion of" about four 
pounds lo a hundred galtuOa of water, 

* The process <*’ tanning is esaentiidly the same In all skins. It consists merely 
, ilk immersing the akin far a suifident length of time Ui on mfuidun ofcutk bark, 
or other vegetable oetringenr, Aid! it is completely with it. [J.mcc 

tbo art of preserving the hides of animals by tbis method is one of the mart 
andelii oijlL universal of all mailltihclun^, ttu apparatus whatever being 
l-erptcri-H to perform it, except a pit or hole fur water* in which tbe tanning 
vegctablo may be put, and the akin thrown in along with iL Almost equal 
simplicity!* oWned W ihu must improved methodilof tainting h tins art mainly 
consisting in judldmuly regulating the strength of tbe tanning infusion, and in 
the manipLLl.Ltiuij of stirring the hides In such a manner, that all that arc in n 
pit may bo equally impregnated. 

Tli* substance used lcl thil country ii chieflv oak bark, whi^b b ground into 
n coarse powder, and is thrown intfp pits with water, by which an infusion uf 
the tat i p and other soluble piirL*, h made, which is iochnitully flailed ooXc. 
The hides* (previously prepared in one or other of the ways before meiitiim id.) 
are first put hitu- small pits, with a very weak where they are allowed 
la macerate fur Some Weeks, with frequently stirring, dir handling, a# it i-i 
termed. As ill* pn>d!*4 of limning proceed a, tbe strength of tbo different 
uoaes a gradually iwcrweil, after wntchr the half-tanned hides, (if of the 
thick kind, intended for sole [ember, and which require very complete tuning,) 
nr* put into huger pits, with alternate layers of ground bark. In substance, 
till the pit is tLiiod, over which □ beading of bark hi alsiy laid, and dm 
interstices filled up vriih a weak mZv ri? die brim. The hide- stre by this 
QmHigrliirtit supplied with n quantity of fresh tan in jin.ijuirSiui] els they absorb 
the tan, pravEmuly dihedral m the wafer. By this mode of in fining the 
ihickest louthtr takes fifteen months before it is thoroughly fanned throughout; 
which is ascertained by cutting n piece olf the edge of the hide* when it should 
appear uniformly throughout its thickness of a urn meg-brow n colour, and any 
portion that is jjot tanned will exhibit a whitish ur pal^uluured streak in the- 
middle. 

M. Seguln, a French chemist, innstkikil the process of tanning with great 
' assiduity, and came to the conclusion tmtf by CGfiileojing the farming principle 
bo as to accelerate its action, Imlkt ulight be tuiimd In n Ip** Bomber of duya 
than it usually takes of months. To effect this T his process is iimplc. He pours 
water Upon the powdered tan, contained ia nn apparatus nearly similar Us that 
made llsc of in. saltpetre works. This water, by going through ibc ton, Ujki-g 
bum it a portion of ifcfl UUklltFig principle, nod by successive hllraUoha dissolves 
ev*r>- time nu additional quantity of it, till at ioit the bark rather tends to 
deprive Jl of some than to give up nmre. Regain atierfcSiTd in bringing these 
solution* fo fruch ft degree of itnmgth that be could, aecirnJing to own s^tete- 
ment. completely tan a calfskin in twcntyfuur hours, aud the abxmgiwt c*-bldc 
in acrcn or eight days. ITacse solution j con tailing a greater qiftuufty of fhti 
tanning principle, import (it is sitid) 11« the skin as much of J[ □« if eon absorb^ 
so that it Can then cosily Uttiio a complete .saluration of the principle, -and pro- 
•difte leather of & quality much lupiri^r to that uf most country f ar 

* their leather. 

When It patent for SegiiiiTs method WM taken but in ibid country, Mr 
Nicholson stated-, that from Lisforoiotion acquired from ih# iruuiuhietasrcrs. he 
£onif& that they had previously been ^sufficiently acqoaintnd with the poWiTis uf 
■1 C r *tunning inflliioEI-fi, ind thffl u bad cvcti been pri[>oged tu employ {ntua 40 

Htrfu abridge the ptocesS, huL the Scatlfrr thus |lrodu^td wui bv no nifdni fqtial 
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ta that proJnced hi the old way- The advantage of the slow ami gradual pr»- 
-rnttfiratobe* that the wllule substance of tlie atiii ta penot rated and equally 
pLwjB j v ||g]f in the mutt rapid method tin; external must k mov acEfcii tin, 
arid til* texture probably more unequal. Et appears idm from Sir it/Davy d 
PXp«iin[?m* combine with a Iet^fT quantity -nf the ritrikcrive mailer eon- 
tiiiyrd ill the astringent infiaainn ; anil twice, taw. the Advantage of tire hnmure 
A i^bfi in the wunfc fiqiwrx, as tbesC contain more uf thUthnn lb* s trollg 111 fnrions. 

It mint be eon iritei, however, that for any thing theory can digram* the com¬ 
mon sracen appeiif* to be tumeeMuity pnjlrtc.tad* and wme ndvantogc might * 
urobaMl be derived from adopting some uf the irmnipul.. lions of Segum.^ 

To accelerate (ha proof tanning, warm infusion* eff the tanning lupWfc p 
miUai of cold, have been employed* and we ant informed With sumc dig** of 
mioraai. With the same ohjrtt in view* it baa like wine been attempted to mate 
tealhcr hy/orTfoy the tunning liquor into the pores of the fiktn by mechanical 
pressure- 'Hie first of these attempts was misdo by Mr, Francis Gibbon Salis¬ 
bury, of Walsall, in Staffordshire, who toot out a patent For UipWf»s wl#l, 
which he thus describes In Ida ipcdficnduii: — u My invention eongists tn the 
introduction of the L1X1 liquor, by means of mechanical force, into the pH?nc^i or 
nubstaue*- of the tklu or fud* + whfch I effect in the following manner:—The 
thin or bide being cleansed, and nib*rwise prepared in the Usual wfiys fur the 
act ton of the tin liquor. Iw to be corefidEy m a mined, alul ISV holes that may be 
round are to be aewed, or ■ulherwHE secured, by mcnti* width arc well known, 
au aa to prevent the liquor from running through * after which it es in a proper 
State to be exposed la the action of th* tan liquor, in conjunction with mecha¬ 
nical prteMUTs, which l effect in the following mminer. I provide three frame* 
of liinilrtT shape*, mode of wi»nI, copper* or any other snitubtu maierinJ (I may 
mention that the ii-ie of iruti for this purpose, utiles coxered wLeIi a coating of 
paint, should be avoided* as its effecla would he tfl blacken the akin or hide), 
and flunlabed at the sides with mn or Lasl|sw p For the reception of iww-hnlt* 

I he object being, by means of the outer frames, to presg two skins or bides, one 
11-11 each side, against the middle frame, and through au nnerture In this middlo 
frame to ui trounce the ton liquor under pressure into the space thuR formed 
between the two hid** the effect of which will be to produce 0 con tinned filing 
lien or percolation uf the IFmiOT ; and in coTWcqneuca of which, the tanning 
protest rapidly take* place. Thl middle frame diners from tbc others in having 
two pipes let into ii ml the lop fc and a cwk let into it at the bottom, One of the 
exterior frame* being laid tint tldiWU. with its. inner surface uppermost, a skin of 
hide iirmaualv prentttwd u aforesaid* is laid or stretched over it: tlrtr middle 
frame ig then laid on. taking core that the edges of the akin or hide lUL he 
every where piped or nipped between the two frames ; a Mimnd akin »r hide, 
mtmnd aa of.repaid, is then to be hud on the middle frame; and lastly, the 
other exterior fife me is to be laid ou, care being token that the edrea of the 
ntin of hide shall he every where griped or lltpped between the middle 
fmme and thx last exterior franit 'I3ic frames Uid skills Hie then IO be secured 
by riiEana of ktcw bolls, m to ring into screwed bide* in ibe ean or loop* The 
frames are ffton to he rniged upright, [ p DC of the pipes u to be secured to A pipe 
cOhlimtnkatLng with a cistom ointniiiirlg ton liquor; thfc ntlierpEps is tn lwa lefl 
open for Ebe air + and the rock at the twltum is to be dowi The cork 

of the pipe ^mmujikaimg with the risiem being apeneii. the liquor cimtxined 
in m ciitonTwtl fliiw down, and will occupy the npftCfr between the two skim 
or hid£&.4ri%ii£ am the air. When the liquor hew HJCll intn the ™ for 
eacopL of the air, showing that the apace u dlled, its cede Is to be cltraed ; upon 
Which the Wffl liquor between the skins nr hide* being subjected to hvdmtotic 
proi>nre T L*' mcoctf nf diL'communicalLorLwidi Lbv ciBtarn (and which ina 
prodiincreased and Varied by methods well known), will be forced through 
[Jus Ewra'ur Eidatande #f |bc ikini or hidsrtp Olid Will appear in iWurro ofi dvw, 
or amoll drop* on 4mr outward surface. Thn timerequired For ecmpkiingthe 
tujffing will vary according to the density of the skina or hide* the i0 

the tuff ljquor p tbe amoiwit or the hydrewtatk \^‘ isure* and other ctrcumxtqficcfi 
l^heii llm dim qr tililts air fu&ld to ha toiuicd. llacjr are ls> he removed fq^iii 
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lh.fi Inane*, mid their outer tilgfrs r M far aa tln'y were squeezed tr nipped 
bfilwttik the fmna« p roust be pared off; the atius or hides are then to be dncd ? 
mid nftfMjqd for mortct m the iwusd manner. It is curt my intentimiMo iifc 
wider tfiia patient, ilic exclusive use of ihe fruitiw, screw bo]ta> pio«, or^j- 
article of apparatus herein mentioned ? or the U*e of any pmtticuUr kind ofhin 
liflunri or any mode or proems of preparing and of finishing the inn orbidBs, 
save and oRcept the application of the MMhijWS or engines her*in dcscnbeJor 
BHFt furth, or any imitation of thcfll, for the purpose of CJwriog th* ten liquor or 
"liquor* to pnay by filtimtidil, or peroplatino, through ftkiiui or hides. TJil- appa- 
Micu herein d^ribed for riveting this ptirjnte ii suck as I hawe employed 
with EUCM**«1 d Ctmrider. upon 4c whulv, tu be beat; hi* particular local 
* Eiluftumil, or other dnaim*t*ice* may reader it expedient tu change thr 
shape of the frame*, nr their vertical i»»tdnns r fur soJuc oilier; or to enclose 
hciweru the middle frames mid cither »i the exterior ODW* two or mere skim 
or hides* instead of the single Hie, as a Bore mentioned, F*g~ J is a front new, 
aud Fit*. - is a fide view. The Him* letters of reference indicate the wme pans 
in each figure; ** tf i* ollt of the exterior frames ;iS h is the Ollier exterior 
frame ; r c arc two Iridci* secured between the exterior frames ftlld the middle 
frame, by meiUil of the screw Emit*: dh ihr cUtem ooaUiuieg tile tun liqinc; 
r tH the pipe through which the tan liquor despondsfrom the cistern into the 
Apse* nr cavity between the tiro hidca p ami which will vary iu Icuglli according 




of hydrostatic procure intended to ke&rtn ; / is the exit pipy, 
the air escapes when die liquor is running down through the 
i n ™k for the purj^e of discharging from between the skins:* 
after Mr- Spilshury imndM hie ipwifica^uc, another per*m took 
for a slight devuLuan in *c nppd*mts> hut un like tame principle 


9 





















64 


LEATHER 


fc 


or Mr, SpiUfflrry Neither of Qkh gentlemen, however, Bcrarding to our 
information, Have ai yet fliiceeeded in bringing tilth plan# into practical 
aprtfitfon, awing, Wu understand,. tn the curimu cirOimUurnre T that |hc pjessur* 
1m a tendency to drive the gelatin out of the skill, and to convert k into a 
Vtw hard ami infle*ib!e material, 1I0L At alt applicable to the ordinary use* of 
btw. 

£o 1827, Meunra- Kuo win and Bueiburv obtained u patent for Improvement* 
in tanning, having A eitiiikr object in view, and, as it appears tr> with an 
bUtangCuieni better CftklllRtfd to succeed. This akin* were to be suspended* 
vertically in a Large airtight vat, which, na well ttfl the skins, ^oe to bo com¬ 
pletely exhaust of ftlr. peviom to saturating them with the Eon liquor T widen 
the skins will, in cwiP4|uenct t mans readily imbibe- A largo Aperture, or Ifcfln- * 
b£ilo r is rnnde in the Eon of die vat, for ft workman. to descend nod hang up the 
akimiv, which are stretched from slide to iid& upon hooka, nt n tegular dlstiim* 1 
apartj and kept in vertical and parallel positions by leaden weights, at their 
lower edges, 'ftiis being titiue, & timk infusion of tan is admitted, until it 
cor era the hides ; die workman then closes the tnnttdmltf by the cnver T which 
la tendered air-tighE by n proper packing Lilian its rebated edges; the air in ndt 
exhausted by the” air* pump ft* for m may he dee tried necessary ; in lUh Hate 
the Teasel is to remain for a day or two, when die air may be rc^fldmi(ted by a 
stop-cock, am! tile liquor pumpd out through I pip fll the bottom of (he 
vesseL The 1 itdos are then to remain to drain, and in contact with die air for 
n few hemn, after which a second inftufon of tan, stronger than that first used, 
is let in tn cover the hsdet, and ihe process repealed ai often n& may be found 
nrcfiU^iry to completely fan the bides t increasing the strength nF tbe liquors at 
fvsry iUEGCMLV0 operation. 

Out transatlantic brethren are not behind us in attempts to improve [lie old 
system of binning. In the Journal of tbe Franiiim huiitute t we find the fol¬ 
lowing specification of an American pal cut, granted to Osmond Cogs Well, in 
1631,, which seemi to be weD deserving of the attention of the Erithh tanner:— 

< 4 The Liipriivfluent cuosjaLs in ipplvinga solution itf oak or other hark to hides 
or nkins, in such manner, as fell ill wIll-II the gllltinoufl particles of the bide bnVC 
abwrhed and become mixed with the tanning or Mlringrni principle, the oilier 
part of the solution (viz. the water) may pass oil] and leave the hide free to 
receive mure of the Eululion, and so on till Ll is tanned. Thu object il In 
expedite the process of tannings and, consequently, to diminish the am mint of 
capital necessary to be cm pioveil in the huilbML “ITic apparatus , and m&d* 
applicttfivit. ii M follow!: Mate a frame of timber, of a square form ■ the width 
to be mode as great as tbe width of dm Lidos, parts of hides, ox skins, that are 
to he tanned ' r the height and length to HJll convenience- Near the bottom, or 
ground of oaid frame, a Hgbt flour u to ho formed of the length and breadth 
of the frame; ^ aid floor to inch n e to one &tde, so cm to cany off the liquor 
nfW i t bos passed through (ho hide j the sidrt and ends to be raised from two 
fa four inches above the floor, by fastening strips of plank on the huBa of the 
frame; this will appear like a box,—gay four foot wide T two inches high on one 
■Ido, and four on the other, and twenty feet Jong t (these boxes may he fixed 
one above another, about twelve inches opart, in tbe top of tbe frame ■) said 
baits la be filled with wwriwif, or any other soft jwroua substance that will 
not prevent the suliuinn fmm running through thehicta h and h at the flame lime, 
absorb and Anj ft off after it has passed thrmigh, fin thij flurface (of imc't/ixrf ) 
lh^ Tiiden tfldei^ or skins, (after having been prepared in ihc usual made for 
tnnm:ng r %xAqit llmL the flesh h m hi taken on clean,] arc to be smoothly 
spread out, and K in order to kw=p on them a Bufficicnl quantity of the 
idofofl, moke isckfl uf coarse collon or other cloth, an inch or morc^u m 
diameter; * fill them with the Same tlLiiHrial that the boves are Ailed with, 
and place them around under the edges of the hides, which will 4 raise 
■su'd edge* equal to the*dinmeter of the sacks, Aforr this done, puur on 
tho^iidf# aa mueh*af the solution an the hollow surface which they *l"'-n 
present win hold, and cnoHuue to fill thriPJf ai it runs off through tli* 
ppm of the hide for <fhP ipay pf fro|n three to fifteen days (the tiule^rn 
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propcrEiun to the thickness -of the Isltk or akEn) r in which time they Kill be 
tinned, except the extreme parts or r S^ri, which eannut be brought « fully 
«udi* rtn?,prnMSH as the nltior parts of ill's hides; and in order Co Jm 

fhr f’j ft ia necessary In lay them eu vats after Ifi^ comuuin mode, for tjjrea 
nr four mth*/’ ’ * # 

lu 1 S 3 U Mr, William Drake, wf BednuDHcr, neat Bristol spedJjed n jh^ilL 
lt for on improvement In tanning bi<(« and duni," tho novelty of which c 0 tt*isE 4 
Id applying tha tiinnin^ liquor on ono aid*! oalj of the ,kiii r r md pausing i t In roie 
fc through ibu skin ta tlie oLber Fide* whence l.ti d aqueous pur I Ton of iJu la liquor is 
.nhstr.icM by#? i fl/ini j [7fw.- .‘ v rlis- nttfk* of which prorc;- era. staled t u !?■-. that 
Lh^ skim are more thoroughly and uniformly Intnl^ mu\ tlfHt rFjc operation id 
completed with fM liquor in #eti tluys filaLcad uf ion months. The Hjirc ideation 
idftiea tint the skins tin- to undergo trie usual prtmity pn»xn of liming; dwy are 
then tu be bfflCTBd and well in ft vessel containing tmckivtird in weak 

luhitku of tan) until thoroughly autumted. wbkh reinruv-i ^Sec llto* and pre¬ 
pares llii? Hi fur a stronger impregnation, Tiina prepared* the ikltLi {4kjWptirig 
ALieh as ore in ten ded Tit hnltv and middlings) are to be rounded i then two of 
them are it* lie laid linns lo face, ami be carefully rawn Ion-ether with waved 
thread at there edge*, w us to farm a kind tlf bag impervious at the junction, 
living a small rvpeimignt the shoulder for ifie insertion of the neck ofsfEmnrl 
■btp« vessel; bnt the patentee observes, it would be better To ec* 1 helveei) ftie 
■Jtil'iH a OuEbir adapted to receive lha end of die funnel- A* Iwg* 50 hinned 
would bulge bLU wIllo hik'd, they are lo bu confined between two gridiron- 
llfco frames of parallel bars, adapted to eompresE the bag in such a man nc r as lo 
produce intern flJfy a Vertical stratum lif liquid of abciEil an inch Eu ihlckftfsa 
between the two'skins; and hi the skins are thickest toffnrdf their middles, 
th» variation is compensated for by cutting away a portion of the vertical 
wwjifei] ban from a" straight into a hollow curved lino. The skins arc suspended 
by Eoopf In the bogs* which traverse the upper horizontal bare of iho fram^i. 
nod the turn fruujca nrc duly drawn lOgetlier V four IOTW LkjIei jossing Through 
the extremities of the Eop arid InjIIiuu bars- The fun nid being inserted iuEothr 
sipeMUre- between the siting it U charged with strong tan liquor sufficient So 
distend the bng F and have n Fiirplus quantity to illpply tho htii by evaporation 
aRcr l h l- moisture has penetrated lo tbe uutside of the bags - 11 lEnhQ gutter at 
the baltom of out! Iwtwcen the frames rrCsrivet wlauEOveJr Esquora may drop from 
the skins* and cuEtihLCta it mto ft Vc^--<tl r by which it h Rturtlcd whenever necce- 
sary into tbe funnel rwtvoir above. To prfv^ni tbe comprtcdun -of the ver¬ 
tical bars from forming permancHt indtafrtioni and rid™ in the skiiLs, iElo 
panmiE-o directs that die bfigi be oecasionnlly shifted a little lafi 1 rally. 

Tu ffiEjlitaU j the rvapnraitoiu and consefjuently the shvorjitlcin ^ frcib w]n- 
liolifl of tan, the i^enULOUji are recommended Eo he conducled in ehiLutbers 
ntliKcFnlly wanneil, and tilt 1 liquor which quips through tlie sks.t, ami is received 
JlltO the gutters, is directed tu be conducted into vessels acting tJie part uf rEfri- 
peiAlorics. in order that *WJ liquor may ^ilwftyA be mpplied tu the skirt*; (but 
how thti liquor li tube preserved Cold m ft W firm cbaink-r, the anceihrfltlon 
dees not exjitsfalU When the skins are sufficiently tanned, ft stitch or LVFO of 
tbD sewing qt the bolfiita of the bag ii o])ened, and die liquor is reefived iulu, 
and earned ofi‘ hy F the gulU-r underneath , ' ■ 

Tile I'liuju to invention in this patent canshLi In the mode ofeEcekralluglEie 
pcnetrrtttuji of the Linaeng liquor hy Exposing the outer sides of the skhii to 
rvapumlimu The pE-occaa seama lo bo well cdlcuiated to ccDim^ur^lime, but 
there Is ono dcfwi Id the arrangLment for which We would Jttggptl 11 remedy. 
Hie skin 1 being Io]j Vertically F the pressure ef the column of liquid will Crmse 
4 much mare rapid ab a ;>rptinn uf ibe Ma iri Mifli lower tbanUII the iipj^r part ri-t" 
the skins j and if m Injury he nBtlincd by the lower, by contlnuinw thr p™- 
eessi B until t^E upper h fully utumted with m\ T thcrrvWi ^ ±hu Imt, ft lo^ pf 
time. It is also probohlii that tbs liquor ii xtrnnqis; at tlicb bottom ilis-h 4t iha 
ki> ofjtbE hag. Fram both these causes* therefuru, Wc should not evpvttlhil 
»lhrj Jooiher produced wdllIlI bc^inlfurin in lli qualityTo obvuile Lhes^tlc fpcla* 
iU‘%rcnEiimend thepoteutoe EussispeJyl his frrgiCi tuidWay upon rerolvtilg aiHi 
' vot, 1 j„ i . | 
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nud to fix ftt each end of lit* bug a clunking Teasel with as top-rock, or 
saraam&er simple contrivMM to answer the Wine puipf** * “c begs nu? UtcM 
bf ravened ill pleasure, swinging lliein round upon ibiir nSM into n»y “faired 
tiosniun, <««1 the lateral shifting between the bate will take place of Itself If 
tlu-rc if etc ontv unc charging vessel with a stop-cock to H- it would snffice; as 
l>V Jiiminc tlicframo hall-wny round it would scree for a diwhargmg aperture, 

' <I r . Jiie(tueinart,*i)f Leicester Square, London, recently introduced, under a 
natent right, a process of tanning, which is stated to be especially applicable to 
tlx- skins of HIiall animals, such a* hare. 1 , rabbits, cats, and Ben-rat*. Upon • 
reading tbf specification , however, we did nut find an V tiling essentially different. 
From that which if weU known, and in tine, except that he adds a small quen- 
ti tv I if orpiment to the otbe r ingredient* employe^ tli tsnn itig i o or 6 ounces arc 
mentioned aa a proper quantity for a hundred of the small skins, He com¬ 
mences the process bv senior jag the hair from the »hms; hrst taking off the 
long hair and afterward* the short; anil to facilitate this operation, he steeps 
tbe^skins in water shghllv acidulated, (using Bttlphuric acid, in very small qinm- 
tilirO or in the milk of lime; and in cither of these the skins are suffered to 
remain till the mnltcr which fisr» the holr to the hide h decomposed. After 
the hair has her n removed, the skins art to hr again .teeped in Vila cotltoin- 
inn- a very small proportion of sulphuric acid, ill order to raise or thicken them, 
■rite tanning is effected by Steeping the skins in an infusion uf hark, With tbo 
of a- rintimmf t |Le niampuS nE i-QEiiS being Inc aamc AA JJ practirea in 


udijliintt of the ijr|iUnPist 

" 8 ? the numerous suhahroees employed in twining, link hurt is the chief in 
tills country, not merely on account of its suitable properties, but from its com¬ 
paratively low uric*, and the facility with wltieb it may be ob tamed almo« every 
where. *In Russia, where the best of leather is lnadr, the bark of the hlack 
willow is 1 1referred, atid nest to that, liio birch hark. Chtwut hark is now 
mudi edleemed Tor like purpose, A turn*? ftt Bern-cartle* on iht Mu sc lit, boa 
lately the royitle with grefti *dvw«t*g*T sni m«nc d that by l he use 

nf it as a aiLbftiUlte for ualt bark, better lather is Itlidc by it in BUttil l^a time ; 
a commisKOIl appointed ftt lYeVes, for the ciflWir.ntion of lather bo tanned, 
reparlcd tliflt llicy ilCTer before any article eqti*l to It m quality. Ttn? 
'Sktoril JaJuxtnet has recently staled, (hat at Narbanne. tint Hiflnr uf gr»pM r 
after being diilMed for the aeparatinn of iLn ikahul* had teen found a most 
important ucdHiitut* for oak Lark in tamiiog. After the itim bed been pre¬ 
pared ill Lhr umml way, they were placed m the pits COiktaining tlu «wrc instead 
of bwk ^ the ikim wtre cumpletely Smmed in ham thirty-fire tu furtv fifty*. 
The Blpcdi’il advantages ant, shortening the- prM^ r reducing the cn *t* irT1_ 
*■ prored odour, mid greater strength. Bui of all the aiitetftTiee& of recent antru- 
duetJOn, the eiirtct from tbe nilinoaat LUOWH in commerce by I be t erms Jim 
foiec/t*, aud Jftjjao earth, is Lbt riebEit in tannin matter. This tree grawJi in 
Wlabuudaneo m New StfULh Wiles; where preparaliuils bivebeed made for 

muMng: the extract on n great scale for tbe tanning p ®™* 1 madw 

from it I* of nbeautiPul poluur^ und aH eicellrnt quality. . 

The eipcTimrilt* of Sir Humphrey Davy shnwt* tbftt t lb- 3a nearly 

ecinrJ to 2 [ of salli, to 3 of i.imaeh t to 7 * of ihe bftfl of the Lfli»S» ^dbw, 
oF oak-bark, ll of the Iwk 1^ the Spmsli ellllKmt, 1 ® of elm bark, and -1 of 
4 ranmon 9 ill DM- harl, with mpuct to the Eiumin contained m them. He DIMM, 
tao t that fEathrr slowly LanruAl In weak: infuaion-, of bark, appeari tfl be better 
in qUnlit W being' beth softer and stronger [lion when tanned by strong infusiuns; 
and be luritics this to tllC extractive matter they imbibe. Till* principle, 
therefore, affects the quality nf the material cmpl#yed in tsnmng; and galls, 
ifhicb contain a great deal nf tannin, make a hard leather very liable to crock, 
' from their tffidrnfr of extractive matter. * j, ... 

, 'Hi? preparing and dressing uf lambs, sh«p, dccr.gwt, and otlwr tlun tad**, 
clofflv TEBEmhlea ths nArLkod nBedwiith of lIlEckcr or laJT^^r hwri 1+ * 
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nature of Lla-c commodity. Tills. brand? of lh* Jufliher iiillM ufiieturc- sUppHe* tin* 
hnuidas? jemiod of while and ftyfid tunlluri th.L- (mi called) Spam*h ntnl Moroca> 
lather, of* different edftura ^unlities, il'nJ a great variety of ibm LeHli"r 
difleroni piirpuKs- Of theses the vhk* ieaLber alone is nut tJmne-d fc kui ia psl- 
jihired bv the praceaa: calk'd irr iOfjH g \ hat the Cvlmml leather receives nlwa 1 ^ A 
tOTni fffc which is usI.loily ^fleeted by vsmmhj tudependcritly of illfl qEhcr djjHUtf 
materials. The pwrfett* prapUMHAd of cadi 3 or that IQ ■which th« Ek m*iM 
ikfdnvbly eknntud, iuh! reduced 10 the etute of simple mclnhmne, in whitik 

* it ti called pdl r bt^iaHy tin: aan^p wliirtW for lowing or dyeing. Hit 
jniDdc of perfafiliog these ofwrrtio&J at licrmondioy, adjoining London, is na 
fkltawi :— Lambskins. are drat auakvtl far a rime in water, to ^eibh ifrein froui 

1 th* loose dirt and blood, then upon the beam, (a ladl^cylindcr rfwwd* entered 
v/ le ti *trang leather,) and atraped oti ilia ‘BeaSi side with tile HcmieirCtdsr tiiuul 
knife with two handles, used for this operation; they are then hung up in ennah 
dcm-hle numbers, in a small close room. heated hy Duge*. wkfiTiJ tbsy renaull! lo 
pilrefy for a gictn time, during which a Limit slime Works up*Ln Lhe iUtface of 
the fak'im and the wool ia Ward, so that il readily coirw* t ffwith a slight poll. 
Koch it-in is Then returned tu the beam. She uoul taken oil ntid presort cu t end 
dll Lhe ilime worked flff with the kuifr, and the rough fidget pored away. The 
5 .tin ia timt pat Into a pit fitted with lime water, tttld kept there frotn two hi bjx 
V«U, according La tie naitlt# of the skill; lids process Etas tine effect of slap¬ 
ping She pul refaction of the duns, and renders Lhem thicker and harilcr; after 
whiEh it b enaio worked upon ihft beam, and muck of its substance h pared 
dnwDj and .ill inequalities Ftnuothed witli the ktlift Mgcli akill and judgment 
n r b required in da cso operation? 1 \ on the DEO hand r not to endanger the suhsiHiice 
of the flkin hy the putrefaction, and on the other bond* Lo work out erclj pn-“- 
liele of the eIItul-j the least of which, if retained, wifi prevent the skill from dvnffap 
Well in the iiihsequeHt process, and frtwtl tpking the dye uniformly mid W-filL 
The ikin is again soile-ned and freed from the lime, ky being phmgcd llllo a vat of 
bran and water, and kept there fur some weeb in a slate ofgeJItle fermcnliltinn, 
being occasionally n turned If? the beam. All die tLick^ilig produced by Uw 
lime is thus removed., and the eUd ill ibis highly [junfbd stale. si a thin eite..- 
itblo while membraoie, attml *pett ¥ which U a condition that ad^pla li to any 
Hlh^enuent □penilinj] J uf tawing, or dyciuc. ihalninny 1 ng. 

The'mcLhud c-f bringing ktd and ifottt skEna in Ihc stale g } IMir, ee deafly she 
some U f*T lambs, «i:qit'[!iat the hiniug is UMd before tliL'Iiiif i» UkeocH, lliu 
hair, heioff only employed hy fitetertn, is of liltie vaiur ; but llie bnih ■ woul, 
which Vi mare valuable, vrqlud be injured, bj the limv. Kills skim, being or » 
closer texture than lambs', Inks n long liait in tunning. 

If the ndts are to Ik- ta rtrJ, thev are (Ueh [nit mto a suiMbn of alum arol 
sal!, in warm water, in the proportion of about three pounds ef alum, Blld four 
pounds of rail to every ISO middle sized ifeins, and worked therein bll they 
Lvc absuThod a auilicient quantity. Tliii sgaiu gives the ikTn a remaria We 
de^e of thickness and toughness. The "bins are then tnicn out, washed m 
water, and then 3£am put into a vat of bran ud water; mid ullosrert m ferment 
for u rime, till much of thu alum and sail is get ottf, ami the Wial lliiekeml.g 
preducc.l bv them is fur tire nnrtt part reduced. They are then taken tu ft 
lofty room, with a stove ill the middle, Mil strelehrd on books, and kept there dll 
fully tlrv. The Skins ere thus cnnveited into a tough, UAltile. and quite white 
1 mllicr; lull !c eIfe eIicu] i> fiEiik, and ^ ,l \ 

Kim renaming, thev ir« smp in water, in Etlratit Ll.^. and 

put into a. large pnfl containing ikr ynlka uf heat up wLtliijffa*v Hera 
thfi ikii.B are rroSdtq for a long time, by whi^H UicJT » tmn^y imtibe iLel 
tahotancc of Lhc cffs, ikrtt lh^ Hquor above ihfrti is rciiilereu almusL pctlcaLfj 

* T-v.pSd : afinir whuffl they June hang:#p ia a IftTl tedij, and fiisL-iiiby floating 

wlsk d WATEii iron* Thu rB*cltLuil dmendCi betirceil laniiJiig fend InVi 1 LU^ 1 liiere^ 
forc* it, thJt in [be farmer ca« lhc pelt u mra bin v J wH* loti W olkcr Vogrlaklc 
nuiEitr, and m llie loiter with tlkftt it imkihe* frDm ihc alum and 

inft, lflrtfbahly nliimine. a . . . % 

* jj ho Maraccc leather (sq lfi!«ncd from its hemg Ibwaanu dcjctipiinn Jf aruclo 
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H 3 wa r funur r[y imparted from the kitigdoLEfc of Morocco*) b disliiigujihril inW 
two kintN; one luting made from item" and goals' skins, which kind is by ±ar 
iHemSat durable and beautiful in appeiirance, and often called “rYerf JltfruAio 
ihw other fepin sheep t\lm n which, from being only abtULl OJW-thini the price of 
tho+ttat, Add being artfully made to lliihatc the Other* by the dreeing ond 
finiib* b me&i extonakely used for lunik-binding, ihnes, Covering* lo desk** fni> 
nLLife, and an inLihiLc m fifty af purposes. Tbs 3 nattier h thiia nuob? :■ — The 
skin, cleansed and worked in the way alfrady dc lCfCb ri» w Idken from the lime 
water, and the thickening i hereby oceuiiuned is brought do wo* not by bran 
liquor, m in tawing but by a bftlhof dug* 1 Otpigrons' dtrn^ in wa!er, „ 

where it remains until Eulildrrdly suppled* nnu lielIII the lime if quii* got mat p 
mini it becomes a fterJcctly while ckiii) prlL li ir^lencErd to be dyed red* or • m > 
□ther colour, the uppa&ite etket oF the skin are brought to^eiEiEr and awed up 
rcry tight, forming ua irregular cIem bag, with the groin side of the sliin out- 
wardiL, oa ihia aide oSimE rcceivM the dye; tlaerefore, ii there are any holes m 
the *krn p they nr^ fthu «wo n|> Lhat the dye may not got timide tlm hag find 
dye hoth ddea of the akin, The lempfltftlure of ihe both ikonld not be gutter 
than the hand can bear, when the iicm bags may be thrown \n r which float 
upon the aLtrf&ce, the dyer working them about with a rod unlit they have 
imbibed the dye uniformly. The proper nianagemcuE of thi* prud?ss require! 
much n kill and experience, Home cuhsurs, particularly thU _eomponn 4 requiring 
two of more buth* 1u obtain the required mU:. T'hi: cochineal and UmxiL redi 
are usmdly p J±sed through a walk bo lit of rfolfmo, which bright r m the brilllaUcy 
df the coinur, end gives oil agreeable cdour to the ikini. Alter dyeing, the 
jkins afe ten mil in a lorg* rat eon tanning a warm td Fusion uf anmaeh h wherein 
they nr* kept for anme henrs, until they am OllfVEcitlUly tnimEd. Those skina 
that are intended to be block; Off Crat tinned in sumach, witbolJt any previous 
dyeing. ao the lurnadi (nr tilt edlb BCJlI contniuEd in it) fcclt rti a momimti tfi 
fltrikf u blnek eoluur bv the flddatinn rjf a oulutlon uf iruii, •■ biell ii nibbed over 
I Li cm by 0 Workman W ith a ^tJjf brain. 

The nt!lt nr^iei ore pnlkbing ond gtaitiing; they on? performer! rilher 
by IsojLd or by moebinofy. and ora ICchtiii-olly cal led jiu'uhmg. When per- 
furiiKd by baud, the wartman tokrt 0 nkm anil lays it before him llpoli Oil 
OKrllned Enahogony tablc d the Mgbefrt ddo of which is upon a level With rh« 
trorkEiian i mi ddle r and tbo opposite tide obnot a foot Iowe^ in urdef lb at ibe 
rdght of t]]c body may laiiit in giving effect to the paliihcr; thi* io 4 hall of 
gloEB cut into [nlygoual surfacei, with winch tbo Work in no, lnulding h bctwccti 
bia last®, rubn the Eurface of the xkm uniformly from the higher part of the 
tolile to the lower* the weight af thE upper pari of tins body l«mg thE principal 
force applied: the skin LiEing held by its u verbonglng thr highest ride of 

[be table against which iEee ri lieu pr£4iOB during the work. Thai pnmhing nr 
gloiing uf thr PliffaUC, (which greatly improves the upporanee of tin? orticlc,) 
m bcuip dnCLf, tlK^ graining ii p^ceedsd in. Fdr tlaw imrpssE she iTuikunm 
trsapoiiVs a ball of luird woEid, ujusilEy box or lignum Titn?,. around which, squa- 
to I'Liilly, ore cut a iEriei of cqui-dLsIialif pATflili-d groovei, pfrtlusing thereby an 
flltpinisliilg ItfrilM uf pfujeflil^ purollel ridges ; wish these ridges the workman 
ecorc* tlm skin all over m parsuM linesH. and wliicn (hot La done he shifts the ikin a 
little, h-o B* to croaa the firat lines al a very acute angb? + with b is ridged hyJ I ; which 

^ he ilihis LinifariEkiy Eivti/the skin r ond thin produces aregukrly corrtig^ted HITfoot 

To the applpatiuii of madiincrv \o the operations of polialdo" Mid gnuning t 
thr 7 frnsek|ai uiffienlty to bfl overcome was to make the action necamEnodiito 
ItJUrlf to im Vwylttg thickuras, luirdnena, and XcXEUfc of the skin; for the ueces- 
UftTV quooiiiy oi‘ for ft to groin the firm parts nf the akin, would, if applied, to 
lire-" El Eider parts, LcjUT th-eiil; and unlcsa lliO rmiehine posseted a vary fieorihie^ 

* degree of liasihililyirtlie primiinent parts Winbl get aeverely rubbed ur ateitek^ 
Vrlulo L^is dcproDAed part* wmilil not get touched* or be but slightly aeU’d opoO- 

* Ws ^baiJ ntmejc a dc^crifltiori of tha earlk'st intention i .ibont twenty-five ysnra 

p * jLgb] fur this purpn.Tr-f which boa been in uic cVi'T ^euce^ _ ^ _ 

//^‘CTh'i }*attnf L f ath e r-fi n uAifaij Atuchirtr ,—TllU ee sc ills ally eoTisistft of ft 
stiff cirtftihr fciiniu nr wt*eh S tret m dituactei, r-.A airing bEHriaootally <:« u 
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vertical lads. On. ths under side of the perlfbEHJ of this wheel are fixed, in 
HUl carriages* a. EtrtH of circular paELshera or gtriiiLCraj according ttfttbe 
nature of tlfe Work tu be done; : ilia carriages being provided mth proper H»flira 
rhf adjust! Eig til e position of the rubbers With (JrtMlE exactness, and of readly 
fisj]iir n mi fixing, and (dunging them, according to dminsbjfclHfti. Tbnafi rilb~ 
Emm, in their revolution* pusa directly over a wrics of eight R tftb!Hr circularly 
arranged underneath them^ The upper surface* of the tables are all brought to 
s one true horissantul plane* p&mU el In the plane described by e h e under surface* 
of the rubbers in tllrtt reTolllthrt- Tins skirls to be polished or grained, are 
placed on thes# tables, one era each, IMj I jf they Vert nil perfectly equal in 
P thfeluuff, tewwtiy, and texture, very little more would he required to hmJgg 
ondTa machine work; but a* ftc skins cltEfor in every puasihEc decree in ihnia 
quntflfot, the lilMe a are mounted upon elastic bearings, and arc further «ra- 
ported by a lever to each, M tin? end of which lever is a step or treadle* 
whereon ilia Wtnkinra itand.i, either with both fci:L or with on* Eliot only, L 11 ikt 
be may temper the force according in diemnstatutes, or tin: nature uf the wnrk 
tinder gperaiLDp and when he atop*? Wltlivly ull'the Eever, Lhr table fall* below 
the level of the mnen cif the rubbery m& therefore out of action- When the 
man h an the step, the surface of the table over which the mbbara act, approaches 
within the hundredth part of an inch of the plane described by the luwer sidea 
of ihe rubbers, in that when a eEiEee h interposed, the thmuest parte are operated 
upon, and With a force EL. slight W the workman plexso-s, and the thick and 
tough parla with any greater jirpantre at the direction of the operator. FoV 
aluiising end preserving a very frae p5aae on that part of the table over which 
the polsuher* und graiaers traverse, that port Lon rif it U m^dc «f brass with 
adjusting screws underneath, “Fli-fr extremities of this metallic portion are gra¬ 
dually lo wered a little from the- true plane to pro v rut the rubber* sinking I be 
ikin an I Ivey pa=a tn r&pid succession an to w off their work* A workman, wbft 
stand* brfrre each labEe, spreads the skill upon it, and keeps constantly shifting 
it after each mb it received, till It ho* all been operated all over ul Eke In parallel 
lioeej he then turn* the iklfl II JltUfi alilHWftyn, so tbol the grainers puss over 
tli* prut iaiM lines at an acu te dttgte, oj before men tinned in the bwjii wgfIl, 
The ffliusingand gialatHf of leather may tbttf Iw performed in en equal, if UOtU 
superior mnnner lo dial of bund fiupihina. and at abmil one^tentli tlie eo*L Owing 
to the ground rubber? nat be Eng properly chftmferc-d off towards their edges, and 
to Lhc inrcguliu 1 moremcnti «ftlic tkiu nrer tlie table, by impractiacd operaUsni, 
the skidSfwcrD at first accaiioti ally scored, &bowiug m a diriodvauti^eoi^ manner 
the Euncd limes upon its euriter' THke defects were soon friudliad by ati^EH 
tiuu to the pouitH mentioned, 11 hel the wurk altertvards Executed was upon the 
whole of a euperior doscriptmii j foF It will he rcadPy conceived, that trltli in great 
a radius ns 4 feet (the wlttwl hrhiP S feet iu tUnmetcr), flic CUrrlblMiir foren of die 
lines to dose togelFueT, Mid rrossirig each other, s-u ils to furai nAicktc loEurige- 
iltapcd projcctbrnH, would appear In bs stmight ; ai»d that If a acralcb he mode 
acFuiji a »kan, it would equally mar its beauty, wbfltbrt ]y were in a rtrsttghl or 
n curved line- However, agenlh' mnn of gfTf-at talent ^Mr. Joseph Klhaj ttlbap- 
qucntly conceived eUc hlciL oj' 4 bniiliing machino eIulU would groove the ihm En 
straight Uact; olid It wai mu true tod With great acc urn cv anil benuty of work- 
matLsbjp by Nlr, Alr-xnndier Oalluwmy, who joined ^Ir. L!l * ‘*1 a p^;ut l"F ib 
AVheLbar tbit macbiiie was Ever hruught Eo i^ork to advn ntapo the TriEcr iv not 
blWmcd, or has no tcCoUrCtiuid , but If appeara to him En be *fcf d ebarucicr 
dnervEng of notice in tiiiv phic^ t * ^ , 

FMs r * Jdm Jd m t , — lust,: id -of a great wlieel re valving horllUUtplIy,. li&f fl chert i, 
be employed a liitEu wbrel fubniul SO inches diameter}, which revulrsd vertically m 
jik*a grinilj-tona; on the nuts i Je of which were fixed, In ^iLtuhls giri'iuga*, 

i\w gto^eri aad graiuers, prorided Vritfl! ]irupor adjustm^lit*. TIjc labia ntiwliEcEk 
thp -'.ins were libs wjl^ i hoi Id W «^nicnt nf a dr- (■-. ">tl- sitae t\mv:- us sliai 
demited by the fnbbfow surftici?s of tile gEarers and graiEu^E thus the skins 
wercaing^scd wiUi n'^ht bn« by u vunnlinear niotien, ntidug to their lyW Iw m 
Jwllow curve. Th* spreifientlau n ^thi* inVculioU, Very ..^Ir and fully dcwpl»d p 
Ut giv-Pl 1 En thfl tillrt-E-eistlfe volume n-f if Lg JTr . ^ ' nf-~trfr r ^ccaud Stirit 1 *, lo* 
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which the racier il ref?md fur the details; gii inspection of llifi drawings 
in #bich incline us to think ihe machine may have MM 
^rjf, the finisher incur* great risks from IduW j by ihc revolving lixJa as they 
WCCessivelv defend into the hollow curve wherein lire tkln ii ^berated Upvtl» 
Jfh ha* 10 look down ibis curve to ate Mt work 5 mid as the vie* U 1% very 
Ml favourable an % for examinfltioni he ml^ht hi advertently put Ills bead too netir 
md pet n Fatal blow- If a gourd were [Hit up to prevent fflcll an accident, it 
would be in the way, and obstruct tight in a ilUatloa where mare is wanted* 
T!lb neeertd ty of extraordinarily accurate workmiushijito m^ke ft pelr- 
feet adjuslmcEitjif the concave surface of the table, with the cLmc dcscrkbyil lly 
the revolving tools. A third objection will probably He against the dwelim in * 
which the tuhte h brought into or goer out ofVtbu ; Lt it tnnils to slide in a 
horizontal and tangentM line with the lower aide of the circle described by the 
tools, consequently the lower extremity of the tabic tmw* into action firtt, which 
must subject iiis Important part of the Enoch me to shocks very uofavourable 
to the pn-^rvanlon of a potfbdly tine hearing* W« submit that it would be 
btftrr to make the table more in 0 retliid line 1» fh* centre or tile wheal,, or wt 
the least. In a. tangent to a Very *nud! inner circle. 

Sptinittg Lf Ilidfi and Sirin*!—W e btire already noticed that after a sheep 
lkln F or other raw hide, has been claimed and ptlrifkd from all pxtriukmii 
rnaiter5 P it undergoes B s«npmg and paring «f its inner surface to givE It n 
thinner ormare Uniform substance j b¥th»pn« the subsequent dyeing 
anil tanning lire greatly fziciliEiiErtl. This rcductiuli of thir SEib^tanee Was onto 
entirely, and U atilL partially, executed by mean* of a knife in the hand* of 
workmen* some of whom are sc deXlcrmta a» tti be able at every stroke of the 
knife to lake iiff ft shaving the whole breadth of the beam* Tho utmotL e*£F- 
liiin of ordinary et -11 was, however, rnsullldcNS to prevent tLa frequent recur- 
renct nf unlucky cut*, by which the value of the skin wilj considerably 
leutnad, and the pieces sliced or scraped oir Were only applicable Id- the 
making of due. Rut by the mEroduetaou of UudiUlCEjf to efleet ihllk operation, 
iIlo skin is now divided throughout its entire subitance into two ports of equal 
exteikL one of which » itibfvequEnlly calk verted Into leather, Blld the other into 
parchment; at thr same time the upper or hair side nf the skin is thereby 
made smoother and of ft mure uniform thickness, which enhances it? Tftlue* 
During the list forty years a variety of highly ingenious! machines have been 
coil ■ttucletl fur iIilb curiusis alii! npparcnllv difficult operation.. It ii now about 
twenty‘seven years that we iftW ft beautiful machine for this purpose at 
WOfk in the e-MteiigiTri* mnniirhcil-Liry of dh&Mvi&Vt, IWvingloii, Rear Tieimondscy,. 
th-e peculiar or Essential foktniW of which we shall be able to afford the reader 
an idea of in a few wordi. 

HcTTuytmi Splktifif Mac/iiittr .—In n slant A framing were mounted twq 
bqrijcmUl rolfcre or cylinder*. which wm made lo revolve in opposite dsree- 
lions hv means of pinion* at one of their cfcirtmttici gearing iuio each ollu-t- 
The lower roller wrs solid and liuped catu^utricslly upon its axis; over ihli 
roller the akin in ill wet state waa spreast out across Its breadth, with lb evffu 
lide nest to Ihc roller,, llr^ uneven or Hr*b &ide being uppermost To gii'e an 
uniform pressure to the uneven side of the akin, n specie* of fleuLiLty was con¬ 
ferred SO she up^er roller by compounding it of a series of circular metallic 
fdutea, like^i roll of penny ^ecek, but which wot about hulk an such in fhick- 
pud 'risr^’ LEiche-i til dlumetef; eitch pinte had two holflV one in thf centre,, 
tlirnuii which passed a fired asll, ™JW llkolk the liole, in ord^r that the 
plates msgrtt have ft certain degree nf play ut eccantrleily of motiony the othvf 
hoi# was about JUldwiy between the ecu Ere and the circii mfi=rf>nee t ihrough 
* which a red pftAttd freely, fhc estTEmitiea of which were an fixed to flaflgwt^ 
the^ctremLty of she tuOtff fta M perfonn^i planetary mrjtlon round the ^mimoai 
centre of the plates; and the rod passed through all llm crreular platzs P thay 
Were illl earned rmiTirf WJtll it, while the centre of motion of r-Scli incUTOUd 
p(|i tc* ewmg In tfla ptny given to thorn, were eonstnntty being ch isn^^i uwpro- 
pnitian to the tbickneai of that part of lIic skip pressed agahist S, by tii□ n. >. % 
p SllEi<m of the lower inflexible r^lk-r, As^the'skli enaorgid frotu tlie lute beRvertk 
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like r.fllET^ it came in contact with Lba straight Edge of a very ihorp knife, 60 
which n constant iawLiig-Uk* mothm wiu eomtnmMnied by iIie revolution^rf a 
crank? The circular piatES, which were turned with great truth, were lint 
pressed fait lalEmUy, hut kept black eltu! well oiled, their ddea riji]irj£ freely 
against mac ELflottlrri *0 that e*nb individual plate pressed simply by its nwn 
gravity, *n order that however voried llic thickness of llm nkiu, I tie |]f« r 4L^e 
should be uniJurm oref the whole surface. * 

By this AfTtMlgejncnt it will he observed, that the upper portion of the flkin 
il the uneven ane, and tiiol tllr Sower perlloll it the perfect ilin k Hmoalli, end 
jimfoim In ell i L r parti- At t- curiosity, and to show the- capability of the machine, 
■lifttr-dfai were aUlueEimes iphl into three parts ofcqwnl Ate outride on* 

llbigg applicable to tho prepfiTfl^OD of several Linda of leather the middle to 
llie making of parchment, while that on the fh'bli ride, from ita inequality of 
thickn&SBi and want of iiruanes*. WM only applicable- to the making of glue. 

Stairs Split fitly Machtm .—About the same period of time that we saw the 
nuchfcie St Mesm-a. Rerington's (whichj we should have ?i tided* was said to be 
the invention of Lieut, Farr), (mother mrahine was brought under the notice of 
the Society of Arts, who rewarded lha inventor, Benjamin Stott, of Bmih ojuisey 
Street, with the null l of twenty guineas far tin; cOmiounkftficHl of the same. It 
\t described with eagrarings ill die IwvtUy-fourtb volume of die Sfldct^l 
TV^nr^eiio^Uj of whlub *e subjoin the following brief account: —The skin ia 
wrapped round u cast'Emn barrel, having wooden uids r ever which ihe sides cf 
the skin are riverlapped and made fast by pitis Stuck through them Into lh£ wood. 
Tlif-ro IS ttlMi S longitudinal groove in lb* barrel for die ItiHcrtluU of a looking 
bar with paints that LoEdi dnwn tin? ends af the tkin imdemeatli them. ‘pie 
barrel, with the ikm ao stretched upon It, ii inode hi revolve by the ngettcy ot an 
fltUwlied cord noising over a pulley, and having a weigh; dp priced to the other 
end. The the hared rests upon two iuili-frivIinn rellore, which turn En 

a slip uf brass Used Eo the wooden triune Ilf the machine j olid th* weight ii 
Qllly juit bufRoEent In ovrreomc the friction of these part*, and Id bring up the 
ik\n against the edge of I he knife as It cuts by the traversing mullflEl of a frame 
to which it is screwed- 

/fermV SMiinff Af&ehMt ,—By a reference tu ihe eighteenth volume fflf Ilia 
faprrfvry ofArti y Second ScrWwe find the ffpscrikltlun of an English patent 
granted to Mr. Joseph Warren Revere, an American, ,+ fur a new and Improved 
method of spEttmg hide* anil shaving leothcr H " dated JSlO, in which the 

E oiEntce dedares his tnetlitid to “consist in the uu? of a filed or ttaimnary 
nife p and in » placing and confining It n* to meet the hide or leather before It 
creiipt* from the action of the forcing cylinders; and eIeo iu thtf construction of, 
,md the manner In which, n powerful IlClEou Es nhuincd from llL&fnrebg ej-Hn- 
dera, whereby the hide ar leather, mb posses through, has not loom to deviate, 
hut muKt necessarily he fumed and proceed right on Ward (0 lie knife 1 , and 
undergo the splitting tad having intended. By Aim rnwhE fle the bides or 
Iraslu.-t are split or divided intn any tbickne^ required, nnd willk gieut rip*' 
aitkm I end wlicn divided 'or split,'are left with smooth Biirikccfr, nnd free from 
any marks of the knife." Thai far sailll Ule- record flf the pa4ant«; hut 
whether the mptaon nf the Vriiife can Ih> dUpaniH'd with s and ^ct produce good 
wmk r h a point iho t may stiU he qucBtE^ncd. t can^concciVif the |iufiiibLtity 
of its nnswEridg E4 iplit n Bkin p were it of uMfirrm thic&( ; but it ts uth PT- 
ift jst p and the patentee has inode HO provliioa Iri his nittebine to accommodate 
that cirnim&tajice. He hdft A feeding roller oil ol'Ct with pattlE-^, wMth ^°U- 
duct* the akin between a parr of jjyWWf rollcm, "grooved or fiwteuTqngitu* 
dinelfy upon the luriacc of hotb of them and it is these that are said to foree E he 
skin so that It cannot dcvtal^ from passing on each ride of the edgo of l ie knife* 
IfLit it ircmfl t» ns evident that a ehrfp »kin p varvmg a* it diXt tn lts i thicknc?B l 
must he absolutely cfUshtd III lu thick parts before the tliitl parti can hc’ccm- 
prEssed finmonoUgh to he cut by a me re uLLili, fipeciflilwat shat diitaner that a 
knife edge ran approach a jSultd id ter; and as the pr rfttiTc Olttt be mieauil wheM 
thiAliriacea of the ririn arc not |uir4llel and Am roll via are, tl f«mi to Mow But 
thejkin would he cut inEo ridg* In the direction of like motion of th* ittn. 
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We almll finish i>lir Account of this curium branch of Atl hv tllii riescriptjnn 
isf j* navel ulid Trendy patented invention for the purpose,'which fan «**> 
g ppkhfr tl ta in by that eminent Jrtftgnjn^ Mr. C. Dst^ of iMirflavaTs Inn, 


I^ndon. 

©ujfiui-T/'j Pru'^jj! JflfcJj* iV/M^ —Mr, Davy states tkt it has neon 

Fi^.iii ij LbjLL ilia pafill'kl sides of n cylinder are not nitupted for the smooth eJrtefi- 
iian of a kfcin upon them; nlld that the cmiheqnencf nf com pressing it between 
Hiiah Airfares is to Farm tittle wrinklt?,, which the straight knife cuts through, 
and thereby produces hale*. To uhvFiile lids defect, and also that of the ridge* * 
prndikuiril iij the rdrfprncsitmg *C?dnil of the Luii • a. variety M machines line 
heL-n prpjecEci \r which the cutters partook uf 0 r> i? nirhlicm ; blit lllf 
median \Li I tliilriilciei aiidmlilig tile iLppFliJ.ith*j af she principle hitYr M to 
ibeir cibaiidtinmEJit. Mr DiUcbuTj’ ho?. Insurer, by a tidjuI position ef the 
cufleri, anil 4 Prcullttr Form of the hud nrer which the akin k laid, nvematna 
ah ituri* ihEiciJlM*, and tin- Mm nr-’ Util hy utLei continuum smooth slicC_nrcr 
the wbirio ptilffhcftr The manhtike P ns shown in the Eufajuin-cd un grating*, Ju/3. I 



ncul ^Funnily coimH of a gran TfSftteal whfttd A, 17 fret in diameter, com- 
V^i-'ri of wood, ntreiigth?iiFii by iron firm* ; il:c title of which turns; in plwmfigr 
moe^* r Eijfen fi EtA m|t framing I I- Oil *be periphery of this wheel arc fisc-d 
twenly-avt thin pklM of «»*■], gronnd to a fine e<fgc\ and so cComely fitted an 
tfl Form a cample t u ciftufiir kuifr, projecting a shot! distance livrUimlnffg I'mm 
ibo sijI-i* of ibe wT'ti. Tin-’ akin rn hu fclilit r n - sew m-er tbo drum ^ ^idi 

insTe-ad of bring' straight sided lanfritudinalh mu a curved cfinCHf'Bf rri th% 
Bame T’iilIili*. as the niPrp dr^cribiMl hv the Trvnlring knivr-s, or cotiClfUEU 
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by tic patentee the gnemor* and 

Ihown in tbefiAimuig figure ( 3 ) p an 

a larger Beale. The ends elide m 
giuHes in tip upright post* the 
framing, to which it may be adjusted 
and fiiad; and it U provided at K 
with a lever and chain for ruKng 01 
lowering it from lb |?saitEan, oj may 
be required. The skin &a it Is Split 
posses through the opening H, find 
thence on In I he roller G, whereon it 
is wound. Sfotion is given to the 
machine by a band passing round 
the pulley B, which actuates the pul¬ 
ley C on "the same axa - t and ibis, hy 
means of an endless band, lams the 
policy l>; Oil the axis of the latter 
Efl ejh end] ess screw kf, which turn a 
the wheel L on the axis of the 
drum; thug nurtiuti L* Cuimnunicflted 
to (he whole, Tn splitting uuiall 
sScina, several drums, such os that 
described* are arranged under the 
lower side of the groat cutting wheel 


Tlie patentee also employ! MMiicmaJly 


A M govern or " of a different kind, to compensate any i JtrgnEflri tj that 
there may he in the surface of thu drum ; it canai*ts p as ehuwn in the annexed 
figure (4), of a series of pi CM* of metal Ijangtflg kwlj OU a har p K ihni they 
may p limply hy their gravity, press with a uniform forte Upon en irregular 
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Curryiwy ZeofArV.—This operation, which usually farms quit* A distinct 
husine^a, courts in a peculiar mode of drewin^ or preparing leather for boob, 
sh^s, harness, and a variety of other things. The dressing of a calf o-klt\ for 
tluo upjkor-lfiAthtrs of ihdes t frill give a general idea of the process, T^e nflai 
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parti, Biroh na the head* tail, and shankn. being tml taken ofl; (which is culled 
rounding the ikifljj Ie is Eoch^l in a tub of water preparatory Ep sharing, which 
1) j^rformed upon a broili. TTig beam lif a potit fixed in an inclined petition j, 
fcid faced with Lignum-vEim, about S Inches bread* The knife h a stout recl- 
aWFulor blade, about 12 in rhea brag and S' Inches wide. with two- fcdgts* one 
en^ ho* a ttroigtii handle* m& the odrar a cress handle in the direction, of ibe 
|*ine of the bliukv A coarse and a fine jirrit whet-alone are us^d tu bring Up 
the edge of the knife, which IS after word a turned to a " wire edge" by mends of 
ft 3teef uraivnmt'iit, which the workman constantly holds between hia fhtgera. 
The made of using the knife has already been noticed, In onjcr to keep thf 
fubitance of ihiiskin equal, the man frequendy examines it in [ho course of 
sharing in every jmrtj by pairing it double between hia fingers; and WI icu^fltif- 
flcisuiiv reduced, be throw* LE a second trine into A tub of cold water to- be 
^oourad and extended ; for this purpose it hi laid upon a alone table, to which 
the flesh — id~ adhere*, and is there worked with the edge of a sniall Square 
flung fixed in % handle : pumice ikUie is lomeltmcjl turd. With a brnril ihn 
skin 11 cleansed from a inWhce called die bloom, which ah Jealhcr, tanned 
With hark,, Is found lu contain. Aft^t 1 being thoroughly cErEiuscd and distended 
while In hi Wet stain, it h titillrd with a mixEnro uf two parts end oil, and one 
part tallow, called dubbing, which is applied to both ride* of tiro akin, but 
chiefly oU the flesh side- It is then bung op to dry, by which the moisture 
t'VJLptirates m r and (lift oil, which CfUlDOt bi dissipated by mere exposure, gra¬ 
dually takes the piece of the moisture, and sinks deeply imp the pores of the 
ildn. The leather is next boardi^d or bruised, hy a granted piece of wood 
(hhc ji crimping hoard) that is fastened to ibc hapd hy a itrap [ with thh the 
skin is doubled Oild worked until made very flexible ; it is next M whitened,' 
that is r lightly aliped over again, by which the flesh side is Well deairod h and it ia 
brought into a proper 3 tale to retire the colour sued Ip waxing. Before it Is 
VHlXCd, however* it is boarded il second time, when it ia in that if ale rkQed 
flnuhcd I us se t, in which stale it cm he beat preserved : therefore, until il ia 
wanted for oak, the subsequent operations called waxing arc left undone. Tile 
“cd«tt p n or blacking, is a emripuritiun of oil r Iamp block, and tallow. which is 
well rubbed into the flesh ride with a hard brush, great care bring taken to 
keep the flesh ride clean. A coat of fining tix* and talinw is then laid On 
with a an* brush ■ iE il afterwards nibbed Willi a unclothing glass; end Imtly, 

It fMelfftft the finishing glow Irons a little thin ike laid'on wilh a sponge. 
After the first coil of rixo Ehe «ktn la laid up to dry and incorporate, and a 
lump of hard Lallow is nibbed lightly over tfw surface; the skin U lima com¬ 
pletely finished for i he tuntmner: and leather bo dressed ia found superior in 
point of appearance and -durflrility to any other method. The curriers alio 
blacken leather on the grain ridH r which ia dune hy rubbing it with a solution 
of copperas,, which, combining with the gallic odd of the lan p produces a 
Mock. ■ 

Ruuia Leather is prepared in Himifl by a Scries of processes but essentlally 
dilErhro from ouf own. The tajuiiryj materiEd EroWcver, iridom oak hark* 
the bark of tbe black willow Wing preferred ■ and where tills cannot be ohEacucd 
bereh bark is the next In request. T\wk dyed leather ls uiUally red or black r 
For the red p the hide is first soaked in alum vat*^ and then dyed with Cruzi^ 
wood. Th e hlaclwirgivrik! oa usual, with on iron liquor. The leather is lUen 
cipinrod with hireh tar r which gire-s the peculiar Enroll Sd ranch priced lend 
whifli. when Ulnd for book-bi ciding, b m the valuable property uf preEtn! ting the 
book fc^i WOHna), and is finixhcf] by Tariona other Hi imipulatLons. llie Slrccked 
or batted surface u given lo the leather hy a very heavy steel cylinder wound 
ppcind with wire, which Diaket the indi-tLlaiions. 

Sqmm at Dyedjtfarf>qiim Leather, of excellent quality, is eaknrively pif- ^ 
P_re4 nt Astracan and other porta of Aimlc Ktifisia. Only bucks' and giJits r 
ikina ore used for (his p^rp^c, mad the favourite colours or-, rrd^nd yellow. 
The geucrel metbofj of prep^iring %hm pelt ii the same as in tbia country for the 
djw- WflBOM lealht'r ’ that is. by lime, dog's dung, and, bran. Honey isliLso 
used flfter ihc hranning.^ The honey in dlEsuU'id in warm Wilier; mil o^ 


iJila liquor 14 poured out on each skill, spread liUL on wuoiIilii trayi lill It has 
imbibed the whole of the honeyi after which it is ttd&ral ba ferment about 
throe *luyj K then salted in a strong brine and bung np to dry. The skin trfljeil 
ready in receive Ihe d ye p which, for reef, is made with cochineal, Arid the iMsak 
mroiriu, ftu nJ Ll-ilIJ ti L plant, growing pleiLtiMIy ill the Tcirtnriiin salt (!chi>; 
and the colour [a finished with alum- When dyed the skins arc tanned vfith 
Sttrnicb. Ttl tbtf Very finest reds a quantity of HWTol is used irath the eochiniill 
hath; and the subsequent twhwfaig U girra with galls in*Lead of SUittJtcll* which 
render? the colour ft* durable os the leather Itself. The yunghnere always 
observed on the snrfivn of thrskJfll, li given by a heavy kEnrl of iron rake wpth 
Tjlnot points. The yrtfuw ^itnans arc dyad With the berries of a species uf 
(die Avignon berry answers the some purpQba), or with the Ho were of 
the- wild chamomile- * 

Rsul Aforocta Lni(hcr y as prepared from gnni skin* at Fez ibd TfrtUlUi, is 
thus described hy M. B ruffe net in the BtiUdm {&■ Sdenen. The "kins are first 
cks-H the hair taken off h limed, and reduced with bran, Tioorly in lire milt 
way a heady described for the English Morocco leather. After cotnOlg the 

bran they are thrown into a second hath, made of white figs- mixed with walcr p 
which 15 thereby rendered slimy and fcrmentablcr 1 U thU hath the sfctn i renuin 
four or fira day^when they are thoroughly tidied with rack salt oJcrCc [and not 
with salt and alum), after which they are fit to recnivo the dye, whiefo fur the 
red, is cochineal and slum] and for the yeftaW* pomegranate berk and alum. 

The skins are then tanned, dmaed, supplied with n little oil, and dried, 

AAayi J r* i a T ^^Thi3 singular ojid vdEuame leather b a mauu&u.'ture almost 
peculiar to Aitraean, imcrc it l*i prepared hv the Tartars and Armenian!- For 
making shagreen, only hoT&ea' or nsficH" hide? are token, and it fe only a sinnll 
part ftotil the crupper, along the back, that caa be used for this pnrptrtC. TJna 
is cut off immediately above the toil* ill a semicircular form, ttlwnt 34 inches 
upon Eho cropper, and 2S along the hack. These phttf are Gnrt Hiked m 
waUT f till the hair is Luoac, and canto scraped off. and Che skifl, a^ain soaked, 
is scraped or shaved u ihin. as not Id esrecd a wetted hug's bladder in thiek- 
0 cm, uud till all the lEEtriUiruUS matter is got cff r and only a clean niembranouf 
pelt remains* The- piece id then stretched tight on A Irnme, and kept oCCA* 
sinnally wettodj that no part may shrink unequally. The frames ore theft 
laid upon a door, with thn fti^h sides of the skins undermost, and the grain Miden 
ure Jitrewed over with the smooth, blnck* hard seeds of the edahuto, or cuusL-fiiot, 
(Cbmopodlum fllbumj and A felt is then laid upon them, and the frrriis trodd en 
hi deeply into the soft moist akin r t the US* of tbi* is, Uj give the pwrullnr 
mot Lied UT roughed Kllfaco, for which shagrcEn is dlitinpkhed. The frames,, 
with the awds still Sticking ID She flfcinir, arc then dried slowly in the shade, till , 
the seeds will ihake off wiiliUUt an? violence, and the sktti is left a hard, horny 
subs Lone e, with the grain side deeply Indented. It is th«n Md on a vihd bluet. 
Covered with wool and Ptrcmgty raaped with two or throe fron kstnimenta (tha j 
particular forms of which it ii unuBccssary to doseribo), til the whole oi the 
min side is diflved. so that the imntORWi of the Eeed ia very slight and uni¬ 
form. Tile skEna aru then BofiCileU r fim with water and then with R worm 
alknSuv IyOj, and are heaped warm and wet upon each other, by which means 
the parti Indented by the improsslun Te^iln of r .their elsStietly f and 

having lout none: of tJiair Buhstonce by purutg, rifle up fotetolhe 1ml uf the 
shared plac« p and thus form the pnfflltnent grainy nr iha granular tcitUFC * 
peculiar to shagreen; tha skin is tfon smltwl and dyed. Tht beautiful 
dye is mren hy sucking the inner or flesh lade of the skill with afcsptumtud 
solution of BflJ nmmnniac, etrcwkig it over with copper filmgs P railing \t up with, 
tl]* fimh side Inwards, and preying eOcli skin with A cDnEjdtnible weight, inr 
about 24 hour*, in which tamo the sal-AmmooiiMf dilftolvia enongh of the copper 
* fo penetrate tho akin with aD flgr*Bhlfl WftfTffll colour .■ this is renejjtcd a 

second timCi to give the colour more body - Blue shagreen is died W llh iniligO, » 

diwcilved 1* ATI Impure sods, hy means of lime and flodey. Blnck shigTeeu is % 
d wd vilh galls and vitriol The skin* tue finished with nfl or sOct, # * 

s GvnhifM Fiifeni Suhdkmii for t£afArr—lti24.—Tills invention tonsui4 in ihc 
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application of an elastic coating ami vandjli In unbalances nf d pliable nature, 
,aq:irh#Jii all kinds of cloth* whether cotton, liucn, wch^U l-U p or IflL When ths 
qjpteriol i* required to hftVft fle.libitity, the composition is to be made nf tHe fol- 
iDgrcdiEhli; — 


Common due iire - 
1 Boiled tinse«l nil . . 

Lamp black . . - - 

White lead* ground fine 
Pipe clay, ditto. . . 


0 parts- 

^ FP 
1 » 

13 


The*0 «.re to be melted ond veil blended iogqfhcr fiver a Erf. At Erst jbe 
sijfr is tn be mcltc4 tb*n the oil ia to ba added in inurfl c|UM Uti» at b lime, 
nost the lump black, white lend, end pipe day, during which it should be eem- 
itantly stirred 1 the composition ia then complete. "As doth being previously 
strolled upon frames, the COinpaflifOIl J* spread on it evenly and smoothly with 
a pallet knife, working Et well therewith Into the intcfttice* of the cloth, uc that 
ft shall be thoroughly sitfureted with the composition. The first, coal ii then 
to bo dried, either in the air h or in a warm room, by binging up the fmmos r care 
being taken that they be nut exposed, to much beat. When thoroughly dried and 
hard:, a action d coat may be laid cm and dried in u similar way; alia i iMid, a 
iburtb, or a Ef\K if required of great ruh&tance h which should nil be spread olt 
a= smoothly, and every successive cent be bard before the next is Juid on, 
r £hU utaicrial, the patentee atatei, is chiefly intended fur the manufacture uf 
patten tics, and therefore he cuts it in hi Strip prettouflly to varnishing it, and 
piH*ef lb™ between pulilhcd metal rolierH to giro them n ■month even surface. 
Some drying linseed oil, or either sniluldr varnish is then brushed over the 
strips i roans with the vanish any required colour to give the article the 
desired dot. The next upemdnn is ihc cutting up the material into the usual 
sizes fur patten lies. and blushing the same as UlUEii under it screw-press 
with diev 

For coach tops, and other purpuses where flaxMjty is not nece 3 Wy p ihe 
quantities of the pipe clay, white lend, mid die, may be Increased, according to 
the nature and use uf the article to be manufactured uf iL For amnotheuing- 
duwn and polishing such IflJgO pieces of the doth iu will not p W through the 
roller press, the commQTl method of nibbing with pumice stone* tripoli p &c. k 
adopted previous to Tarnishing. 

nffltwl'l Patml S^kfitiuU far -Leather, —Eniie&d of using doth, ru in 
Mr. Gimhy's patent just dcieribeth Mr. IJaneixk merely hackle* or cards the 
Glutei of (fax, cotton, ic. by which they arc drawn uni Into Isycia of a suitable 
thickness; they am then felled together in a trough of water, and afterwords 
pressed between cylindrical rollers. Over this fabric, liquid caoutchouc or 
Indian- robber It to ha spread uniformly by ineBM of ft spatula Wbb tho 
cftouLclLouc has nuIHcicutly Foliditied* it ii to be again pro^od, then receive 
another coat of the rttfn # and again pit*scri r 

LEMONS, Salt of, ls the native aidt df JWrrel* the supecsosudiite of potash, 
md b chiefly used U take the mfc-spots out of linen, The edict ia produced 
by tho oxalic add dissolving with facility tin- tmide uf iron in the Ink, oil the 
comhinatin n - of wHnAi with the gallic ftdd the coluur depends. J t can he used 
without any risk of injuring the texture of the doth. 

EEN5. in. Optk*, a piece of ghku p ur nth cr tnmsjmrtnt Bubatance, having it! 
two surntes ao formed that the roya of light have their direction diat^eif by 
passing through it; bu that they either lUTerga. tending tn ft point beyond the 
fcua; or diverge* U if they nroceeded &CUI a mdut before the lens ; or became 
parallel cWiverging w divergreg. Signs lenses arc convex, that is, thicks < 
in iliff middle than tuwardft their circiLudcrenccft; tliusu that Bsvejl on both sides 
are called double CoJi lensea; sutne nfc concave, ur thinner in jho mldille; 
zUnic ore plano-connes, or flat on uuc aide and aweUlug oti the Othar j some are 
plaiu-COIkCdve* ur Hat un one side and concave on lhe o^cr $ and Lu*lJh 
ore ccmcare on both aid*-: a- Aceurding to som^ptEL-bAii die gr^Jtleat disu3||ter* 
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tjf a liizis la Eialf an in ah, if it erceed d’ju.E tbkkness they do not call it ft U'tis, 
hul a k-nlhnitat glass. Lcn-sei are made either by blowing or grinding. Blown 
lenses «ro .smalt globules of glams melted in the flam^ of a. tamp: gtaEnd 
Jennet ai’t reduced by grinding jitid polishing', A variety of simple apparatus* 
is employed in thtf pm ceases, of grinding and polishing feiineSp nmofigst wbicji 
the following wai recently introduced to tbo notice of the members of me 
London MechaJlics" Institution, lij F Dr, Birkbeek, in one of Us iflierestlng IccturA 
on improved mechanical ioveutigua. a thews the Edge of a circttl&r lap or 
eEeU 7 uW for grinding flat plaMes upon; i a circular tool or block,, upon the 
IMjdet surfarc ofjphich the ^ruh to be ground are cemented * C U ft retlpTO™ 
bar’ rf nboi ctHltMuiog any weigher matter j C a long morticed aperture 



in the frame, til tough which th& bar c freely works; f a crank ; 
g a win ch; h a dou tile pulley wheel T the nxil of which rests in 
the block i; j a cmglc pufiey wbccL Now on turning the 
crank hy the winch g t the bar o gives to b on eccentric motion; 
ibo attrition of £ oti the surface w the Tap o being iDmmd or 
diminished at plcujufc by increasing or diminishing ihe load 
in the boat £ It should he noticed, S hat the c&td *1ikL poasea 
iiMijid the pulley ft is crowed previous to its embracing the 
periphery of the pulley r, consequently a motion h riven lo the 
lap a the reverw d f that given to fi, which u con aide red lu-pip- 
dnee the best tiFrd of grinding. The apparatus described is 
devoted lo lho producing of pEnnc Furfiiccs to optical glasses; 
hut the apparatus- on the other aide of the machine ia at the 
same time, by similar amuseemnn t% employed in grinding enn- 
caYc or c(Hivox SnrfitccB. Fur this purpose a variety of laps 

other touEa, aimUai lo these delineated in the margin, arc- » 
*madc as to dt on. the bed l, which ted is Adjustable by four 
equ [distrust screw b. The pulley d {$ driven by another hand 
cm the puliuj A i and the rE-quired pressure given b/lhotbtf 
loaded box p p * ihc USc of the lower tool t was hot apparent to 
^(wheitwe took our sketch cs'i, but we conjecture it is intended 

m # ■ 
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» □ fix a jll i he point, for cutting lha gliusct otil of a true circular figttre, 

by being screwed on ut fw, The several tt mjN u*eil are ukplvd for ready 
chfiighi^ that the operations may be performed with celerity. OPTICAL 

*Ix3TfiOliEEfTB. 

4 LEVEL, An irj*tri«nent employed for obtaining a line urduie parallel to the 
piano of the horizon. One principal lUr of tbu lavci is to fond the dbforence of 
«lcv«t*an of two *r more planet, fur Lhe purpose of comr eying water, constructing 
rands, Ac. from one place to another. Among the various. contrivance* employed 
for eonAtruetihg Lnimiments for finding the iWtd,, ihu following ate some of dm 
principal. The mgfar i*ve£ t the horizontal line by the sur f:»ce of the Hu id:—The 
most sample bind is nothing mure tliaki ulong wooden trough, Tilled with water, 
such 03 mi described by Vitruvius, under the name ef tin* cAmnfiafrt. Another hivel 
of this bind consists of two cyps. fitted to the ends uf a siruU I ■ e cyUndricallube, 
or tin imrLi iti diameter, and three Or four feet Ioe^ by which the water freely 
communicates from one cup to Eho utbe-r; t]io tube Is mo ruble on Its stand by 
mean* of a li :TI and socket, and thus the surfaces, of the water, when the cups 
are equally foil, ihow the lino of level Two glow cylinder^ of three or four 
ilkohi3 in length, may be substituted Instead of the cupj, being fastened with 
wax or mastic to the cuds of the tube: this machine should ho filled with 
coloured water, A ray simple quicksilver level, invented we believe by 
Sir. Porter* of Sweeny, is d eline at e d in the annexed cut, which it Is said Is 



much used in the n^tb of England for irrigation* draining* Ac* and does not 
cost Oh many ibHynga m the usual instrument employed cuutl rtf jjoundi. u a 
nft two furiEiela or bums cast in iron from iba some monhl, their lo^ef* endft 
^ w made cylindikiJ, and bored so as to bf of exactly equal diameter? j tUly 
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are Strewed down hy ftangvs lo lhe tube/ wlbich is fiat at tap. and through which 
tbe mercury flaws. c r are two Goan also exactly lo each otter in \tijvih, 

Wfrtgb£ mud iower nurfare, A Itate, on eighth hf an inch in diameter, is dnlletL 
on one Side of thu funnels fur introducing tha qukkalkfir, and afterward* closdv 
stopped with * due tortj d is a mahogany top to the intirmnrti^ to which tte 
flee. are screwed ^ e f fitc cuElare or puide* for tba floats, made of Jignmn- 
vjtas, and la prevent the escape af the quicksilver ■ £ |a the stind and pivot 
wMoh it turns. Ktetwcea all the junctures leather washers are introduced, to 
keep them tight. 

■ \n lEiisoiailnitocnt, an obsecration El made on tie (iijtf $f tie float*< 

wliich, when they exactly coincide or project equally, allows the ground to hr a 
truedioruontal pJaner Oil Unc contrary f when bey difter in height, the ground 
ia not laftl This mode of taking an obtewaihm appears to us itefcctivE p as the 
innRt rlEiinnt of two surfaces, when Upon the same plane, cannot he distinctly 
acen. It would be better to have a circular holo through the tuns of the floaty 
and 10 loot at them from a fixed Joint cm either ride : when the two circles 
coincided, they appear to lhe eye &5 Oldv one of a true figure, and denote 

a'tfue level; any dflTiatiim. would be clearly iktiotcd by the chrtlea interac-ctm* 
each Other, and producing acurved figure, with two pointed ends, which would 
ciprESB exactly be extent of the alteration requeued. The simplicity and 
strength j*f tha instrument penult of ita being thrown down, and rolled about 
without sustaining injury» mkI MS)' lough unlettered man may use j| with 
(fleet It may hv had, we are informed, or Mr. Bait, Seedsman^ -112, Scrand, 
London, 

In tha 01> M, Invented by M. Tbcviruot, the level u determined hy mn*m 
of on aii-bubblo, mclosed with Eome fluid in A glass tube, hermetically Boated at 
hath Its ends; the c&nr or ruler m which Ely? tube It fixed will be exactly 
level when Lhe bubble remain* At a marked paint at the middle of the tube ; 
tlm bubble bring on either sEdo of ihii mark ihoWi tha variation, The gloti 
tubs h aoinatiiuoi enclosed in another of brass, the centre of which hiu a bote 
sufficiently largo to observe lhe place of the bubble. The liquor employed 
ihould he such U will Hot readily freeze, rarefy, or ftpmfense, Hleh as ail af 
tartar, aqua secunda, See. The irutmant?nt daal“ described has received many 
successive improvements, hy the Addition of sights uud Other apparatus. 
M- Huygens contrived a level* carrying a telescope instead of plain flight*, 
which possesses same BdrpttltegH above lhe common sort; and h LA invention 
bus been improved upon in a variety of ways by the instrument maker*. A 
machine of this kind, containing the prindplep both of the barometer and (her- 
mameter p »ttA proposed by the late Dr. Besagulters ; hut though in theory it 
seemed grad, yet in practice it was found Very inaccurate!. [PAitonfMcerf Thmr- 
nc/iom, VoL XXX111- p. AS.) Amongst lhe various rpfrif tench that have bccu 
pQpfUed, that contrived hy Air. JIadJcy deserves to he noticed - il it adapted 
to a quadrant far taking tliC meridian altitude at viK when the ifenzon id not 
t. Edible. A descrij^wn and drawing of thia useful instrument may he seen in 
Phitmpkical TVnniacriau, VaL XXXVIIS The r effecting Mil the next to 
he mend Cded j it rcpreBmEa the object ftp reflected tipou a lung surface of waler h 
in an in verted jofcrioUp and WW5 invented by Moinotti Another kind, which 
we OWo to Cs3!ini t consists of a polished metal mirror, placed ft! ft small dis- 
tan re he Tort lhe abject-gloss- af a telescope, impended p "qJbndi cul ariy - ihii 
miixtir being set at att angle of 45* s the perpendicular line of thfr telescope will 
become a horizontal line, that ii» a line of leveL The plumb prndnhfm tefoi, 
ascribed Cu Heard, shows the horizontal hoc hy means uf a line cuiJT^ the 
plummet line perpemlteularly; it cotisisti of two legi^ joined together nL right 
unfits, with a teErscaptc sight, and other apiMirarns j the whole is fixed cu a* 
•itrnid by means of a ball and socket .^ The Aa/an« lew/ is an iosljufriekiit sus¬ 
pended hy nrmg; and when in ■■ ijuilibrio, two right*, projK’rly htied ti7 the 
iDitnUneut, will show the tEac of level. The imtAlaycr i t nrpm jfi^rr 

teveh constsls of n long nniTCiw hoard, to iho middle of whiajj Lj fixed, perpen- 
dicufej 1 !#, auothcr board, bmwter and sliortet than the farmer and havLnf n 
tine Jrawn through m middle, siting the firtt meMUor^d boftrtl at right Ewrglei, 


m 


LEVEL. 


A plummet being BUEpebdeil frutn Ihe tup nf the Upright piece shews that die 
UiLri-g, is horixtmtal when its line, and the Line drawn from the point of dU^pcA- 
hi on* exactly ruixuddc. Thu huhotTi fewf ia composed of three piece*, framed 
Together in the lerta of an hmel$a triangle. Pram ihe vertex of lliis a plummet 
ks^uFpcnded* which* when it bangs directly over the mark in the centre nf the 
hjfle, indicateH that the hue is exm-ily in the lira of ImL 

LEV ELLIN CK The euL or act of finding a hue or plane parallel In lira 
plane of die hiiruon, ThttH8£4 to which this'art applies, are the determining 
the height or depth of one place with respect to another; the Laying out trf 
grounds, regulating descents, conducting water, fte r It it neegawy to premise 
that two or more places are, rtrieEJr speaking, un bIcteI, when They are equally 
distant from the centre of the earth ; and n 14 :l u, of which nil its CttFHltpicEtt 
points are equally distant front lint centre, beaded fir fin* «/ irm JewL " But 
LhcsEuiB, consistently with the round form of the eeith, must evidently ho a curve*, 
similar and pnrjdMtu the earth 1 rifeumS'crence, ntkd concentric with it. Bui 
Use line of sight employed in such operations as are not on ;j 11 extemivr- seal#, 
ditto re from the line ibPT* described, beiEtg in effect a right line ur tangent La 
the csitVi circumference, and is Culled Mr appareni fine of itvcL But this dif¬ 
ference* as we have already remarked, need not he Attended to in GpE^lioiia 
liprtnt a confined si-alc, such as ninkuig of drains, paving of walks* or conveying 
water to short distances, Jne.; hut where the operatinns are required to bo 
cureiH to A cOTHidomble extent, tiuab ns ihc ctmslmcLian ef canals, of many 
mites in length, the distmedon between the frae anti apparent level must nece*- 
warily be nti ended Id. Tho difference between the true and apparent level may 
be readily found from ft property of ihe circle, demonstrated by Euclid, (Eltta Fr 
Book III■ Prdb. 3G.) In one mile Ibis excess of thft apparent above trto 
Ime level will thus be found to be 7.901 &* or almost eight inches. Hence, 
propartimiing the exte^i?a in nl Li Link* according to the square of lEis distances* 
the following table is obtained, showing the height of the Apparent abbt'd iho 
true Hvel for every one hundred yards ■ ihstanca on the one hand* and from 
A quarter of a mile to fourteen nules m the uthcr. 


1>lMinte in TlM*. 

bjffift DEL' Ol ixi El 

In iBEhht- 

bijciciL-K m Ullt« 

Ukffertsiirt 1c»eP 

i U I'rrC uul lEtdi^S 

100 

MB 

* 

9.91 

200 

403 


o.li 

300 

.23 L 

i 

0.41 

4CH) 


1 

O.tf 

500 

.013 

2 

2.3 

600 

.925 

3 

GO 

c,700 

1- 3G 

4 

10.7 

SOU 

I.G45 


16.7 

900 

2.081 

G 

2XIL 

1000 

2.570 * 

7 

3X0 

1100 

XI10 

S 

4XG 

1200 

3.701 

9 

&3.0 

13Q0 r 

4,3HL 

10 

00.4 

. 1400 

5.033 

11 

B0.3 

1500 

5.7S4 

12 

95.7 

iooo 

U.oSiO 

13 

112,2 

I7uu 

7.425 

H 

1304 


Tuil table is adapted io icveral useful purpose Thu^jfni la find lb* 
height or ihe apparent kvrl above the true at any distance. If jhe m\eu dis¬ 
tance is in the ubk, ihe correction of level is found fta the nine line with it ; thm, 
alibi dktuxce of lOflfl yards* the correeiinn X57* ar 2$ todies pe&rij; aid ftt 

the distance gf IQ inilw ii GO fret 4 inches._ Bui if tho exact dial_a_n.ee fa nt 
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ftffittte v“S* *• ,qu “ 8 uf 1134 *■— “■ * « ft- 

cafe'#. r ° fl ° d cf lt f *!■"*'• I”*"* or Low far an « 1 flm«- 

asn see from any gfrm Wit, oil a hantsontal ,,(aue, as at 

rvc at the observer, on the tap of* ship's hums at sen, » theloShl op™ fat 
™ <* *|n <J»M sec about H miles round; « iZ, |E ™ 0 f a 

£? ^ ll ‘ G "««* height of whkb is 6ft f ee(l a Ill 

biH^W '?$' 10 imlei on lb* surface of (ho sea. A ho »hcn the ton of a 
* f tlio Hg\ll in a liglil-bauaEj or rtldi Hie, whose bchrtit is 130 fttt firyt 
“jW* '?? tbo »»'»*{“ aj» gijmaid a ihip, the table showsthat thedtaaij™ 
itn »*-*&' ?°i" lf ^ l, | JJlr ^^- tlle e |* “ at | k* ">rfa« of the water- hut if 

N nl^y U V ’ I “J? %f “If" ?* dMn '™ wili W*2ri 

n > 2 !™!J “ making fo oil about 25 w\h* in Jut-nce 

/W/^ Suppdse a ipriBff on Dn * cid* or a MI, and 4 booto an nn fli M _ 
Site hiil p tfitli Q valkj Wwttn thein h lint tJac sprint? KE-eri |W.m hI, . k 
aEK by # J ? vdlil ’? jnstriimeni on n iced with tin- L Dilation of lj£ J^ J 

S™ S T°\* "' n l a . mlIe dLilinf " r ™“ ! * J « Hie spring cighl iJ", aW 
ha true level othe house; and this diirerence would 1 m Oy Sit ft! 

asatwifl: r ”» “"**« - 1 - '■"»■ i-Urtfi 
fete is™-?t .‘?vs «tt 

coiuas within the distances in fie (able; fewi tiki wt tb* hefcht 
aoiwering to the niwto-nt, and multiply it by the square uf the div«or that 

JL? * ?’ o r. Ifll ^ J* 1 **.Squired. 'Jims If the tup af a hill ia jw 
eosn at the dtstnnaa of 40 miles, ihrn dD, divided bv-i trivfu in ,„_v - , . 

nniltipiii'd by J6, the square oM 

>hlj feet for die height of the lull. But when tLu height is" given, divide it 
U on* of th^i* square mirrtbers, d. 9, | ( ], 23f &e. tfli tiiu q^liml It wMJ 
ifus IiiHJU <jf iJte UvhUr r ai ]4 muJtt|jfv tbs quotiptil fay (Lie soirire tm r,f 

t™rV h f! =!■ H?’ *' ^ or ■*.' ^ fcr’h. dU^e^XT^US Z 

top of the reals of rent-ntfe, asiid to he about 3 milei, or i5,s'l0 f stt hfeh fusi 
come* into view at sea, divide Id.S-JO by 223 or the squiie of IJ wd lie 
quotient » ,0 near!v; to which in the talk answer, by p 1 uportion neS ib‘ 
mile*; tl.cn multiply I Of by 15 , gives 154 Ml-., and > for tl.Vd«lan« oJf [he 

!lr i be !f dr ® a<1 >' stoieir no regard haa been paid to the eflid af 
“ Bl "TPtatg the apparent ptacea of oMect*. But as the operation «f 
fflcnrvatmg the ray* of light prodding from otjaafe near ibo hfn- 
*>l. is eoJiDderable, It can by no nirana he neglected, iben thy difli-rc■■ •■,. 
hetH-een the true and apparent level it estimated at oamdenltla'dDilaricea It 
CTTttTrf f l4l , fOT refnatiimaths nidi U a af ern^t of [hi 

wbtef U a ^. U i 7 tifllCs U,e mJ " ,s of *• earth , i„ eotiaet t^eo of 

wh.fih, tb* distance Ell which an object Can be fern by felrastiun is li the die. 
lance at which it could be siien without refraction, nearly as 14 tu 13. ,t,J 
rffraotion ingmHtfu the distune at which an object cm be seen hv W ! 
llnrtcenth of itaeif. B™„ nf this rrfrwtltm t ^is 

b >' V Qf the height Of n* apparent above the trur W 
di^rencJ o/i' B of rDliL ‘« i '-'n J. Thus, at 10QQ ydhla, tbtjMe 

SS^aftS&f tH t, ie s?"^ h T dB - for lht ‘ ^ rfwSiMii 5a be 

»d«m, U,CheJ ' Ai ,¥s “““ il wodd ^ a2-+i^ f iflcLcfl _ 

dietitians of’fe 1 ^^' ***instrument for ascertnfting the 

Til objects, W4, maened in I he H^Ut,- r „/ Jrt, ; and !t ,cC 

nectud With l tf foraqoincsubject, we um« M cn™™™f«t, (p. b 2 .i A B B f 
1 C{ l ua] pieces of wood turning cm a am at fi; ,*f? a ,]jiV J-t,,.' * J 
paperapivi-d lu the legs A U, BC, and folding between then, when ebird ?,r,^ 

^ ^Uhtnde of a fan. Let thj outer partly/ be «de 

t *■* * 
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ciruk to mdlttS r rf, vmd let it be divided into DO decree 1 \ tj g A plumb Ilelc 
fallic# from the centre C hh t two Fights. If through A A the top of any objeti: 



be observed, t hi' phifflb-Luie rj j will cut off the number of degre** // con¬ 
tained by the angle of election, The proof Ii very trident, Let A I ttt hw th* 
bnrilOFital tine, to which ej$ will always fall perpendicular ; and since [ cm if 
a right angled triangle,. (Eudid id, fi r ) L Ji$ r =L of eleTfltiuh. Tha 

blitnimcj 1 t may be closed EU N f and eaurLed in the pocket 

LEVELLING STAVES* or putn, are those employed in scrying 

in dairy the marks to be ob*£n r *d P and nit the di lions time to mriteUro the height 
Of those marks from the ground. They usually consist of two mahogany stares, 
10 feet long, hi two parte* that slide uptra one another to about 5 J feet,' fbr the 
greater convenience of cam^e. They Are divided mta 1000 eqiiul parte, end 
omuboErdi at Vvcry tenth division by ID, 20, .IQ, 4c, up to 1000; and an on* side 
the feet and inches aro idao sometimes marked. A vane sliiJe* np and down 
upon each set of these Mtavefl, which, by the pressure of springs, witt remain 
■Inttoiiarv at ittiy part. The vanes are about IQ inches long, and 4 inches 
broad; the breadth firtt divided into three equal parti,, the two extremes bib 
painted white, the middle space divided again into three equal parts, wldcb ore 
Jet*; the middle terib ef thorn is also painted white, and the two other ports 
block: and thus they are suited to oil common distances. These vanes hovo 
eoth a brass wire across a smoll «a*rt hole in the centre which serve to point 
nut thi "height correctly, by coinciding with tin? huniontal wire of the telfiMflne 
of tba level. 

LEVEE. One of tile rucrhanic powers, (Ft clemcn Is of m ecEun ery- It is 
ustmlly defined an inflexible bar, movable round a fixed point of support, 
dentpimnsled the fulcrum- Thero are Euw tEnds of levers, rfiittnguuhcd by 
the relative position! jif^thn [wer, weight, and fulcrum. In lenp of the brat 
kLmh the weight ip applied at one cfld* the power that is to move it, at the 
otter, and th* fulcrum between th^m. In Fin. 1, on th* nest g*K which 
roprVFCEite a Sever of thy kind, W ia the weightyP the power, and F thimlaiuib- 
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while t he distances F W and F P 
rejnseut the arms of iho lover. 
Fit/, 2 ib an example of a lever of 
the utif tid kind, in which the FuJ- 
cmm F 3a at one en3 i the power P 
at the other, ntid tha weight W be¬ 
tween them; the arma of tho lever 
ftto represented by the same letters 
bli before, F W. and F P* Tins third 
4 kind of lever! *1 ms iu fulcrum F at 
one cud, lbs wright W a! the other, 
*nH the power P between thcnT, ob in 
Fir/. 3* 

The relation between the power 
and weight is exceedingly simple. 
Thus, if the forces applied to a straight 
lever, ere weight* arting on it per¬ 
pendicularly to the hnrixoB, tin* phi™ 
portion which the power bears to the 
weight, will be 04 6 ho dlatancr: of itic 
weight from the fulcrum is to the 
distance of the power from the same 
point, that im, the power and weight 
are inversely as their distances frtMTj 
the flilerti n i A gen'.Till preposition r 
however d applicable alike tn straight 
nnd beat levers, and Id farces in any 
direction, may be thus *Udcd. The 
finer cr and resistance acting an a tercr 
are imHfMfy firmrtimcl fo ihr per¬ 
pendicular jWj arm** from the Jui- 
mtm (u the fmeiof direction in irfririt 
(Jic force* art.. To render ihe Jaws 
EenrawdI with thU wcfutlnaimtiieht 
as plain os possible, we shall con- 
airh-t tile dint re lit cajefl stjfantttl). 
In Ftg r -I, a b e represents a lever 

whose fulcrum is ai fr, the power is 
to the weight as the aboxter arm a & 
il to ibo lunger Sr. For if the lever 
be put into molten, ihe pow« will 
describe the are e d t and the wcdghl + 

I ho aic a c r whiih represent the 
velocity with wliicb the bodies move. 
Now ob these mem are proportioned 
to the length of the arms, if we mul¬ 
tiply them by ipi 2 tfj citie* which are 
i rivexsely as the lengths of the arms* 
we «hafl nrwfuee equal quoin Li tier- 
Now the lever will remain at rail 
when the momenta of its arma in 
opposite direetjail* m equal, and 
it ta wilt iweur, as we have iboam, 
when the power ami Weight are in- 
VETBcly proportion!] In the lengths wt 
the anna. If the arms are on I lo 2; 
01 in a power of 50 lb. will 

capiltcrbaliince a milllDCt id 1 DO lb. 
lla Arne will appear iu b Uwt of 
tlv Kecud and third ktnd% IrpTiy. o f 
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lei the lunger firm hJh be 12 feel, ami the shorter n r H 2 ft 1 >rt t thru Will Uie 
pawr"be iu' the weight us 2 to 12; that «, ii pimref df ell will bduuce n weight 
t4 3QD lb. If the weight 300 be multiplied: hy the arm ne = 2* it wiU give ■ 
piyduct of G00 t the unn he the 50 !b. multiplied by Lhe arm a 6 ^ 12* Tins 
13 ffonstanily the case. that the power multiplied hi its perpr LiiUoriar distance 
frqp u, e fulcrum ia Equal to the weight multiplied hy its distance from the 
name print Iu levers of the third kind, in which the poWcf W HeareT lu the 
fWtanim titan the weight is* a Iras nf power la sustained, but this is amply com¬ 
pensated in die iJirri-HJicd velocity that ia gbiaEneel. Ln Lliii, as in die uturr 
fevers, in d^urjj evidenced that important truth In Mfchunk# that m every, 
case in which power ia ihCfe-M^d Telocity imi&t be diuimiahcd. 

In levers of the first kind* the prea*mr on the* fulcrum is equal lo the but* of 
the farces acting 1 upon It, ntld in the Hpc-ond mid third, to the difference between 
them. Sometimes a number of f m 

forces may be applied at once, 
m in Ftj- 7- 10 tins case, equi¬ 

librium will obtain, w licit the 
jiruducta formed by multiplying 
each weigh t hy ila distan ce from 
the fulcrum, are equal on each 
aide. When a aerie* of levers ore made to act on each nib nr, they constitute a 
compound lever* bb in i-7j, &. The power obtained by ihla lever ia calculated 

n$ r b . 


f_ l 0 
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in tlic Mine way as LhE simple lever * Suppose each af the longer QrttiB to be 
twice as longaj the ilitvrter nnes, theFl ft wt-t^liL of Lu Lb. Eu«p»nided weII 

cotiulcrbalmice 2d lb. suspended to */. If, instead of impend mg a weight to 
the arm rf, it he made to act with iu force of 20lb. on dw mu r rf, it will 
support a tesi&nncv of 40 Ih. at c, this 40 Ih. acting m A C will *U*»™ ho Ih. si,*- 
p, ■ nded to tf, TbncG it append that in lerw of this description! the power U lb 
the weight or resistance, JW the continued product a( tile shorter ^Tnss is tu the 
FulllilUied prrriucl of th e longer. Tk applicfttions ot the brera arc exceedingly 
numerous. l*crcrs of the fint tlud may he seen in the use ri u pKCT^in 
stirring the tire—iu kuiLmces and steelyards — ill BCLB44tS Sind saiitjui, m which 
the rivet ftarnu the ^uteruiBh A 
cmw bar may he ftsed either gs a 
lever of the first Of second hltid P 
as m die necothpimying th^Eclitfi 
The bcdl or ingular lever Rliiy he 
seen in the nctinn of a hummer in 
driving iruuT, Fig. LO. The handle 
of the haltimer bring the longer 
ATOi F 1tlid Ihc dislaucc from the nail 
to the point uajwlnch hammer 
rests, the ihorter amm. Levers of 
the ATCirrui kind may he teen in el 
pair W beiluws—iu hub used in 

















* 


LIGHTHOUSE. 


as 


IL 



Fit. \2 


1 ? 


a 




rowing faoalq in the mdder uf n 
sh\p T lystcntckfcr^ Au. The safcty- 
valvps rtf steam engines arc same- 
tisn^-g. Ictch of the second kind, 
la Fig. 13 + b is the power applied 
at different distances along the 
arm a b f the steam t bd*:iittonring to 
escajfc iVuiii the bailor i* the re=HS' 
lance acting at r. It wilt cosily be 
apprehended that the greater tbit 
ili^tanH hetween a and ft, E ho 
greater will be the compressing 
force m Lbe steam- Lever* of the 
third kind may bo aeon in the 
human arm, a pair of tangs, sliears 
for ahccphccRllg. Other omn- 
pits might be given* hat its t3sase 
tv ha have considered the Instances already Adduced, they will be sufficiently 
obvious, 

LEV I G ATEONi The art of reduc ing hard hodiefl to (in Impalpable powder ; 
it it performed by paiUieliu^ tubbing, or gnuliag; or by a ci.-tnbiriaLum of th ese 
operation*. 

LEVITT* in Natural Pb[[nseiphv r is that supposor! property of a bod? by 
which it is said to he lees weighty tRati another body, hulk for bulk, levity in 
iIllh sense IS the ophite to gravity. Thus cork, and m those substances that final 
on the surface ol the water, hare levity with respect In the water; ur in other 
wnrda, ihtv ant lets Beavy than that fluid. 

LEYDEN rillAL, in Eiictricity, is a glass pliEoJ or jar, coated wiilild 
aide and without with tin foil, or some other conducting substance, so as to _ 
het ennoble of receiving and retaining an electric charge for the purpose of 
experiments. 

LIGHT is that principle or substance which renders objects perceptible to 
our rettSc of seeing. It is a subject apparently blit little undersLor.nl, and upon 
wiikb opinions are as much divided as any of the most abstruse subject* of 
pIkiJoaflpfsteal inquiry. Some cullftider light as: a fluid material; others regard 
il ju a vibration propagated from the lunslnfilin body through a subtile ethereal 
medium," &c. The limita and design of this work equally preclude the 
in?LTt£un of an extended article on the various hypothesis that have been pro- 
muigalt'd un this interesting subject* Sou Otticb. 

LIGHTER, A Eaige, open H Elill-boLtom^l employed to unload or 

lighten a ship, and to convey the goods therefrom In tiw d«tiniti«l J espe¬ 
cially when there ia not ealEcient depth of water for the sbjjj to proceed 
farther. 

LIGHT-JiGOM, A suiidJ rocmi in a ^lifi of war, having double glaied win¬ 
dows through which light i* admitted iotoAbe powder magazine* 

LIGIiTEiGUSE, A tower or other tufljr building erected upon some head¬ 
land or rock oF the FOfi’-eO&sh the Upper part of which is brilliantly idumiaated 
daring tin- Bight-time in guide dupe in therr course, nr wm them of ean- 
%uous danger. The hre-beaconE at towers nsEd for tbil purpose by the 
anriente were dr dir a ted to the gods^ and aamficei Were regaiorlv otifcftd 
implore safety to the mariners As a knowledge qf the HCIOifcos ine^ped, 

I hey lifetime- establishments for the instruction of youth ia navigation And 
astronomy. We have only Very imperfect accounts of ths eonstruetbn of 
ihrse budding*, btiL they appear to have consisted of n. large tower of masonry, * 

* latni 1 times of a eirealar fljrrn, hut a^ro commonly sqtuirct fmisliEd dn th-t? top 
with a haUlemeUE, and containing voriou* apartrneiils. Tine tiro was kept*in. a 
large and pSddltir kind lT chaling dlsll + I u Lbe i-^rly nsvlguton the Ireqnent 
rrearTcUre of these huildings Was absolutely needful, as th-ny were destitute of 
thi" Ti lEiq^aa or any other guidii, UJi d Wore ilildcf the necessity of fcR^i|jnW 
m Ait |^(o tp, and wem Eonse*p3ci:iIin great danger foomutidts and bhoiiLL Clicee 
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tower* also formed a conridetalde part of Lhc fortifications ef the early age** 
an^ bribe *5 tin? invention of making diM^t signals* the watchmen were for- 
4 jniilni^ w»lb large aea-Cffilcbisj which they satindeil from tlae battiemvjiU to Witm 
' the marilim, or l-D alarm the country un the case of an enemy* These fire- 
IMweri, which were tinei? thickly scattered alnftg the shores of thus Medltcr- 
pean and the Ited Seas, become, 3n time, scenes of the most horrid outrages ; 
thua perverted from their original beneficial uses In the moil bjinefoi purpose*, 
they were mure dreaded thin the dangett of the navigation; consequent]/ they 
foil Elite disuse and decay, tutd gFildnaJly disappeared. 

The moat ostinordinary of ancient stnicLUroi of th M kind l as the Phnroi of 
Alexandria, built on n smaLI Libud nt ihe mouth of the Nile, whence the word 
pharos has since hero considered ns synonymous with lighthouse. If was 
erected by tjOstfate^ with such treat niagoitbeucCp dial ft la said to have 
co*t Htulemy PhUadeiphhn right hundred taftnta- of eolih It had sevf^d stocks 
raised one above Miotacr h adorned with columns* balioN nudes, and gaSlerioH, of 
die finest marble and Workmanship* On the top a fire was kept cutlslalally 
burning, whicb a accoidiag to Joscplmft, was seen at the dwlanw of 300 i tndia , 
or about 4S Eleglilh u 11 1 The famous Cricaim of It bodes sorted hLh-J as 

a phqTQL Thu buildings which llflve in modem times replaced theae ancient 
structures on tile ahorea of the Mediterranean, JLc., are for inferior to those of 
cur uwn country ; imd as efttr limit* will FlOt alW of an extended view of the 
latter, we -hall confine our account to the tlirec lrtCi»4 remarkable lightlldu^ts fin 
the British and Irish coasts; (tatEiriy, that on the Eddystone* that on ihe Dell, 
and that on the South rocks. 

’flic Eddy stone lighthouse si situated at the entrance of Plymouth Sound, 
upon on ExtonoivO reef of Ttidte well known to mariners us the Lddy-stnuo 
(u! name sufficiently Elgnificant ai' its dangers), lying at the distance of ^ miles 
from the Hum-head or nearest point of land. The many fatal ueeidL-uta which 
happened an tbcie rockir rendered it very desirable tu erect a lighthuusa an the 
Bpi'l , hill the numerous and apparently injUtaiMinlablfi dilticaltie* of Himh au 
undertaking prevented Iho attempt till the ye^r I when Mr. Wiuslmiley 
undeftouk and accomplished this important object, though it was die Work of 
four years, A violent EianE* however, in 1703, destroyed every venlLgo uf (I, 
except some irons that wore fiisEcuetl ftl the rock. Jt WftJ rebuilt in All improved 
farm by Julm Kudyerd, a linen draper of Ludgate IIill, London. This budding 
u r ii=; uf wlilkS, in furni the fmfltmm of a cone ; it- wns formed of 71 Upright 
beams, united together by bring bulled E^i drcular kirba of wood placed within 
sidt 1 , ftiid upon wliic!i the floors were framed, Mr. Httdyerd UbOO Uh IjuLldLui^ 
quite plain, without ihe leant projection or ornament on which Ihe water cuidd 
net when dashing agaiuat sL Tbe building wr t is fitted up quite solid for 1& feet 
from die lowest poinl of the rock and, excepting ihe well for the ^Uur-casc, was 
iu] id to tins %jgnt of 37 fwL The iofid WM fkmi’d of three beds of moor- 
stone* with EtrcuLg flaoringi of timber between each bed, to unite thetfv with the 
cjElcrtinl upright*’. Th* whole erection, in addition to the weight of this stone, 
([which was about 2BO togs*) woa iccfored to the rock by 30 Iran damps, fu the 
centre ef the hltildjug ft tLroUg mast woe erected, IKCUTtd by ^ cramps to ihe 
rock, at ihe bottom, and riling shave the solid td the bright of feet, being 
untied to the framing of cftch Hirer ft d llirmigli, aod thus forming a cen¬ 
tral jlxls Ed cbnmhtn the wbole* This building had sumo repair* i*t‘ Its limbers 
in 1723, and again in 174-L; but it showed itaclf, during the butfetingi of ll&e 
Eei for 49 yedras to ho of a very cxccllmt ocmstnsclion. It wa* doilroyed by 
fire in 175Ai In 175fi Mr. Sneaton wh employed In rebuild it* From lire 
grtftl uncertaiinty o£ the weather, every *Ume waa so contrived that it vtm or iUclf 
Mn a candition in resist the wa-h of the sea* even when it w m immediftl^ly EaiiL 
Earik itoor hod tme or two holes driHcti tkrowgh ft before it hft the work yard ; * 
andUis liole being continued a few inches into the iucfc h nr the stone beneath, 
a strong tree- u n't vtft* driven through it tu pin ft fast to its place] ikivctaQa were 
also cut in ihe etkges of each stone to connect them by &ak- n wedges, which 
n- 1 fired the-joinings whibl the mortur or ccmenl was hardening; t»d a 
furlhft precaution ugaijsL the laLler heing rfoclcd by the Wcutiicr, al^ lire* 
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nntsidea of them wch coated ■BrtLh plaster u-T Pari#* The work weUt rapidly on in 
this manner, and the ffCCOfld count WJii nearly eel in a few d juts; hit R gale 
Eprang^lp, winch obliged the o^mturr in quit the Work, Icnv ing a few Hence oFfl b o 
Eiicsmd cntm lowExvd down Into thdr plWi, and chained strongly to thcTWjk ;• 
and eat &f (he tnaA exposed was secure lI by laying uwm it five cwt. of lead. 

A storm came on s and il was afterwards found that thia weight had been llfUft 
by tb* waves, rid tint the u one h^neisih it bad escaped arnicas lost, as we-tf 
four others ; from which circumstance the Ibtee of the sea on the rock may he 
conceived- Use light-mom was prepared in London ; it condatetl of eight cast- 
iron piling for containing copppr Baali-framel for eighlean psnea of glass each, 
with a cupola of*«ToiighE-min end copper, terminating wish a large gilded hall, 
The light cdRNisted of twenty-four large tallow eandlek suspended in a chande¬ 
lier, fcnd the first light wi i cilii&ted on the IGtll of October, 1759, which haa 
been contmned ever since without any particular ocrurrmce, ot (iny Occident 
pmdticrd by the many violent itorma which have, happened. I n she year 18 QT 
she chandeliers and the candleff Were removed, and in their place a ^fleeter 
frame Wda fitted up with Argtind buroera and parnbulio reflectors of silvered 
copper, to the great and essential improvement of the light. See Situ'titun* 
Ivarraiivr, cf t.!e Eddyrtcne LiffhtAifWt. 

We now proceed to a brfcf account af the Bclhrock Ughlhouri^t which, tike 
ill model, the Eddy atone |TghthcOHe a has figured in B lliuusand pc-riudicali pub- 
licalious, and will thErEfora not require the accompaniment of illustrations in 
our Work. The Beil-rock is a dangerous Teef, situated In the Firth of Forth* 
and the lighthouse tipcn ft is of recent datc ; Various expedients have been 
resorted to at different times to worn the marEuer of his approach to tins rock, 
winch 3a the more darigirroUT 5 m It iff 12 feet below thu Burface at high-water- 
Norm of these, howevt r. could be rendered durable: and though the necessity 
of a lighthouse waa hc knowledge d on all hands, the dlflicutlics and cx.pciist!i 
Attending Euch a work "prevented she undertaking till the year l&CWh when it 
wbs tin ally determined to erect a budding of stone similar To that on the Eddy- 
stone rock. The work was begun In the year ]£07 toy erectuig n building of 
timber o* a temporary rtfrlge for the work men! whicn occupied the whole 
the season-, a* it was only for two -nr three hour* tflch tide that the work¬ 
men cduIiI proceed!. The win ter was spent In preparing the itoncs ash on- It 
Arbroathj and in (he fulhavfine urmmcT four courses of starters were completed. 
In laci 4 d the solid part of she lighthouse was finished, filing abcul 30 frtt high. 
Ev September in the iuaft year, the building was raisod to ill height of 100 
feet, and a Ugbt waa exhibited in February, l&tl. ’flic budding is a circular 
SowEr. measuring 42 feet fa diameter at the base, and Id feet in diameter at the 
ton. The fl&ccut from the rock to site (up of the Aolid t or lowest 50 fvet, W aocom;- 
pli^Fted by a trap ladders but fftmngcrs who eannoE well ndI by such pathl p 

are hoisted np in a chair hy means of a crane- Hie light-ro®m is 8S fi e:t abovo 
the medium krel of the tide, yet the ipr-ays nf the sea dccbsj unoll# lash ngairst 
tbe glass', so that it becomes nEet^^ty in pile 3 °f wind to shut she whole gl tlia 
deaj-lighsi to windward. The light-room is of fin ocSagonol hgtire. H f^ct 
across, and 15 fees to height The light, is W oil, with Aigaud hnmeifl placed 
m tho focus of lilvir-phttd reflects M mhmery l* Uied for tiiUmg two large 
belli night and day during the conlrnuanee of foegy weather. Four light-teepcrt 
are appointed, three of whom are alwATi at the1 iglitJiouEc^afyl one, in Ms turn* 
la ash^ru At liberty. A E A ibroalhp a rilliee m the coast aWi 112 tnil cs din UulE 
frqm the EeH-r^k, is a signal tower With afi ohierTHtO^ whlch ^ 

rnspondtog aigunls are kept up with the lighthouse, 

The molt remarkahle lighthouse on the Irish coast is tnr Kilwnrhfi nr Houlh- 
Tock lighthouse, lying df the C&pl of DownshirCj find nvar the cnlrnncc nf^ 
Loch Strasiglord, k utati&n of greai "smportHnev to the navigation_« tlio Invh 
* Chann^L This ligiithouEe Elands Si|^n an extonsive reef tying ^ f 11 

from Lbs share. Fart of xh* rock is as all tilHra above the wrpelidliniiftr TIM of 
tlbH t|de r htll^ho feundaticn of the lighthouse is only alfcdt 4 or 5 f«t above Sow 
wnbar uf spring tides- It was tho work of die Iflle Mr. Rogers* engmeef toj.be 
JSoard hT tuffloma; it waff founded in 179& r and nneaaurta 31 fm diUMtV tA 
ThD^iMt 17 Uat djamvter at tl* top, and its height allhut 70 feet 


&S 


LIGHTS im COVDUCTORS. 



JI3 l-piilM iifid proposed bjr Dr Fran k tin for tbii pur]JKC f soon after the identity 
of cieeEri l*iE_ y «um lightning was niccrtiiiiicd j and. they tsliiblt n Terr important 
UmM appli^j.ttnn of modern (Wren** in this sckmce. ITui Ingenious 
npilosapnei- having found t3i.it pointed hodJc? ate better fitted for receivuitf nnil 
tliruwm g off iLe electtie fire ihnli soch in Are totnmiH by blunt ends nr 
flu surfaces* and that metals are the readiest and brtt conductors, icon dis- 
™ f ™ lhat bghmin- and electricity resembled each other in iWand other 
awUngduhmg: proponi-eu; he therefore rtttxnm*m<M a pain ltd metallic rod to 
bo miser] Mime foci above thd highest part uf u building and to be canthmcd 
drkvrn into the ground, ortho nearer waters The UjgEtnqw, should if ever 
oorne within a certain distance of this red or wife, would be attracted by it, and 
paaa througli it in preference to may oilier part of the building, mud be canvey^I 
int.> die -earth water, and there dinipped without doing any damage to the 
bndding. Many fret* have occurred to pros’® the ntiliiy of this seemingly 
appmrmiLLv Some electricians have 4ij>cLcd to ihe‘pointed termination 
ot this condnclar, preftninff raiher 4 btnul end, OH iLe supportion that a 
pnint insets the electricity from the clouds, nud ntlracta it a mat*r dislr.iice 
thmi a blunt conductor. 

Although til* sjpplkatkm Of lightning conductors to buddings on share it 
jlidicifflis, end then adnmlun very apparent, vet on ■liffl-board. where 
the itibcu uf ] 1 el 1 tning arc must to The dreaded, tho mtmductian of this meant 
of ijefenpfl has Lean do* and imperfect. The Conductor littbiMo employed at 
sea cnne»U of lung Awn Lie ihatm or link'- of rnelml. About a quarter of an inch 
thick, tamelima df iron ; eLds* employed in the Britts] 1 nnvv me iniu-v.tr uf 
copper r I bey are usually packed in a hot, and are intended To tw set up from 
Ibe imHmd to the sea when dccasicnis require* so that, ua ohsem d by Mr 
Linger in his E^lent Work on partiV from inattention, mid partly 

from prejudice, they ftwjUfiilly remain m the ship's hald during long and 
hu-firdniia voyage* ijuitc Lmemj% t d f n remark, the truth or wldcL is but tun 
Jrequenlty vended in the damage Ho constantly Lappenin* lLt Ma durinn 
hgliliung fltermi The nma&ffr of providing the b«l security a^mimt 

s™”? af ]l - htmiJ £ ^i> LiH.nl him been long ratted ; hut cotilinunus 
find tued inetalLic rodi Lave &en deemed in applicable Ey ships in cniHHUrDcfl 
of tliL-ir mnatii (the only parts En which they can be mtliiahedj btiag espased fo 
Chanels, al injnrv, to matian m m Variety of wftjs, to frequent clangntioD and 
cotitrarLi-iKi, mini to the n«:c*5Liy whLeli fro mien dy ariica for renscYin? il K 
Inghur mmi'j idLngeth^r and placing them on deck. It was probably from tliese 
enu#cl tiint the small flexible chains or links above mentioned Wetb empluved, 
Such cmidiicloro, bowerer, irilE probably, on exam inuti all, bo faand k -35 appli- 
pbk than fijed contimmui lines af melal, nnd. in every point of viawy 
suosliLutes for them. Tbsr great want of continuity, as wp|| 4S tliesr 
Waiil of mass and surface. Is very unfavotirobJi: to the tranxinisiion of severe 
explusiOEls, the cW trie matter hecwtfting aeasThle at thfr paints of junction, aa 
b evident by the sparks which appear upon them at die time of the discharge, 
W tlmt in some tnatances they haTO been actually disun Ltrd ; they nre likewise 
objactmnabk bemg liable to every species of injury incident In a ships 
ngemg, and mudf ddliculty u experienced m keeping them in their positign 
find unbroken, more cnteult* danbp gale* of wind, md at night, when the 
“liip il kkndt-r Vadp and when It is perhajH required, ns is already ohserved, to 
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extant, m os to admit of ill ? motion of me portion of list uinst upon another' 
And tn case of the removal of EUiy purl of thf mot. Uigt tlier W lilt the cradu^or 
attached to iti either from actideid »r design* the remaining portion should *UU fc 
bo perfect und ftramitavt ta tranfiinii oil ri wlrtcid discharge. To fulfil llicie 
conditions, Mr, W. 1. Harris, of the Plymouth Institution (t» whose? Yalu&bl* 
Iwper (Ml libs buI joct. contained in a recent number of JmwrfDPiV 
/L-EjffliiJ, Wc ore indebted [» the previuUi remarks}, has rco mil landed piece* iff 
flhEPt*CoppeT F from ont-cightli tn anc^ixteentb of an inch thick* and iboul two 
feet fong, acid raying from sex inches to one such and a half in breadth,. ii 
inawted ilo theftiarix in two Irmiittft, one aver the nlher; tin? hmli or joints 
Of ifco one being coveted by the central poFtiana af the uth vt- The lamina? 
ahoul i he ii vetted Together at tb*luitis r so Etf to form a long elastic tontwumts 
ItUe:; ibn whole eooduciur to be inputted under the cdgW of a neat grouTC, 
ploughed iDngitudinfliJy in the aft aide of the different _masTs, and iHlltiM in its 
position by wrought copper nails* bo 4m to present a fair ilitfnee, m The metallic 
line thns "constructed will then downward from die copier spindle Si tliO 
mMl-hffld, along the aft sides of the royal ifioH =m-d lop-galLml ImU-t* being 
connected in il* ramie with the copper about (he shew* hoTflb A eopprr 
Unfag in the aft ride of the cap, through which the top - mast slide*, 
nov takes up the CCHHWioti* and continues It over the cap to tlir tttl si Jr of 
the top-mast, and ms on ui before,. Eu thft fltep of the nmSt ; here it meeta u 
thick wide coppe-r lining, turned round the step unde? the heel of lire mntt, nml 
rating Otl B similar lay er of capper fixed to the keelson. Ttiia lart iefOTllWifted 
is [lb. Tome uf the hccli on holla, acid with three pcTpcndccubr bfltU of capper, 
of two inchCB diameter, wldch ora driven in [a- lit* main k**L upan three Iftii?- 
verse ar hnHxa-ntal halts, brought into immediate euniacL will* like cupper 
expanded over the bottom, Tito SumtlB of coppt r are turned uver the 
respective mast: heads, and secured about an itich or more dovni mi tk ■ ■ |'pn- 
tEceside; the cap which corresponds i* prejuu^d in a iOfflOwhlt aimfEar wav, 
the copper being continued from tha lining ill tho aft part erf" ihe round M L 
ever the cap, into the fore part of the HttUire *ine + where it ti turned down and 
Kcmred as before, fro that when tike cap is in it? pLu<c cho contuirt is complpk-. 
In tllia way we bare, under all eirtnimstifled a caodnuous metallic bite frum 
the hcghifst tMiint to the sen, whicli will tnmimll she electric mutter ricrediy 
Lhniuuis the keel, bring ihe line of leiMt msbianM. But since the main mfi=t 
duea nwt step on lh& kcdion, !t will be aecessuty to have a meiallhs enmmu- 
nicatirm al th^ step of the iimi.t, with thfi perpendicular stoochcuci immediately 
Under it, and so on to the feeelEon &a hrforf, or tfhnuc carry tlsc cwnducEor 
out at the aides of tlie reiaeh 

From what ku> been already observed. It will he appawnl Uat in wliatrvc-r 
poailitili Wc suppose the sJiding masts to ha placed, whether in a time of ciort- 
g&iion or conlruction(i Still the line of caminitinEii will muftiiii for that 

part of the conductor which, □rat&a&rily remains heiow lhe< e*p cnin top when 
the sliding masts Mt itruck, is DO longer in the Una of action ; couacqUcUtly 
Ui hirtutnce ne^d nut he oDiisidered. * , __ 

LIAJT^ One of the ].irimilira earths? and since the disc ovary by Kir 1L 
Davy of Ms metallic lase, which hr denominated cafrhm* it ia Tegordtd h>- 
Cliemlxts ha tile p tfdt af ealeimm , that important iuhitan^ cominmily enlltd 
hint b^mg found to he a cutlihitifttfon of cdJtilum end oxygen. * Lhc nature i f 
Jimt it proved hy the phenomena of the camhccsliun of CaJeiUffl ; tlie meted 
chan pin g into the earth with the oiMO iption of the trl) gen rai, LiTii c ii pu^Ll- 
in 450 poila of water, according to Sir 11. Davy, Mid in TfiU parts according m 
other ehemiiEe, llae i^lution is called lima u^er. which is limpid, but boa an 
acid titBtOf. and turn i vegetable hlties to grwfl. If lima water ha nLEu wed to stand, 
scum cal led ibv rtmm of fiat* form# fjU ill surface; an d if this be rcinO ixd 
another followi, till by ibis means lb= whole rf the Lime may he iepmled film 
the water. If 1 the lime be akimmvd, th* cream, hiving sscuuited a 

certain thickness, precipitates and falti to the bottom. Pure Ulot, cjt co ttareo^a 
rarthTii ticver found native; but in cnubj'l uilkin wlLh acids, particularly tiio 
cSrbtijjic, tl exkriix \a podiglOUl ^ until Let. Marble, iLnfcsiotic, and chidk^aTTc 
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afl Cirbijiiatiii u± lamE^ gypmsm ia a sulphate ef lime- BeWclUu attempted 
delvr mine tic prime equivalent of eakiuin, from the prnpoirtLnu in wind i 1 t 
caomhlnca with tn.y^€i] Eg form lime: on which Dr+ l re rEiufttkx that |£ _hia 
rc^ulta can be regarded only us approftimationit in consequence of the dilH r 
A)ti9i of the experiment. Tht prime equivalent uf lime, or oxide of ivddum, 
^iu be determined m rigid preeiion by my bitimmeni far analyzing the car¬ 
bonate*. By this mean* I that It>0 parts of cerbanftt* pf June cniuiit of 
-1LG0 of carbonic add + sS,4 Sole; whence the prime equivalent propprtknui 
ure 3,7ft acid -p d.ati-2 base.'' 

Tne operation colled burning limp h conaLsU in exposing ifarbltf, Ltnwrton^ 
ctuilkn tiyUer R hells, or any other carbuJulte of lime, fur Home time to .a white 
healthy which means the carbonic acid pnd water contained in tbeia suhayiice* 
are expelled; and tbc earth which haa the peculiar cboxncEcra assigned to Jin if, 
in Il-Et hi* hi lid Ell H mass which has lit tin coherence, ami i* therefore easily 
reduced tn ponder, it in usfttftlly cuRed qmck-ltmc ufle-f calcmikliuuL Newly 
prepared it ohsarhs w£.tur with pirn I Avidity ; it will absnib onc-fourlh nf its 
weight of that fluid, ami mL aid remain perfectly dry, U ft sufficient q uantit y of 
Waifr be poured upon it, the time falls into powdiu [ soiur of tbc hut La dPH- 
TarEcd iniu vapour bv ihr iluii-ngoged caloric of that pari which unites wilb tin? 
lime p e 1 1 In is culled the slacking of Ernie; if the qiumiitr fliick pi! hr t-nuujer- 
ftblif, anil performed in ft d irk place, light will be ubeerved aa well :ll heaL 

Thu kiLitM for Liisnuc! : t linte arc nF a great Torioty of forms,, according In tho 
Lind of fuel used, and iW manner in which they ate to he wrought, Sum* 
peraou* affirm that the best form of a lilne-Lilii U that of an egg pieced upon 
jtu narrow sonil, baring jmlt -if broader end struck uih anil iLst %UU l l 
compressed towards the lower extremity i the ground plate* nr bottom of ihe 
kiin, being neatly an oral, with ah eye or draft hole towards each cud of It. It 
in lupposed that two advantages art gained by ibis form over l!. ut of tb^ 
spreading inverted time (nl*a mucii tkHcd.i the upper part of the kiln bang 
conimcU'd, I he beat does not By otF freely W it du^s in ibe spttftdin^ codtf - t 
on slii- contrary*, it Fbcrcb'. T&Ctdres a degree of revurberfttion WnTcb ul i'"> il-* 
in twftiri hr. Bui ibr 'jtlipf, noil more valuiibk! L-lhct W Hfi iil to be this ^ when the 
con lid EhiilO k -drawn nut at tbo bottom of I he fur nice, tlie igniEtd iuassi hi tbc 
upper parti of ft selElm duwn freely aud evenly inio the contra! piuta of Lbe 
kiln. On c- &f tbc bm*A kilnH thftt we ute ae^iminted wirdt is HcahtoftiV patent 
kilti, combined with l be manufftcEuxe of cnkc H nud dricribtMl under the article 
Jfluv, The feustrnm of a cane i-* ei form of kiln mturh usedj and it nitty be 
tome JtdvaUtu^c to hollow W nreb out tbc upper ]J«irt r which ls frequently none. 
In many parts of the south of tiQgland, lirnu is praparyd fruiu Eh-t %-n.U -imtiinu 
of cbidk Lu kiin« flunk In the enrth, of the f«mn ot inverted coiic^ And Eiued 
with brLtk ; the base of the enne Li A.hauL 10 feet in diameter, and iibuiu 1-t feet 
deep. It i^riikiiLatcd that a hlltt of this kind viH yield 150 bushels nC lime in 
21 bptin. When the cbidk is dry p ttbont 5 huihcli of II TOftV he burned with 
I builml of caul; but when damp, h* in the winter, nut marc than 4 bushels hy 
1 bushel of co d- 111 Y&rfuMre, Aitd tome other pliiccs whc« cuid H iibnhduUI* 
caIcuKoui slate and limestone aro burned in great pieced stratified withcmi]; 
in these caaes the consumption of coal ia equal to DUire tliau n third pari ftf the- 
lime produced. , The waste of fiicL in this proves rendiiia it Vciy ineligible 
where cools are dear. The saving of fuel in the uec of kilns h apparent from 
lt\* ureviotte ^wcpnnts* but that saving. Mcnrdiug to Air, KftWHuE^ may I hi con- 
sidt-bly increoapd by induing the kiln at the and builfling a chimney 
over it; nhd it leemi tu fullow that the higher lllitt dllmnfy li the belter. 

Soma Htne-hunicrs prefer peal (a cnnl far the Aid f hut thftt jH'cFeJfeDee hits 
prdbablv arisen frnni au iniudEcioui maungcmriiL of cuul. Mr- Dodfttm usertft 
pe^t to ha tuorc ecoSimuicnl tluin coal; diet COal, by Iti eiCJ^sire heftt r cwise# 
the limeitane to rail iJltn solid lumps, which it never dues with pent, ftfi it keeps 
them in nil open state and admits the air freely. That the procAs af burning 
arm an iiloiv slowly with cd& 1, and does not produce half the quantity uf iitnv- 
lliij bcutnisl cn cy require# no comment; nevPTthelws peat Li A ?ery fuel 

fur the purpose, iid m excellent iiilutitui^ fir ^^1 where t be latter ia ygunffr 
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or dewer AEI kinds of lira? exposed to lt» air recover nearly Lheir original 
weight, except chalk lime, which, although }onf cxpowd, neror recover# mure 
timcL leven-eighthi of iu original weight, Sflfcti-e limmtonc*, iu PortUnd-aftne, 
yield a very whit* limes others,. M ebiiik and rooEtOILfi, a lime widi a ydloividt 
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st M the fire will produce qule It-Iimo. This OMCTliuu, wliinh it wm HippoaL-d 
wns the offspring of ignorance, baa been confirmed lay M.1 iciit, m tt twu bMc 
tTfriitifle lately published by hint on fiiOtfHr and cement*- Such lime, wIUeIi t* 
tedudtrily tanned dead !imr p does not dttlw with water, but up cm being ground 

Mld^nudo! loto a pule with wa^f, differs from common mortar by acE Ling tlilder 
water. , „ * 

HTutiiijla a tine carbonate of lime, made m Mina places by grinding Mil 
chalk in fl mill, separating the finer particle* by mulling ihem &W in water, 
lei ting the water tftllr r and making up the sediment into Iflives, which arc 
exposed to the air to dry. There are numerous mairaCuctoria beside ihe fire* 
Tiling where whiling it thus prepareJ, the leaves being exposed un shelves 
in lofty abed* which form, us it Were, the vertical external Willi of the building*. 

J 12 nom- places whiling Is mule from lime by slaking it with a little water,, then 
grinding it in a inti! with water, exposing tin* lime vr liter lo ills «r for same time 
lu absorb the carbonic acid from the .atmosphere, walking ewer ibe ■edimeni. 
making it into Inaccs, and drying them. Wfttn made into small kiTfi at Is 
called J/Pimili whit r ; and U in small drops, prepared ehai/r; the crwtaprqmrcM 
nf the jipathecums. It h principally uaud as a while paint* either filmic, or 
PiIXhhI Hith while had; the inferior priced whito lead has a InSng^ prajHirtinu of 
it lilting mixed wills ll Spanish while mid pttpaml chalk «ro likewise* exti-n- 
tinlyuifli EO wturate BCidi ill liquids ili variant cbcmiraE and mumbeturing 
epcmliuni. 

Lime with water form fl paste of but little ipbeiitin; for COmmoa mortar jj 
mixed with rough sand to give it firmneu; but the mortar for the outtrimm 
eUYrriiifc; nf in-door work. If mixed with hair lo give ii eobeimu whlinut bon¬ 
ing its capability of reoeiring a trnOCdli surface. As lime ibsorbs carbonic acid 
pa* as well ma water from (he atmaapberv, it should be made into mortar before 
it has imbibed any consdtkfftble portion efil, OthtMtU* il will bo of little value, 
ft in by the abwrpLUifl uf carbonic add that mortar acquire* hardlieu, its lime 
being ilowiv converted agfihl Into (he state of limestone; but lb* hanluem will 
xldI be perfect unless UJjdUtorbftd from its commencement* when lliia ch> 
wHiutJi iiwt ix pluarved it sewn acquires n moderate degree of hardness but age* 
are probably reqidreil for it to attain ill maximum, The allcX u| ho ud mixed 
WeiIl liuic oprrulm by hastening Its cryaioJliMtien. Little* thcaigb infusible 
alonr, prutuotea ihe fusion of ftti ihe other eftTths, and is Ejlchlirtiy u-^td iu 
nne!ting iinn arts i it serves as n llu % In |hc aiumhie and. ii^-X which tiio 
ores of that metal cOflLaio, 

Mari, which ii of so much value in ggraulturc, cuniiit* of n mixture of lune 
un J cWp and it is the efikwwts port of it* composition to which it* value 
i« uwlng ■ if ihe qiiuatity of lime in it da not exceed £H) per cent, il ls worth- 
le-ss. £verv good soil ■cantaios a portion of corbouat-fc of lime, which malc- 
HoESy Msliti in retaining the EiJroisturc ncccSiaty to active ^egelxlicin LlllttltOflS 
containing much magnolia ia unfit to nlhifd linie fur the fnrmer n U*e 1 ^ It may 
be known from good limestone by it! being much longer in diftplviug in Jjnlds. 
Lime is used by ibe soap manufacturer to render his soda caustic; il en L ;^ inlu 
Ehe flflipllkfi of gla^ss, which it msdera Itsl lifthla to atlract mui^luit 1 , wsd 
h'-si Lrillle than rl would otherwise be* It ii employed in ihe manufacture oft 
glue to peveni it* becoming fiexibl^by tbe ready abaorptioh of moasture It 
is used Lv the limner Iu fnctlilaEv the removal of the liair from shins. is 
Used by tltf rttgar f ffiner ta absorb Hie acid, wbicJvwpuld pevml the luger 
frvm cryslaHizing^ A soluHon o( 3ime is employed lo drflnst featbflfi from their 
as^nalod, find render them Jiwee-t ami fit for U*e, Acids dissolve pure time 
uii^j cilviAcsnnce, but Ueol h evolved during tSic eoIl^luu, IValcr Lnipngimlvd 
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wilh carbonic arid will dissolve a rifbdi I nr err quantity of it (ban before ; and 
.. lu^ttr^Fjvcd af thi* acid try cEposure to lI^ iiir,, E1 1 lina-c it held m solution 
n prcipElaied ; hence tli formation of BtufacliteE and i n eniirtalioEii futiftd iu 
\ ms. | be crystals ul Lhe boEeelEoUh oF litne in adds farm what are called 
1 III IjrauUfnl = par culled lluur fspor* d:f Derbyshire spur, is a HuilE* aF 
s ^ lilE j-i & Cftmbttonfcion of lime mnij I h u fluoric iteid- Combined with 
iiumatjc acid, laug^j quantities rjl' lime are held in solution by the waters of the 
lM ■■■Hi- Combined wi'li ralphimc acid lime farms pypsura - ^ypiMni r when cai- 
FLCied by n ttiodt-rote hv&i, b colled p las ter nf Pa tit. Coats bined witl i the 
■■K \ mEiriatie at id, or d'lorin-, il fomaa chloride of lime, I be hnfrus rdt used En 
bx.E\ciNPia r (which Rce.) Combined! with phafcpiaoric acid* lime funns the solid 
pnrEa of the bones of all iLEkiuiuk this of |p-fitaecau 5 animals ^ijiiti 

chiefly of carhonttlc of lime cunventcd by a Email portLou of nnimal ylue; 
ivbils tiwc uf cnutAceOLIfl animals alwaya ccuriE-iLti mare nr less of phosphate of 
litiiLV which npppaifnitLc-j them tu the nature of bone, 

L F M E&T0 S L. The n sd iw Lndural eti carLi mate of iime ia usually d istingufched 
by EriLi luttnej but Professor Jamieson coblsMits lEai a ^enuiof rnlneruk which 
he divides intn four sped?*; nunrlj, Rhombnmar, Ddorsiita, Limestone, and 
Arrm^ontlf - the third spmrs, bin tbtyaa L i j he didder into twelve Bul>&peeaeH 4 and 
tn«» .mails into Ktreral kind*. 

I. 1MNJXU. Use ntt of painting £n watar coluLirs, as practised by lhe 

andcut^ in conirndiatlnenon 10 lie more nwdem art uf painting in oil. Before 
Jubu \ an Eyck <be!LcF kue-wn by the name of John e>f Uruge&J found out the 
:irt " r pamBmf In dh the painh-ri all pointed i[ L wattr or orL their walk 

on w^uJ.n hoard % and ■. Esther*. When they niad^ use of Ikaurk ihev 
Ll hneia cloth over item, t^. prcTcut iheir upenltio; tisen IillJ 

on n girpiiinl of vtdtB; lustly, they imtud up tlii'ir . i.iluurj withwoler ttnl iIm. or 
snlb STuLter and yults of cgM, frell beaten l^llb the branches of a Eg- tree, (he 
piLce .v] a ire of thill whfd mtfi the c^ge; and with lIjJsi miiLurv tlity paiuted 
Lbpir pictures. In limiting af! pigrnrnti uni suitable T eseept ihe white cf Htnc, 

■>-""h is iiTily in fresco, Thu -irure nr idtramarina La oJwuvs lei [.ted with 

1:1 Uvy layers of hot size are nlwjLVB applieii En tlse booida r 

brJort: lljo siEi- Colour* are laid nn ; the edotLrs er^i all gramd In water, msd in 
ls firkiiiir iiliited with size water. When the piece ie ffnidla^d, tbey fo orer il 
iTilli the wIlEeo of in c^g- well btMcii; anti tb«S with yaraUb, if n^nlrad. 

}■ L ; r ' Hut KiapLELg* from the iurf« uf old lm:t\ doth, forming a Very 
uoit ac^orncnt njatrKal 1 peeitligirty adapted En the dressing- of wounds ; for 
wmch puTpoaa it u chiatiy Ltseti. This material La prepared fur the use of s-mf- 
p r coo?!, and is an article of cnn-jii]erce, in the fullwwmp manner. Old linen h ar 
hucb a« Ims been, worn for nb]rEs, sheets', a;o- Li prefeTred tn new tilolh, on lecoiiol 
w , ™ ^ rL 'n l n^flnesi of the bhrpLjJ innElcr. Those pieties are selected which jre 
witl-mE fractaug, or nearly so p :md that swie 10 or 12 inch*! bread ■ ihe^ are 
washed , (or slnild be, j perfrcHy dean, anti dried, and are theii ready In be 
operated npti by Eh* lint machine, which is ^tnerallv Worked bv a woman, 
i L ' r A bnrfe blsdti with pardkl nticS, the edge uf 

II , ; , u LUmi nr dull, but perb-ctlj ftrai^hi; this knife is fixed ill a liurixanlal 
l' £M ^..| ?n m a framr, which ji mad,; to recipreoaEe op md duwn T by means of a 
irendJ e ur OeiIoL W|p-n this pedal is presaed Upun by ihe fool of the workw oman, 
it causes tbe bladd la dt^nid vortkdllv wiLh it* edga acrw a board ur little 

covered wilh smooth InsEhcr, vlwmD lie linen ts placed ; and an ukilsir 
the p^ure .drthe |«l - llciI, the knife h Ltfmd from the v. urk by thl agency of 
ipcLisys The hnen U roSled oc ry nrufy upon a cytEndricid stick, wilh ihe weft 
IU IhM direction nf tho nick; and cotiBcmieiilly with the warp threads of rise 
llofcl. rolled rinihd IL A few inchei of the cloth bciu^ utLcnilcd, and a few 
jn : uE ^jj wuft pulled orr m till- EEid P litfivlng it were a fringe uf tl^ w*rp i 
^ Ke ,Ll1 15 h ! ] sE ^y *5th butEs hand, bv like uperetnr, whl 
' 1 ~hf- P l^ dte *' li rf the clu “ J hl ■ Position upon the w„rk Uwd, 

> lllf 1 M l f p; - ::ui,i , ,!; llt " fwt upon tin- pedal, l1 11 - knife desccndi, ita 
i ^ I 141 --' 1 K'tivtffo ill* first and sectortd thread of the pud 

'i 1 * wa n> whilst ihe luit# L ( this. brEd down ta 
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ihe operator puILi back lln? stick kiwardl her, through n space of from a quarter 
la hiii' an inch; ibe weft lluend is thereby jmsh-ed further at oil ^ the warp 
threurfs, mid from the Utter is scn»*E die linl, by ihfir being dnkwn und*f uu 
. iJ^e of tho kniffr- The fool beiDg lifted from iV pedal, the knife wendi, anJ 
the operator pushes the doth for wan! ilgffui to take lIlci titxl thread, which. ^ 
tin- prgp&m-tt of the knife, and the pullrnff back of the cloth at the kilns instant, 
Ls niuved along the threads nfthe warp j-fter the firit, and tauEne thereby Jin** 
■jiiL. En this mriiiin-r tlv operation is conducted, it tread after tbri-iKl,, (almost 
os quickly u* ft person could count them.} until all the cloth (or aJl the pieiCl 
■.Kf vlyth swtwn Lf uel3c togriherj upon the cylindncvd fltlck is worked OH; Lind 
*hua is produced. wden the work w AeilcWUlly performed, a Mntwuani ticdH 
»W „f thick downy lint, Simple *. thh operation may appear, it require* 
considerable pMvetice to obtain ilia neceeBJHy skill and adrtHtuesr} to do tho Work 
Well, and rtr*M- the (ipentlm to get a Using by It; it i< WueHj rented by very 
poor women, who earn only abufcit t£U sldl!in£B per week at the employ melitr 
r L'hc diificultj court its in inuking accurate movements by flic lipdl with 
|ueal quklnm; for if a weft thread u CToaecd by the knife, the work U chocked 
or aiHJilcd instead uf frrwurdcd. l~lic hlltor has never met wjth any published 
d^rirticin of dlij oUcrttwn, but bo *itw it performed about 20 yMM n^o by a 
poor old woman, mh this account is sketched cut from recuUctitEMl- 

LJQUEURS. Tliifl name, adopted fnim the French, is given ton variety of 
odorifennap line flavoured, alcoholic liijmin ; ihc fMWWSaes of prr? paring which 
hare been given i» VftHoua pari* of tins Work ; sc* Erir de Colccse, b&L’ de 
**. ' Ln this place tie shall insert the dMEriptiou of ft very convenient litUc 



^ * * 

apparatus atid the procesa of working it, winch wo irndtHtand il much used 
nt tfllfr. and elicwhrti> H H>r the purpcoc. At a is the boiler i riyriLnining*[ln' 
* diluted npiriiB and fliivmirtng iugredlenli} immersed in %\f ater bath K amUicaicd 
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by & spirit Samp r, bavin; iEvnml wicks. Hi c stj] I has a. in]] WtrV, mnnoimlttl 
by a bend d. iummndfcd by cold water in tho refrigcfwUKy f r The vapour. t» 
it ii condensed., ruus down tin 1 sidei of the h?ail h nod ij receiver! in a dmilui 
kihantitl, funiit-d around the upper extremity inf the nr<k f vheiuce it firms down 
a pipe/ through liic raid taler cistern. into a recipient fixed abate o series 
Jf funnel-shaped fillers Previous tu commencing ilia process of distillation^ 
ike recipient y la ^provided with a sufficient quantity of syrup, (solution nf white 
sugar,} to farm the intended liqueur* flier Which tbc can dr used spirit discharges 
itself When all dm? spirit is come over R tine distillation if stopped by extin¬ 
guishing tint Intpf lLic cock i h JiuW opened, when the erom^ic spirit end the 
Jy mp descend in to the first of die filterory. a a- n n. These filterm art- each rotn- 
posed of four distinct substances or layers; ibe lowest is of perforated metal, 
the next above fine Hflimri, over which U put 1%'u thicknesses of filtering ^Ihpur. 
Tile Ipixft and the syrup become intimately blended in pacing tllfoktgll tbe» 
successive falterrri, ami lIie liquor ii rvLtdved in bottlas undcrne-nlb m a per- 
feciJy bright aetd dear state. 

LJ ! El I A, An alkali, recently discovered by M. Aifredson, fi young vlirmuT, 
Employed in. tbc 1 14 bora Cory of M. Rersslius. Sir Hr Davy demonstrated by 
fflltWC electricity tliat the (hum yf this ulkaLi ii a metal h to which ihe nruu^ itf 
lit hi Jim fans been given. For the mode of obtaining litbi^ and on account of 
its properties, tbc reader U refmrd to Urct Didhmary of Chi'miti/ij, as it Iiim 
not yet been brought into use in the arts. 

Ll THOOBAFH1. The art of tmn slemng ffotn stone, writings or drawings 
made thereon ; which Is •quite of modem invention, Unlike otbrr kinds of 
printing, slim is strictly cli l sriirpl, and ii ill ctioEcqucucc called in Germany, 
rdrmkiil prmiintj. A dm whip is made on the stone, either with. ink containing 
olragminj* matter 1 or with Aq]k, containing similar substances, but m a more 
fcoflceatriLted ami ind tinted a tale. The drawing tfl tlicti Washed over with water* 
which rinks into those puftiutii of tbc ilonc that are untouched with tbc grease 
of the draw Eng, A cylindrical roller* charged with printing ink, ja then piqued 
all over the fitting and while tbc drawing nsHSTCf the ink, tbc rest of the atunu 
ia preserved from it by tbc wnU-r on account of the greasy nfllure of Ibe Ink, 
Thn art is said to have been invented by mere acridcni a by Alais henefcldcr R of 
Municli, who being an author,, and too poor to pnbltHb Ids works, tried varioni 
pluns, with ciipprr-platei and compOsirionfl, with a vtew to becoming hla nwn 
prbiCcr. In ihc oottntft of his eaptriawnta, be found thiita comncHillfln of b04p. 
Wiia, and Urrip-blaek, fonticd an cicellent ink for writing with on plate*: as, 
wben dry, it becitirti 1 firm and bard, qhd Tvsi^tcd aquafortis. He wanted tkiciltEyi 
howcvrr F in wriling backwards m the plate*: andtiiat be might exercise this al 
less expeiMCp be procured some pieces of Kilheim gtnne* as a cheap tiiftlciial, un 
wbich, after pnlinhlng their lUrfaCfis be miflLt pTWVtlSc, Having been desired by 
bis mother Ed take a li*t of some linen about to be sent E.o be washed, arid 
hairing no jr^i r at band, h^ wrote it nut mi a piece of stone with his composi- 
tiim. W hen bo w ns afl crwnrds about to tdiacc 1 1 ia writings, i* occniTod to him 
iIlh i tnprcBfli™* Fnigbl be *bLamtd, from it ; and after had bit in the stone 
with aquafurtis. diluted wi th ten ports of water, after Id ting the fluid ilatid five 
minutes mm ho pnsecedsd. to apply printing ink tfl (lie itoile, fiir whitl] pur¬ 
pose bo hist applied a prinl^r'i boll,, hut after sumo unsuccessful 1 rials, lie mode 
use of a thin p iee# of w owl covered with fine doth, and wilb thii hr perfectly 
auccrrdcd in taking Impressiririf. ft appevored to him that Ihia new mode of 
janrin^ tit yf very considerable im utajice: and he therofgn:, tbougli with 
gn-i^Jiihcul tii-a, p«imra4 in improving ft, and in attempting ib anidjcatJoEi 
U jimctLCid puffWf. lie 100 U ftmnd IhaMt was not nccoasarv to hare the 
. kttm raicd above 3 lie stone j but that the chemiL'd prop*rtlE?s wbkb Iwp 
grrue auft water so cfbolUfllly separate from each oilier, wore quite sufficitiU 
or.iig auq^Hsc. He nfterwBjds ofslow^l milch ioboiir and Assiduity 111 0011 -* 
Plvnctirg tin 1 proiHtt jfijn, and Other apparatus for printing. The lint esaavs 
were MrOJu- pieces of rrmsie executed in 17CS ; afterwards 
in and writings. He still however lumid great dill^mlty 

in w^ung bMkwirt., ihi.kjli.uiu HinV «{ lilt pruct'ij uf ^ 
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as 

Ifce die of drV snap, which was IhUTld to ImVb pfrmamcnt IrtfSS which would 
cire imnri’*»iiins, naturally led to the mode of chalk drawings. In 1799, ofU'T 
Lvih.» made many imurereinetLl.% SauEftlder obtained a pal cut pnvilcp? for 
the clectemW of BttViirfa. in IfiOU, he introduced his dlSCQvevy into % leiHHJ? 
whm lie uhtoined a simile* gram fur ten yeans, The invention Apreail, though 
■lowly, into Prance Olid Italy, but it was not brought over to England iinlll 
I fid’ when M. Andre d’Ollvlibaeb, n Hu-rcliant in London, succeeded ill Wt*- 
dudnir it untv to a very limited extent, White tile war lasted, die employment 
of the lithographic art win eliLfly cnnEnrf to the qufirl*r-maslEr general * 
uffice at the time Guards, where it was Used f« limiting the plans ot 
bat lira, and mans of the'seal of war. After the peace the Art was revived, wild 
there are now liTEngland, w well M in all parts of the continent, numerous 
CAtafiliilrnmnti, where it is practised with great ratllcnre land it is dilGeuft to 
say at the present time, whether the German, trench, or English artists, have 
ohi,lined the pro-rtniuirnce. Wo shall aow ]»rocEcd to explain rtc several pro- 
Etsae-j of tho nit. , 

TAe Slunet, hji d Ikv mamur m wkkh iUgmprtpmd to rte £iw fhr 
Tl]« ftiHie most um-d in Engl*md is found at nciir Bath E it is one of 

Ibe white liu bed*, hut-nut of AO fitJ a a pr©in T not 10 dose in text*!* a* the 
German rtCtte, and ttenfrnr inferior; but it k good for tsmR&n> and due* 
tdlonijly WddI fisr ink dmirfugl nr writing* ATS cricarirtul Itona* m* 7 ho tu*d 
in lilhampW- beCffOift ibrv imbibe grease and mubtlire; but a limit 1 enteuy 
calrareMis d(*s not answer <retl; there should he a mixture i«f alumina mill 
■jfe*, Unff of ih l- mint certain indicmtioti* uf htbog-rupllitf nimortioSj l« rite 
conclanidiLl fracture j ril itpnej of thi« kind will be found gowt if they are also 
| mn 3 + li^e the finene* of grain, ns,d thL * bonUSgenouEncss df teKture that ar* 

cerawrj. Lc b however taid that none him yet been Wd rqurd *□ those 
obtained from the (jUanifi* of SaMufru, near IWenlirlirt m mid 

tbiiL the lithographers of rmmence In Pdrh toe ii* Other* In Older to anstam 
tlae iin'raur*. 1 u-i-fcid in inking mmrraaious, a Btuur, 1- inches Hjliitrer Qu^rtE tint So 
be less than JJ inch thick. nnd this ttieknna shuuM increase wSkL the area of 
tliff mui h-. Tha itune* me first wwn to a proper |m, nnd are thru ground 
smooth ajuL Sevri by rebbinp two of item nice to frve, with Vfetar 
uaRiJL They must be very tore fully eUOijjud with a it nielli edge* !□ iseerLaili 
rimlL they are perfectly leVel in «rery direction, This sinplirt emty In ibe ude 
which ii JifuT«r:iriU to receive ibfi drawing, sa the iiiilur.d diTisicm of the tlorto ia 
true &r the Imdc, VVhet* the stones htfl^t tliiu be^o ground [wrfectly 
\ evt *\ f tbiiev are wclhwtttlied, to frtf them from ftrtj tif the confer gn«ns of sand 
which miy hive hern used in K smoothing rilfnu The? lire then pLicrd on a 
board ofer fl trough* and they wm flguin mbhed Cnee to face with ^nd and 
water hut with ft sand of much finer teituro tbjm thm vremudf u*ed. Ibc 
ewitest core must be taken to hate tile aand nu&uatly tine; find for tbs pur- 
boie it Mist be EjArd lliTRiigh it Nmall dort ^ « tilifib grritAf .and nf ■ 

rarir^t tuxtnre rinm ibfi rest will scnitcb Lbc stotie r em4 iHe» acrthelii^. Will 
rtriurvf&rtU epwar m the impreEfilon taken from ibe stone. When ihe fitooL-s 
hiiv^bemiTullduredeufflffetltlv- fine T and iMl pain luffieiently amEwth, tlsej 
must then be earefullv WftflW aud afterwardi wiped dy with a clean soft dulh. 
Thi* h rile plnn adopted to ftepare the Btonesi fur chalk drftwlnge r but to pre- 
pare them for Ink drawings or writing*, the folio wing mrllldd « the hat : —After 
tb* process jUit deacribcdhttit been c'lmplctcd. tllfi a?e well waited to get 

rid of the sand, and tbey are then rubbed to together, free to face, with p.^ - 
dered pumlcwtoe* and water. After they an made perfcctlv MDOoU^ UAJ ere 
U^aio washed md wiped diy p and arc then separately poLiabcd WLtb a btrge piece 

of pmniceatone. ^ _ , 

roc^ffl* Mr rtonr* nfier Met/ ^ aatul ta stiv wed over the 

aoiface. which t* apxinkled witb water arid rubbed with anotJicf itonc, tmut the 
wri tin g or dfawEng upon it bus com plainly JiiMj^unril, * Jt tmat then be vr nfttu.'d 
iuamiaforli^ diluted with twenty times It* bulk of water; Uidtte =tone U thou 
prefUred fdf a new drawing or writing, by bemg rubbed with fine miuPor 
^.i:ijjc« 4 tone as befrrtf. The longtf tlrawiuga r&niiiin c«i atones the deeptfr ujc 
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UA rtT the chalk penetrates into M fuhitniic*, ami consequently the more of 
thf gtube mrut be ground nw*y to mmaTe them 5 this U fthm fliafe necesrary 
with ink drawings or writings than with chalk, owing (o the greater fluid! 11 
blicl CUnaiitjUcnt porttrapitv uF the former.. 

„The iubitancc* na «3 by the arrial upon lies stone, ora ulLhc r Lithographic ink, 
car lldii|gnifbic chalk. The former baa been dcsdrttad under the ortirta Inje, 
{iWdchsDe^) but-*— 

JSrf? ftt£ for tusking ffGmfm should be somewhat leburned, jmd therefore 
Softer than that used for writing or drawing directly upon the stone. 

IJtkogttpAk cAali. should bare all the quali-tje* of □ pood drawing crayon* 
It should ba even in texture, arid curtj a good polnL The following propor- 
lians ore ri-Loimniiadcd.; 1 J or. of common soap, 2 OX. tallow, 2 | oz. virgin wmx f 
I ok. shell-lac* The rest of the process is Ute same its in making tha*ink. 
tfis* blank should be mixed with the chalk than wish the ink, ill only tuc being Lu 
eulour tb^dnwfn^ that the artist may see the lilies he tracs-s. When the whole 
ia we]] mixed,, it ihould be poured into a mould and very strongly preiicd, |p 
t^pr] any oirihai may collect In bubbles, which would render it ipnngj. 

Mad* of dfauinff, —FWiotti ta drawing m writing, thr stone must be wdl 
wiped wifli a clean, dry doth- The Ink is rubbed with water, like Indian Ink, 
and is almost wholly used on the polished atone. The dudie it used only np*n 
the grained stone; the polkhcd surfure of the ether would cot hold U, In 
dm wing with sck p t gradation of tints is obtained clthEr by varying the thick- 
ntss of the tides, or their distances from one another, bs In engraving, Tie 
ink lines on polish cd stones, being solid find lid broken throughout, receive the 
printing all aver; and if the lines be drawn m fine and os uniform as tbi^y are 
usually an copper, the print from them will bo in no respect inferior ^ hnl It 
requires 0 greater degree of skill to execute as Well Upon atone as li Usually 
done upon, copper or steel. 

In Using chalk, the framed stone should he Very carefully dusted, and the 
utmost attention be paid to prevent any lodgment of the smallest particle of 
gti'tui^upon the surface ; personal cleanliness is therefore absolutely urccjsHry 
to the Mrftotfioa flf htf Work, cspedaHy in chalk drawing The chalk i* URfd 
UtK^n the stone precisely in the same manner 13 crayon upon paper j bui it is- 
of eiHciitia] advantage In lithography to finish ihe required strength of tint 
tit onre, instead pf going over the work a second time, the stone being impaired 
III its ability lo receive the second lining dearly, by the absorption of the 
firet ftonu:- practice b rc-qinstn- t<j use the chalk dcVrriy, ea there has I ■<><.> rfc 
no chalk hitherto triads tint wfll keep so coed n point as js deisratiJ e-_ There 
if likewise some diffiritlty experienced in oblniniog the finer trail Sound 10 the 
nnprCi3.jon ; a ndfa order tooblahl the lightertmtsproperly, it Will be nwessuty^ 
to put (J itf chalk in n rest, as ^Lbe metal port efrayofi is ton heavy to draw Upon 
the stone. Tin 1 editor, w 3 m aOmetinit^ practises, isin tlie liabit, bcfnra be cam- 
menc^ his Abject, of piiLELLing I'Cl or 3 D chalk, stuck in quill boldcrx, 

and placing them beatjf the stone in a Utile box, taking them Up iticccsorely 
Os the paints become worn off, m utn nvn]d p if po^sibli> Ibe cutting cilf chalk 
dunng tba work, which endangers the soiling af Uio Htone. When a very e>1j;i rp 
■nd delkate line h required, he sbar|ieiia lilt point of eIll- ettaik upim peper, by 
pLislLLisg it forwan] in an ineHucd position, and IwirTingit round st the eaine 
Lltnc between eU ctIbtr-fingex and thumb- As the chalk softens by the warmth 
of die bond, il Si quite uecrs^Lry lo have several pieces, to be xble lu ebangre 
IkimE urtim cue ihcEr chalk fill* the wedge form, aa bdllg alrpiitpr. 
TbrWpw&m Iliat break offifl drawing ilunld be cqpefuily taken ulf the stone 
by a carnet s hair 


J^-para/jun «/ th, H vnf forpr^lh,.}.—’^ diving being fuiinhed □» |l,e 
H ",J 11 Y aent la . l,l "°P ra r }l ' L ‘ prillt'T, an urttmrc litlutilt-der af Ha art 
“ JtI "Utce» or the impnaaima. Tho finl proreai i* [o etek ,1 ,1 ■ ilm*. 
“® “ b ” j “ donc l> - v !*•*% Its tti« oUfradv oil one edp*. 

T' y .' /‘"“I POUrtne; n X€ T it vny dilute nitric , c id. ft ipSured on 
J* I* j 1l,ne - 1 , * lllJ mua Jot*n an over tin? aurfwe. Tl» iUHic It |]jen 

p.i^cd «n J 10 apjKmiiE edg., and thu tithing voter being c^llctttd. 
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from [hr trough* is again poured o^er it, in the- ?imi? manner. The degree of 
strength, uhirll la usually ikkutvns per Ci L Ei1 r -of Acid, should be bucIi as l* pro¬ 
duce a very slight vtfcnp escEuce ■ ajiu it in desirable to p-LI h- Etching waf^r 
twn or three tunes flr«r th* dark*-*: parts of tke drawing, as they require mure 
etching [back the lighter data. Experience alcoa enn, howpvflT, guidt* like Sillwi- 
grapherin tlii^ department ef tkart, raa different atones, and different can^m- 
aitionB uTchalk, will be differently acted upon by the acid; -Midchalk dtn&lU"* 
require a •wofther acid them the ink- The atone in next to be carefully washed, 
by pouring clean rain weicr aver it* and afterwards whh gum vr dtor 5 and when 
nut Lm* ttyl* th# roller charged with printing ink is rolled aver h in both direc¬ 
tions—sideways, and from tup to bottom—till ibe drawing LakcJi the ink, It is 
thi^ ivell covered ijvcr with * sfilutiuu if gum Arab id In wider, of bhuut tin- 
coimsCcnry of nit. 'Una is allowed to dry P >■ 11 >-l preserves th~ drawing friuii inly 
alteration, as the linea cannot spruad, in conBequrnee of the pof-es ot' the ^1 ;i.- 
being filled with (he gntfi. After ihe etching. it is dttiraf ..>V to j^ave the tbaiie lor 
n liny, end noE more than S wp*k t hc-fore it U prinlerj from The offset of the 
etching ia hr-!:- to lake away the alkal: mixed with the chalk or ink, which 
woLdd wake the drafting tiuble tu be affected by ebe water; and men dty r to 
make the stone refuse mure decidedly in take any grease. The gum aaaiiits in 
tl 1 i* latter purpose, and is *] i.d it essential to the perfect preparation of the sur¬ 
face of the Btnu<% 

JV'mlint ?*—When the intention i* 10 print from the stems., it b placed upon 
the pluiten or bed df tbe prres, and a proper si^frt icrapcr is adjusted to Lbc 
surface of the stone. Rafik water 3 * then sprinkled over th« gum On lbc stout, 
which, being dissolved gradually, and a. wet fpotigc passed lightly over (til, the 
printer wotIr the ink, which h on the colour table placed beildo him , with Lbc 
™llw, in all directions, until it: ia equally end thinly spread on the rdjet\ Tho 
taller is than fHifisicc! ovet like whole stone, cart being taken that like whole draw¬ 
ing receives a due portion of ink; arid thil J«Uft be done, by giving the roller 
an Equal niQtioik and prviamt, which win of course require to be increased, if 
■die drawing does not receive the ink readily. When the drawing ei first mod, 
it will not racerva the ink *0 readily aa it wfll afterwards f and it is frequently 
=™™ry tfl wi t the Etone* and roll it mitral tin^, before it will Lake the ink 
easily P After this takes p!Me p cxir must hr token not tu wvt the stone too 
much 1 the dampness ihcHjJd not be more than is neefJiaary Eo prevent the Ink 
adhering tu the stone whore there b Tie drawing. After the Drawing is fhoi 
rolled au^tht sheet of paper 11 placed un the *H)tkr P and the impTCfeion taken. 
Upon taking the paper olf the Atone, the butter nppean lo be quite dW, owing 
La tlic paper haring absorbed the nkolature on the surface; j| must Therefore be 
wettud with ik sponge, and again rolled with ink, the roller 1 1 living b^-ii wall 
worked on tlkt cuiotir table before bring applied. During the printing* some 
gum miiHt sdwayj remaui on tho stone, aitSiffopb ii will not hr^isiU^ titber- 
wise the ink will be received 0 D the ntu-Tiv aa Well aa nn the drawing, by which 
the latter would he spoiled ; SO that if by too mudk wt-Lting, or by Tubbing 
too hard with the sooner, the gum ia cnrifely n?movi-d r sonke tr^b -jiuj water 
tnLut be laid cm- If the atone has in the first nkstencc been laid by with too 
imall a quantity of gtliu, and the IJlh CtnJttd tbo alone on being first applied (n 
it* £Uln water mint be ns^d tfl dump th? «tnn <K iiuEcad h/ mutc water. ' .Sn^ne- 
Eimoa. Jnvmf, this may ari^e frons the printing ink bring lot> Eiuu r ux will 
aRcrwardsi appear. If some spots on the stoau take Li 11- printing ink, m-tv^lh- 
sliULding the above pwanttons, flume ntrong acid mum; bo applied t;#lbein 
with m brush, find aher tbi^ is washed ofi", a litllc gum water is dropped, in 
tlv place. A sted point is here frequently nectary to take oif the sjkiIi of ink. 
The odgrt of the stone are very api to get hailed,, and generally require lo W 
■washed with an aid sponge rafter adding in; they mu*,! r]*u rrcqn.^l|y have 
an opplieatson nf acLij and gnm, and fUmetimv-s mu?i be rub bid with 11'uukice- 
itone. If*n ink is too thin, nnd formed df a tnmi!li%ot suffidcnllv burned, 
ft will soft the stone, nolwEthftEaiikding the proper prtHlltinT] u arc taken ufjvrt- 
mSt t\ m sIoiif, acid ptepoiing tfe properly with add and j>mn; aud If* on the iu;-. 1 
* hand, the mk is luo lliiek, It wi 31 tear the lighter tkT i. of tbs chalk if* 1 1 = 

TgL. Ik. V * 
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^one, and lliHS destroy the* drawing, The consideration of these clrcu nutans cs 
Lnjukrfit once to the— 

m Prmfin 9 c* »J‘ {hi Printing* —Thn accidents just men tinned or ise at the extreme 
points of iho scale nL vrh id. the printing Lflbl cm be uacd, for it is evident 
tlifPt 1 be nn! y Ini ^ that can be used are those which are between these pain ta; 
Lli!^ t=j thicker than that which sotll the -tone, and, nt the same time, ihinner 
il l all lhat which Ultra up the drawin g. Lfthograrpht'' r* are Kunctinaes unable 
in print in vnry hot vr r-alh i.t t the reason of which maybe deduced from the 
foregoing. Any Incrcraso of temperature will diminish the CoosEitency of e|iy 
printing ink; the (tone will therefore soil with an ink which i&utd be safely 
UJMhl nt a lower Icmpcratfirs- - f hence a Miflcr ink must be used, Now, jT the 
temperature should Lnerease eo much that the &C*tiC will *oT] with any ink fits ni l 
less thick than that which will take up the drawing, it is evident thuE the print¬ 
ing ml^L ccdec till a cooler Lcmpcnitura cun be obtained; fbras ihm drawing 
chalk ia effected jpiju-nLLy with the printing ink, the same ink will tear yip the 
drawing -nt the diUcreui degrees of tern peraUttn. This, though hi BamcrimM 
occur 3 ts a rare case; but it ihowt that :t is desirable to draw with a .k nr 
Ink of lesi fsilniaa in pummor than in win ter t aud uIeu, that if the printing 
room is in winter arl&CXaUy halted, p-itns should be taken 10 regulate the heat 
os equally as possible. 

OiArr Dt/pevltie* in Printing, nvf rrftrahte to tkefircgmnff tjenfftil Pmctpk.— 

IT the prtflUire of the scraper be toa wenk T the iiik Witt nut be gmm off to the 
paper in the Emprenron, alrhcusgb the drawing has been pmjpfriy charged with 

XMertS Will also appear from the scraper being notched, or not correctly 
adjusted, or from any uncreiinesi m the leather nr paper. After printing a 
ramiidvrabta number of iruprearinns, il sometimes hnppenp that Ifu? drawing 
takes the Ink in dfflrh ■puls in different parts. Thi* arises from the printing 
ink hecoming too strongly united with the chalk or ink of the drawing, and if 
the printing bp conlinuad, the drawing will be eperikd. The reason of this b 
enstfy ascertained. I'he printing ink readily unites with the drawing, and 
being of a thinner consistency, it will, h\ repeated applications, accumulate on 
the tines of the drawing, soften them, and make them spread. In this case, it 
is necessary to atop the printing, and let the 4oht rtft for a day or two, for tfii 
dm Wing Ed recover ilJ proper degree of hardness If the drawing should mo 
smutty from any of the cause* before enumerated, the following—^ 

AILtlt&efvr ckaning £kw Draieitu/ white printing mu At ha nsed*—Taka equal 
part* of walET, spirits of turpentine, and oil of olives, and shake them well 
together in a gio** phial, until the mixture IhJths; wet the itone, and throw 
this froih mmi it, and rub It gently with a fluff sponge- 'Hie printing ink 
wfD be dtssulvedf and the whole drawing mil alio disappear, though, on a eloee 
eminim-vison, it can he dklmguiabed in Mnt white lines. On railing il 
again with pujpting ink, the drawing will gradually .re-uppcar, aa dear as 
at firsb 

Blistked Paper nnJJi for L nyrapAic Printing ^—A cridenEl Bomedmc^ occur 
in the printing hum tFie quaJlUca W the paper- If the ptiper hare been 
mule From rngH w hi tch have hcem bWcht d wit hi nry-ruuriatic arid, thii draw¬ 
ing wilt he Lhrurably moiled after thirty imptrasinna, Chinese paper has same- 
times a strong taste of alum ; this eh m fatal, os sometimes to spni] the drawing 
iiili t Lh.' fim impr-.-.-icn. Whi-n : I.. ntonp it tu be laid by :iitei prindri^ in 
on^r that it may lie n«d again nt n future period, the drawing ehculd Eh- rolled 
in wikh,u— 

Preferring Ittk; a* the printing inki would H when dn\ became eo IttmL 
1:-= drawing would mt lake frath printing Enk freely. The follow in L- 
H thr cumpasition of the printing ink:—IVn pom of thick vattiith ^f 
IJlJ * tatoor. one pa-t of Vcneriau tnm^tinc, and an* 

r- ° Vu !' M ™ U V, hc mch ^ tn s clher » ftur pans of lamp bhtfk, 

IflVirtZw miXcd With ^ it mual ho pmfed br mi 

T“! 1 ’ ,h uV i ; Bni “ We {or "" In the 

f the writings m di^wingi which have been exmlid oo paper prepiwed * 
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j, ,r that Wffpoin], shuttld possd^^ ihe following proUcrtJrf. The Ink ought 
Lu be ifl-eflpw, iiiid somewhat thicker than thiit is.i«3 immediately uSi flbiEte ; 

&o thai when Lt is dry on the p^er, ii miy stLEl be uificun fly Thscoils to 
Liauae uJhtfffncc to die stone by simple pressure. The following in the uam- 
pr^IttWL Dry *e*pw and white wax fte* from Latlnw, wch IfH) drachm* 
mutton siict, 3d drachma, -li. l!:^: and mastic, each 50 drachms. Limp black. 30 
!□ 35 drachma; these materials arc Id be melted W dm way described t‘*ir Littlb- 
grapliic Ink. i zH-l-l!- Iss., 1 j.it tLoCitt-grille. t 

^ Paper, - I he operalmu by vc Ii ieh a writing or drawing i t tTJUU- 
ferred from pai*r to atone, nui only rtflbrds the lucelis uf tt'h ridging labour, hut 
hIm of pndSff the writing or drawing* in the flume diroelJolii fa which they 
been imewi : whereas, v.^en they are caeeulecl immediately on stone, 
they limit be performed ill a dircctiofi opjJM^ ha that which they are eventually 
to Lave, Ttiui it ij necC^^ ivy to draw those object* on the toft, which, ill, tlin 
imprest on, ora to be m the riqhL llEUld, To ecqmrc ^ of reversing Hubjocu 
when writiag or drawing, il both difficult arid tedious; wh3^ by the aid of 
tmUJpiienl, and of autographic) paper, impressions may be readily ulihifld in 
tha srijnc direction as that in which the writing or the drawing bfcs he-jn made 
In order lo make a transfer on to &tetie of a writing B drawing m lithe- 
graphic inti or m crayons, or fln impresaton from a copper plate, it is* nM**swy 
Ut, that the drawing or Irani cript should be on a thill and flexible substance. 
woch aa common paper r 2d, that it should he capable of being easily detached 
from this subatance, and transferred entirely on to the itour, by means of prea- 
jurt But aa the ink wiili which a drawing h traced penetrate* the paper tu a 
certain depth, and adbeftt to it wilb considerable tenacity, it would he difficult 
to detach diem perfectly from cadi other, if, between the papur and the draw¬ 
ing, some substance was HO! interposed*. which, by the poirtiDn of water which 
il u capable of imbibing, ehould hu far jeaten their adhesion to each otherj that 
they mat be completely separated in every poltib It ii In- effect thh that die 
paper is prepared, by'covering it with a acie p which may bo written on with 
frailly, and on which the finest line* may be traced without blotting ihewiper. 
Various meant may ho found of column BEeatiag this pfcperlj to paper. Tnc fol¬ 
lowing preparation liWt always h^en found Lynucceed, ond which, when the opera- 
lien U performed with ihe ileeeaflary precautlout, ndniiti uf ipe finest and mast 
deUcahi line* bring pcrfbclly traUBferrotl, wittiout leaving the fiilnloit Irsee on 
the paper# For litis fitmKUa, it ia necesaary i-i take ft Strong, nnsked pnper^ 
and to spread aver It n prepared of tins following material*: starch, 120 ? 
guns arahicp iD t and alum, 21 dnichmk \ modFraicly Llaiilk paste k niftjle With 
Die Stareh, by mean* nf heat; into th» paste is thrown th^gnni Arabic and die 
alum, which have been previously ditsulred ill water, and in separate tcsmIj. 
ITart whole k misicd well tog&lher, and hi i* replied wurrn to the slice to of paper, 
by moans nf a htuab, or a large Hat lLair pencil. Hie paper may be enlaured 
by adding to die rise n deration of French herrica, in die propfrlieiEi of ten 
drachms. After having dried tbts autographic piper, it ia pul into o prts*, to 
Hattcii th^ iheets, nnd they are made ®mooih by plating them, two at a time-, 
on a iloms, and poarilig them under die scraper of the lidiojrraphie presa. IJ+ 
on trying this it is fouthd tn have & tendency la blot, ihis inconvenience 

nmv be remedied hy rubbing it with finely-powdered sandarac. AnttcKed is 
another recipe which will be femnd emially useful* ulid whlhhdtM Du? advantage 
of being appiicahlc to thin paper, which JuLS Iwcn tdred. It requires only that 
the [saper he of a, dnu tciLunS; unmelv, glim tragiLuaii th 1 -I drachiUiE gl |K j| ^ ? 
Spanish while, Se mid nlarehj 4 drachma. 

Tbc tniga-CAnth is pnt in'o a large ipuantiiy <if water to dwultD, thirty-aiX 
hoUrt before it is mixed widi the Other miiteruds ; the glue La lo be melted ■ 
m over di e fire in the UMual ussniur. po>te h m ado w iih the starch e und afU -1 

hsving d whilst warm, mixed these sc leral ingreilieirtor the Sponuh white ■* to 
be addeil tft^hem, and a luyOF of the sizing is to he :q^#d over dm paper, bi 
already described, taking eors to ngilnte- the mixture with the brash to the 
botftm'i * of tha vessel^ that the Kpiuskh white may be equally distributed 
•tbrcni^honi the liquid, IV c will hereafter puint out Ilf maimer hi wSnrJi Tt h 
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aty Eu in order to transfer writmga and drawinga. Ther^ are 

raphac proetSEC* which fiscilit-ale iLcid, abridge I hil kind i 
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two futit^TApfuc prorE-sEci which facilitate :lci d ntiri ilgc i his kind of work wjxen if 
p desired lo cupy it fac-HSlnik or t drawing in lines, Tbehrat af riiEise meilrndB 
ia lit tracer wilti autographic ink, ;my subject whatever, oij a Crauaparcnt paper, 
tfiuch is free fnmi g re line find from resin, like that which* in commerce, it 
kl^own hy the nanus of popiir rfrffafi and to transfer It to stone: thia paper So 
be cohered with i Eramparcit ai**; tlm operation ii difficult to cxhuLc, and 
reipurtis much, address. in cansetjucnec of the great tendency whim this paper 
has to cockle of wrinkle when it t« wiftci Great facilities will be frand from 
ming tfaue paper., Lmpreguaied with a hue white varnish, ami fcfterevordi 5 5ltd 
over. In the -ccand ptncsaa, UalUpJifujjt leaves., funned of gelatin, or tiah g!ue F 
are nvplwfd. and the dvsigfl is traced on za^i with the dry pobu, an? ^ m 
make llu inei=i on ; these traces are to be Ailed up wilh uulDgraphie ink, ari d 
then transferred- Wo will, describe,. 111 ihfii proper places, these prames-ts, os 
vi ell xu that of transferring a lithographic or a capper-plate engraving. 

sluhtffivptik: / WruiT^—To irtuufvf a drawing or wiling La stone, it ia made 
with ink on paper, both prepared in iKe way we hn.ve described. A cravcm 
drawing may T on an emergency, he eluted Bnn^TBphjtally j hut this made of 
procedure la too imperfect to admit of procuring, by its means, ntmt nod 
]ifrJhci yinK-fi; header U ii oa expeditious to draw immediately on ibo Etnne. 

In aider to write* or to draw on auLagraphic paper, a little of tJie ink of 
which we have given the tompoiidon oa diluted with water, taking core to 
uw only luin-waler, ur such qi will readily dis auric a<Kip. Tlie AoJution is 
faeililalid hy slightly warming the water in the cup; jutd the ink ii dissolved 
bv rubbing the end of a stick of ii in the manner practised with Indian ink. 
T T hf re ahnulil he no more tiisolved B t a time than will be Died In a day, fur ii 
dues not re-dksalve sa welh neither is the ink so good, particularly for delicate 
deii^iiB, oiler it hit been left to dry fur ScVcrnl days. This ink ahculd b*vn the 
coLujswncf of roller thick cream, §0 that it mey form very hliLck lines upun 
the paper; if these lmoa are brown. good impressions will m4 be obtained. A 
fihiK-t of white paper Ii placed cmder [he hand while writing, in order that it 
may not grease the autograph !C paper. 

The atone used for autography should be polished With pLiuuce-eton^ and the 
impn^nom will bo neat in proportion as the stunt ia well polished. Auto¬ 
graphic vr qrk nmy ht ^XcCUled cither cold oz warm ; that la, taking the B toaa 
fit ita ordinary temperature, or making it Warm by ptatrog il near Id the Jb<f r 
or exposing il ti* the best of the sun \ if the drit maam of wanning uac-rl, 
ViXv irrnit lw taken thai tile 6r» be not too bat, or it will crack the stone ; the 
temperatuT? given tn It should be about Ehat uf aft eOrthcll veaseJ filled 
with lukewarm water. The work rnny be done, though leea perfectly, without 
warming the ftoot. When the *tone is thaa pepared, it hi hated \n the pre^, 
«md this popif on which the writing ia omdc h applied lo it- Thr stone may be 
mbbed Wtch a I in rlr, alightly moiefeued with spin to of turpEntine ; oud in every 
cap.- it Is uecc=■ ary Ltrnl It he made pcrfictl) -ctfn,n* The turpcl[title ii left So 
iz-vapemrie; end from five lo eight hiinutea bE-fare the paper ia applied, It ia 
Welted with a ipunea and water on the reverse side to tluit On which the 
writing is dime, 10 that the imiirture may penetrate throughout every part, 
Thr WiiLer, hove iiv i, ,, r* inual not appear on lie DDK wh@H It is about to hr laid 
m the sEqug ;: hht any oLipenLliiiiuiance which may remain uti It must be 
rrjpoVfd by a iin."«ied atwnigi!. When the pupvc Ii brought to the pteper stale, 
it jp<0k^n by holh bunds at one &f iu extrernidei, xoid placed lightly and gra- 
Ut upon the itone-H eu tJjat there may be nn plaiLi fr.trfried in it, and tbnt it 
may ta cepially applied vrer \u wliulr PlirfaCe. Core mint lie taken eu to fix 
ihe N'TTijurr that El may hefir steadily on the UlEfigvaphic paprf for if it removes 
Lt al all it will change the place of prasnire, and iba lutCK will he Lluubled. 4 
IIuth ihiHxld 1 m at hand five or fcLi ihceta af very even maet^ paper, so 
tlwy may be cbangLHi^tb each tmprvAainm The nancr an wbicE^Uui writing 
“ made bring placed (Hi tbo Btnne a ]L k srrered with a ahect uf 
mrcldr paper, and iuhjrcted tu a slight actioa of ihc pr^sr-f then Eo a Rfcoffii, n. 
or etch tu mnfr-, until it h klieved that the writing i» perfectij* 
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transferred At each stroke of the press the mackle paper, wltich ElM imbibed 
moistuK, ft withdrawn, and B dry sheet substituted in ilH pUee. Ail lives 
operation i l inquire to bs fvii L'fc: rntL-il TMtli i rpediliul] and dexterity, pfiriLCulorly ■ 
vOitiii the stoiLc ft WAnn. The m xt thing ft to deUch Uji- imtOTnipluc paper 
which will be luund adhering closely to the- atone i ed'Lct tbft. ft i£ 
netted with a sponge eo lSlk.il l-v. i_v part uif it ntay be perfectly penetrated b^ 
thi? water; if may liieifc Lw removed with fadHty, entity Jl- lathid from the 
vrftfrig, which will remain wdhmng atnmgty to the it™*. II this flpertiuip, 
whfck require* umdi pnfctice, he well performed* thnrr will not be found tins 
^Lteriit-s -1 imc£ of ]]]k ^fllfbuDg on ibe papcfri, Miffuld thure be any Ifnts net 
widl marked on the stone, they mtiv h.- retouched vitl u pen ; or, winch a 
hftn-fl with a hair pencil and iifi ; hut when Jdi is done, can umm be taken 
that the stone ft quilo dn', A part i>f the abiut of the paper may be found 
diswihr-il and adhering to the stone; this riniy k removed hv washing or 
■Lightly rubbing ft with a wet sponge. The stone ft lht ] ll (iiepiared with -qua- 
fbrtis, ami the rnipresajfltt taken. 

Autography ft not confined in the transferring of writing or jlraWIPg* done 
with autographic ink; by ft* means a llinifer may he from a sheet of 

ordinary printed: paper, end willi such cxactnc:^. that El would ho impose oft r 
exceptingto wrlil^practftud ey^ to pertL-ivis the least dUftnaw between that 
printed in the iwial way, and that which was the mnU of the autographic 
moce&, This mud* ft very useful when it Ls denned La unite oriental cha¬ 
racters, which might not bn p^ewd with wwdn, phraser or bile* composed in 
ordinary typography. Ill ihiLa way have beaii CtccULed, in the nfflcc ot the 
Count M. C.da Lsateyri*. at Pina, Tfrora whose on ibis subject, contain &d 

in the /orermi/ *fc» C<mWl«f taueflfer, and translated by I be teamed editor ot 
the fhmMm Jouthu il f iltu account of this art lalfttgdy indebted,) many peM f in 
which the Pfmcb or the Lathi language Wiw intErmixcd witla wards, or phrases 
in Chines nr Arabic. In the same way have d*o been executed typographic 
nu.pt, lel which flft the detail I were fiihoenipbfe while the ui places 

were at drat produced by typography* and afterwards by autography. Tbw 
operodon i^ tk*wwi by comping and inauging p in o tyjKigrttduc form, the 
words, the phrase*, ur ihn linw, fl* they ought to ataciEL The Ulngrtphld 
paper It pnntEd on bv I hk form, and the Wvnli h\ the oru-ntid UngiutEea ore 
uftt-rwards written the w^ea which had been left lor them i the whole li 
txsubtHd to a atooc, which is prepared for Lbc purp^ and from which the 
i nkprosifl 11 ft taken in the itqitial matl ner^ ITj e same mode is pursu-od in makin g 
geogrftphical mapsk After having printed the names Em autographic pEfWt, slla 
other pjirtH of the map, but wiftjout tiw naiiu^ are dra^u imnudutely m ftte 
stone; and ifWr haring printed the imraea on white p]>or 3 tl» map drawn 
upon tlae ntane p is printed on tills soJiit papor^ 

Maps, or line cngraringH on copper, where iho work us out ^.T^elofle. tony 
be multiplied LU a aimLliur Way. For thft purpme the plate uf copper ™ covered 
over with the aotemphic isi£ ? diluted to a canvmli ni ccmifttenc^ Instead ul 
tin:- am- _.ru|.!iio ink, i coni[Nisillan ii pamcEmes u*ed r made nf one ounce ot 
WAX iiii£ imnce of and three onneei at the mk with h lcIi the ordinary 
rmprsaiona m iLttm^aphv are teken. The whola is Vfanned Olid lldxed well 
loirvlhcr. atut th*re ft a llttb> olive ull fldded tu the emuprattiaq, if it u nut 
lEqutd unnugb to spread Itself over the plate : the plate mijr? to he warmed as 
uruoL After LelvJm^ taken ihc impretssbu in the roiling press on a she*t 
au&fi^rnpbic pap-r, the transfer may he immediately lloldc an the atoni\ pt^r 
having rubbed it with a sponge* dipped in tnr^ri-tine, U ft neci'-naty to givo 
three, four n ur even ItKirts strokes of the pre-^s, Lncreasuig I be wr^afiure al cveiy 
suceeiiive stroke; the other pracCHfies, which wo have already described, arc 
" likewise to he fotlrtWtcL It U will » watt IwentyToltr hauls befurv prtmTimj 
the slifncj in order that it nuiy be IjeiE*- v pynclnitL-d Uy the Iran dfermi^ l List z at 
ft then gumfhed and washed/and is ready for uu, Til^ ].reetv^ wTlifili has 
not ^et come Jliueh ijitn use amonpL Jithopraphera, mt-rild the allcmb.^nf 
Jirtisin ; ^hr it afftffds llie meana reproducing amt lalilriplying gt^mpbienJ 

1 aw. cLtid HHTif kind* - i Br^riiiVing* indefinitely,^ that they mipt.t ' 
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furnished at a quarter u f their present actual toIue? ; in fact, all those w 1 ■ i■_■ ]j Wi- 
dn»n L in OT I ho** in which ihe shadow* arc boldly c seen tel, urn ,capable 

, of re-producing good imprc?sians by means of xa tngrapliw ' operation 
become extremely difficult when it La necessary to transfer fme line engrav- 
*bigs ■ the lines of these are so delkm*; EUid 10 nwr Us eadl Other, that they 
jttilu-T du liapt lake Well on the stanr, eft ora apt to* be crushed and ronfournkd 
together by the' eflbct of the pressure- Much practice ulul address are necea- 
kift to obtain ! uSembL Imprussioas; and this part of the art requires Improve¬ 
ment- in the nffiec of NL do Laslcyrfe, they had! succeeded in transferring to 
stone a small highly-finished engraving, which had bflen priWd on common 
hulf'sized papiT. After having dry-polished a stone rc-ry perfeotly, it whj 
W ined,nuOHfithfpirila of turjtt-Btmn, aud«tLien the engraving was applied Ui 
it. This had* however, beeo previously dipped into water, dual covered on the 
reverse side with turpentine, passed n^nin through the water, bo n.i to remove 
the tuperfluoiii and ihca wiped with unsized paper. In this state 

the fiigrariofri still damp with the turpentine, was applied (... thr sleno and sub¬ 
mitted to pressorc, wSfcen il needed very good imprEssitmi; the jwvparttfien 
not being applied itnEil it hod remained on the stone fur twenty-four boors. 
The difficulties increaie. of noun*, in prupwrtiud to tlic siza of the engravings 
which it fc desired to transfer to tbs stone. Attempts have heed mods lo 
transfer eld engravings ■ they liftve, IlGWc vcT, Hftfireeded but imperfectly. It 
Would he rendering an essential service to the art to discover a mode af re-pro- 
during old engravings by mount of autography; the undertaking presents 
(lifhcjiltieSfc but from the attempts made, meow ijoet not seem improbably. 

Printing from ttfQ t>r m*Ytv Afemts vi£h tfxfarznt Citfurtfed Juki .-—Thfe is 
managed by preparing a rompasitmn of two parts of wu, one of u(pan, ond a 
lillle vermlliCn. Melt them in a saucepan, run] caat Mi urn into atfcjra; tins 
mint be rubbed Up with a Kiltie water in ihn thiebnesa of cream, and applied to 
tbe surface of a polished stone- An nnprestiAQ is taken in the common way front 
a drawing, and applied to a stone prepared in tbi* manner, add passed through she 
press, taking care tu nmirk, by means of ! his impresaion, twopoints in she m.irg i 11 
corresponding on each ivf the lionet The artist* having thus on the sccuo d ikne 
an impfetaton 15mm the fim drawing lo guide him p scrapea away the parta 
which he wishes to remain white np the flubbed impression. The stone must 
nuw be etched wi Lb acid stranger than the common etching water, having one 
patt of acid and twenty of water; the whale Es then washed olf wilh turpen¬ 
tine r this idon tt gen erally used in printing a middle tint from the secern I 
■t mt ; the black impr^Joai being given Tram the first stone* a flat transparent 
brownish tintia given Frans the ttte™, and the white lights- are where the paper 
h left LmEouchiHi. The dots are necesaary to regulate the placing of the paper 
on the ccim t flpO'JidLdg parts of ilia two stones. 

LITMU4 See AufiriiL, 

LIX1VIAT10N is the application of *fltur Id the died residue pfljodlGi, for 
Ihi purpose of eitrj^ting the inline part, 

LOCK* A icrret fastening for 5oaie and limilsr things, provided with on 
ajnmgemon! of meahanlfm designed to WTOt the tnttoduclinn or suGcesaful 
operation of nny instrument hut t hal which has been mode in tit it, called lha 
key: Ehcra Ls coijs&quen tly a mmiCfOUl VOfipty of kinds, quaJitiei, and sires, A 
g-oih| lock till* jUaLly b^cci regarded as the maa:Eiplece nf imilbcry. Lcct? aju 
vf great antiquity; accordleig to M DenoU, they were Itricwu in Egypt mure 
til*, lOflO rents ago* which be inferred from SUmc sculptures on the great 
temple at Kamac* repreBentinp: Eocki similar id tho^e new tisrd in tliat r.j-imtry. 
It would br difficult to trace the c4irli*3t inEroJuctioit of Jocks liuu tiiis eountiy ; 
hut Ibcre h much evidence showing that Vciy cun'ous und secure loots were 
ntrk'lc many cynturieis ago. It appears, id^i, franl the CiilL’braiod MSS. of <' the T 
fiimoua f’arL of Glimoq^m," entitled Century of the jaJ ScmifagM nf 

d£c * be chilli 11 cad to mind to have tried aria perfected/ 
.n^suutfa being Lost,) that the art of lock-maklpg wua then bv no means hi its 
in y, aft jie refen to things a* jf thi^y wctl- them welt known wbiclTwc nnw 
regnra m Impurtant ifecizritaci tn loeb ; nivl sumo uf them are comi^ 7n K # 
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CO n ride rod be being of reqcnt invention, Lor these reasons w<s think i t W ill ntfl he 
amiss l» in Induce in Lhia ph hjc lumc of the 14 scan thn^ & " alluded tO- Makiwg 
aomc allowance fur the iiuackeiy of the Duble hn^EiT. the reader* who lh * 
acquainted with the construct hm oF unr modem lockup will rctogtike mmh that 
km*f to as* to produce similar effects. t p 

44 tJD. A way now a little trijulph^crBWcd key t noL weighing .0 *hlhiJ^ F ihul 
1* capable- and strong CTmugh to holt and unbolt round about a great chest, tin 
hundred bulls, through fifty staphs two ilk eaeht wilh a direct contrary motion, 
dlitf -S3 many more from bulb fitloj and ends; n:id, ftt the self-same time, shall 
faiteii It to ihc pi lTcO beyond si man’s natural strength La take it ftWrty; l!ld in 
eta& and ills same tnns F both loekelh and openvih it-' 11 

!l 7 % A key with a rwiuxnin* pipe and two ru-ic^ pierced (hrnugh endwise 
eI n |,ii thL-rr nf, with sterol handsomely-contrived wards, which may likewb* 
do the same effects/ 1 

“ 73. A key perfectly square, with a screw tuning within iE* and mure con¬ 
ceited tEmn ftny of the rcsU and Ho heavier than the triaflgtu-Aerewcd key* and 
doth the anme cilccti" 

« 72. An eseufehepn to be placed before any of these Socks will] lliete pro- 
pcrliL ,j Sr Firm, the owner? though A woman* may, with her tUtllCAtf hand, vary 
llie ways of coming loopi-H the" lock ten millitilLti of rimes beyond ihc know¬ 
ledge of the smith that made it, of of me who Invented iu Second, if a 
xtraiiRcP &pen it, it reticth ei±l akrum a-guing, which the strangler __ cannot 
Slop from running oui; And hewidos, though none ihauid he within hearing, yet 
tt eatebeth Iris hand A* a trap doth 0 foft; and though far fruiPi maiming him* 
yet it Scarftb such a mark behind it US will discover him if inspected; the 
f*cqtettftm or lock plainly thawing whit money he hath taken oil! of th e b<re 
:o a farthing, iud hnw many iitntt opened since (he UWniT had been at iL" 

11 The nit-mo of giving security to locks,” Mr, Amger obsess. “ ore of two 
kinds. The first Comb In in numerous nbatades (eotntnoilly culled ward** hi (ho 
passage of the feev h which requires, therefore, a peculiar farm to evade them. 
Tht- fctriind consist* m A number of impediments id tlm Jtsntian of the boil; 
those impediments being so contrived that their absolute and retail** pdtums 
musL be changed before the bob call be withdrawn/ - To these two Mr. Aincer 
might Itm added the 11 rQ**-turning pipr" *ud die H * xerrrt rvewfetaun 11 from me 
foregoing lp framUings,” which also constitute impedimenta to many modem 
locks. Mean* of the first din fire defective^ bscaojc a KUfKFptifieitlK instrument 
peed nut thread thfl ffiUUI of ibf W*nh; it escapes LluJtn by taking n path out- 
lidc of them to rise bolt, which U miavotdnbFy left for ihc passage of the 
aEtremrtY of (he ksf» Cetoplenty in the form of thfl_ wards, therefore, iiEbrdl 
no ahsclutu s^cirrity against ihu dEtermifLCd Mriid picker lock*, os lio can 
lake cm iiuprcBiLon uf lua position of ihe ward*. And make on instmmont (er 
■keUttm) that will avoid most of lEmim and take the most diuci palh 10 (be 
bo]t ar it - guards* The ^afLin ar impedimenta La Lhc EiU^iaTl ^'f Elu j IhsIi lire 
called rsiml 3 Si,‘Tr>. A tumbler usually Consists of it iRiaU lever, one end -of which 
has a 3 lute projection, which latches into a notch cu£ into the bolt, and is kepi 
down by a apriiig- It Is thrrutV.ru the burin™ of ihc kiv, oiler it has paAHd 
the wArds, to riuse this tumlto out of the nntdi entirely before the boll can be 
moved, tiie latter moduli Wing dfrttcd by tJiv further morion of the key against 
a curved portion of the bait, fires! LiadtUCis bi the length i*f the bit nf th* 
key Is tbErefure necessary to make tW parts act properly. If the key be to* 
long, it cunnoT ctsUr lh^ curved porti^Hi and t]]* tumtlcr is not reached;, ^d 
if It bo tort shoLl, by only the (ItEcklie^ nf a abeet of vrriLrag pper, Ihd tnnabler 
Cinuo-t ttcrchu be liilcil ^r«rfr CiilI thf the Uotvh n and the huh lii, in tuiiFripiencff, 
ImmovabltL ^mLerimrs the key hns A Btcp or notch which acts upon the 
(LLtnbl l r* whilst ilie othor pfirlu-n ofulm end of th* key acts upon the 
which adds lo tin- dilficulty of false keys. A tingle tumbler, itLL-refaro, eon- 
SlLtuU's a cerftiu iSegrce of stcuriiy, find diey r.rc usually bpplird to locks of a 
Bjciliu^n quality. tot as ihia addilLcrn to a lock incjcsEcS llie cost about sis|- 
r j mi-, tlf-h commonest or eheapesl Zocka hove tiU InUlhlcr, ill* bolt being bp Id 
m m # po&iiiun in wblch (he key puts it hy the ptestu^ uf el tpring. Locks 
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HT*j bowcrsr, made, EldI only without ImnbleTW, but even witbunf worth, fnr 

V«y rum 111 on pmrpiMed ■ anef bang «uftiei«xtlj EGCurc F.t tllrfr abjeifcs, and 

* ext marly cheap,. they an manufactured iti i LUiUct*^ quumtjtihs, i;: illy ui 

■* In 1771 a great improvement in the art of lock-miking ItL llifs country Was 
^nade by Barraq, who feictk nut a patent for it; it consisted in the employment 
nftftn or more lumbEoro, at 7 the- Fame con°LnlcLiod ns the sinek ore before 
described, but sn arranged that ifiev munt be operated npqri at different fiiue^ 
tif uLb^dhcr, and be 1 mu veil through different spaces, m ue !o Cake them cam- 

K out of rhotr notches, and net ili«- huh riee ti* he gurtinl Vpim. 'I Im proper 
is therefore a number of steps Ht the end. of the hit, exactly adapted In 
inovc-thi: tun ibiers through the required spacer arid. S' : this oiraKfcnientturn its 
of almost endless vnrijicionsj and \i «Etmnflj simple in it-u tf, very beautiful 
and iHWe Lucks have continued to he manufactured on the principle iV-.-r disc-.' 

It tru brangltf befitre Eh** public. The f*ci1itEr>* of “gi-titlig them up” arc now 
■eg great qt Wnlvrrhnmptcu and Bhiningbacnj by the appEcalion of iti tU'hIlkI'ry 
W fabricating the seporaU: part* uf Ihf*.- -j'.iS wA[ u other? lock's ehinfly by 
stamping, that the w hair Bale price nf a good Eiarran’s patent cahinrl lock duct 
nut eyoeed two shillings; the sale of th*m h eonsequept|y wry great. 

Although no doubt can bo entertained that Btirron te-oIIy Invented the look 
we have been noticing, it appears fioin ibe statements of Mr. A1d|tr b that thr 
Egyptian Socks mw in W« arc constructed Upon ihc same principle aa Bar- 
Tsiii'i ; and Ms these modem Egyptian locks ore the name Sus those obs-ervod 
tipoo the great, temple ql Kamac^ ibc invention which we have tcparding 
as our eounlrtmaib s. and of modem date, U upward* of 40&0 yean ohL The 
boll and a fixed part of the Egyptian lock are. as ijescribfid hy M r. Aingcr* 
eadi pictL-cd with any number of balet, arranged Ift any chosen form ; those in 
the bait end in the fixed part coinciding when the bdl ja lucked. These bull* 
arc occupied by pm*,, which are cuntnmed in the fix Ed port, and descend into 
ibe bolt, *0 as to prevent iia motion till they wre removed wholly into the fixed 
part. This ia t'ffected by a key having the Hame number find tirrangement of 
pina, and of Euch a lengib, that ibey elevate the ends of the pin I ItL the lock Lo 
the plane of motion between the "bolt and the fixed port. TM* ley it LlIjd- 
(tHCcd Eatcrmlly through, a long hi!w< at Elic end of which it acts vertically upon 
the ptrtjip whfufi position tberetbre it is difficult to fticcrliurtr I'bc rame prin- 
_was. afterwards Adopted by Mr. ynuruil];, (who took out ft patent 
far tl in 17$4 t ) bui without the oasis.Lance of vrarda, Id* mode of Bpnlicaiiun 
was K however, i’ery dihbrclit fitHli thfr KjEvptlan. In the latter the vctrurily amw 
fivni u concealmf-nt uf the number and position of the impediments; in Mr. 
Bramah d thr-H? were diiCOTeraUc un i nn ji^L-Eictn r and the semirity il I'fKn&rf f.n 
the Vlikdis degrees of morion which the several impediment? required before 
the Ml ctuilid be moved. 'Hie office which in ordinary lucks Is ptrgfurtncd bv 
tliE- extrenj^ puiut of the key,. b„ in Bramah’s, iatigucd tea a lerEr p whicli 
cannot h|.pm«icb tW bait tHJ every- pait rf il.- luck hoi nnderg m a change nf 
p* diion+ TLifi Itsck may be descrified as conEistlng of a common axis, on which 
rix JEvcrfl> f trjftsitig the faro of the kck p of* uuitrii ns in ajutlkh Eaela Liftbcfe 
rr*Bi upcm a icpamtc spririp, sufficLt: ntly ® b’ong to bear ill weight, Or if depT* : vsCri 
by □ Biiperior forct, to ?r*E^nr it to its- proper poihitm when rltat force Fi tfimaved. 
lllr levcn pasH through a frame by separate groovy cxuCtly fitted to their 
4 wiiUb r but of ffutfkient depth to allow llicm a free moticnj in a prpcndiciiEar 
d% LI "ion. The joLtU or curriage of th^ lev^n, and the -firings on which thev 
rrsit ar= f n o ci railar platform, turning tm il cc ft tire, Jigid ihe uloLIepEl of 

lj.^ piflifaiTJi impels the Im »1 r m cither dirretmn by tneani of n kvar- The 
iinviiJihli 1 restraint unon fbtfl lock, by which mean^it ts rohjected only to the 
actum of the key, m lodged in a tfam^kte, bearing i\l each extremity an ti 
H£ld having of Course a meant Kpace bmenih, equal ra heiehMu the 
thlckijtea fJ f the hMdk on which at re*!*. By llik plat)-- the 'hioEieu nf t.be 
piactune bs chL-i lcdurgilisletl in «Slc fiaIInwinr: malsner: — on the edge nf Ihf plate 

t,. L " . uLavcmcijt tbfit p 41 tv di ftDtcheif ulifdi ftcsivr tiic qf tho 

Ic^n prujetsLiig bey A id tfit frame ; and whi\r ihry mtv confined in this i^aTUI?f f 
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the moLliJli of the tnndiioe II fft totally Hlipcaliliid as Eg d r fy t 1 very power nf art 
to oTo understand in what manner thr prtrtKt key of this Iracb-uver- 
cwnrf i]j£io obntairk?, it must be obuLTreJ that tirL furer hoM ft ptotoh on 
extremity, Aud (hat thopw notches ok dk^ed aa irregularly us possEbie. To 
give the machine a capacity of motaou, these natohe* muni t* 1 brought paiajtid 
to '-adi other, and, by a ciLatiC(Ct bill li n■-■ |■ in^l prrasnrc upon the iLT-tra, hi- furped 
into a g™uve in a direct lino the edge of cli s plan, 1 . w1m.Ii the notches arc 
e* nelly lilted to receive. Tike Scasl motion of the machine ttIlLLbI Hit Jcvm Are 
In this pcriitna* will introduce the edge of tho plate into tbfc groove, which con¬ 
trolling the j.io*c r of the sprin ^ ,j; , w LEI' pi Vc liberty to the ]■_■ n er* to ino \ e in u 
hurixnntitl diTVedon, ai fiir as the space between she block* which support the 
pltijc wit] admit,, and whkh h luilfc ieo l to give the machine the po wm- r nf acting 
on the hull. The key exhibits six different suriiic-ca^ againwhich tin 1 lev* f\ 
wf pn^rc-siit-rly adiiiittcdl hi the operiuinu of opening the lock: ibe 
buitv uf these surfaces shout the unt'Ciual aud di-cito-t degree nf pressure which 
taeli leVEt re-quirts to bring (hem to their proper beatings in order to put like 
machine in mulLon. Hence it appears (hut tuakis the Turin ,heights of the 
surfaces expressed an the hit of the hey are exactly pWportitmcd to (his agycnil 
distances HeccisAfy to bring: the notches into □ straight line with each liilicr, 
they rami remain immovable- Ou Elite principle it wuuld be a matter of gr eat 
ilimcully tor any workman, however skilful, to cotuinJcL a key tor the lock 
chi'll open to hii Inspect inn tor the levers hiding rained by the subjacent 
ipringa tft tin equal height SU the £nmic h present a plane surface, and, c utirC- 
queully, convey no direction (hoi can he of tmy Uar in forming a tally tfl the 
Em'guTiLr sLLrihcE v h II Li they prudent when acting in subjection to the key. 
rn&u thi‘Fctore we can contrive a method to bring the nctobei in the pobvti of 
the levels in a direct line with each other, and Eft retain Lhcm in that position 
till an eiact iisprriikft4j nf the irTrjfiilar uidu^ which the Jgvb'ru will (hen 
exhibit, can he token, the workman will he Uftablfi to lit a key to (hr lock, or 
to move the bull If sklch ddlirultics incur even when llte lock Lt upen to tin* 
lnifpecEiuH of a Ekilful workman, much more mu>c we mppewe it eui of (ha 
power of mte who has uul access to the Enlcmal porta to omk-.- a jbJrf kc\. 
These daiheubdea render it necessary in making leek* uf this kind not to lit the 
key to the k'lt, but to fit (be lock to the key. The key must ihtrcfine be tnode 
drat* and (he barquiditiet upun the surface of lb bit worked «■ chnucc or fancy 
racy dirteti wjtiauui bb>’ Twfen?nee to the lock. The key being thus completed 
Ami applied tft the sgiriLrc of ibe ierwra, wii^ by ft gtnde pressure, tores them 
to unequal dktencex hum thetr common stoliuu tn the friiihc, and link their 
points to unequal depths illtu tJio space bcUcwth liic plate. WMJt tlic icrcra are 
tn (hii pusitiutt, l he «dge of (be pkto win mark the prectAa point ai wliida ibc 
notch on each k i r£T must be eipresseii The notchci hemg cut hv tiaia directiuu, 
the inegularit} - which spp^an whru the Scvits resuiur their acabin w- tlh- tramp, 
ntad the incquilitj of the rrcrflAea on the bit of the key, wdl appear jo. a eta! 
fiilil \l& corrf^piindtng impreiriton. The mnvtng of tlie bolt. Iir other parts of 
the lack win 1 ft;by it may he opuuedt etLti depcjada on thp psnilivc motion of 
the [even, .t-c., as any af them would! hy bring pushed she* IrftAt ih'prt 1 ^ inn 
much or too hide, entirety prtvein (be belt fra-rn hemp mured nr set m Lil^rty; 
meJ aa the whole of the le^rn me restored to ihEtr situation when die holt "is 
withdrawn, the tally, or EDipresauii, is totally destroyed, and, corr-i quinlEr, (he 
opening nf (he tuck IS lt-ft wholly dependent on chance aJiilil Jr ^ ^ 
is fs&mt, as there is m* ruk whatever to aiejit iu diicovcring ihc required fosi- 
tiftn of each or any of the lexers, cr otlicf touvablfs, whrreby tla^ furtn nf (he 
key necessary to the opening of tlic lock might bo aacenoineiL Mr. Bramah 
caJculfttcd the number of change* of pasttiun liuii the Levers of Midi a lock ms 
□ftpftble of htfcr* I ho right one might ic dist'Averad, in the j ulbwjng inatmc^— 
" Let snppoee the number of lovorx, sliders, .>r other movables, by which the 
look i« kept Abut* to consist of twelve* all of width miAt receive a EjjfienmL 
and distinct change In their pwiitlUli of littiatiou by l]]« appGcattun of the key, 
and loch of them like wise capable ofnetim^ mere of limn its line, riLb^r 
Hif which would he SLlffictoUt to prevent (bo in (ended cdb?t; it rcmalna, tliarefort r 
v * , ii. <i * 
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Eu eetnnMc the number producible, wLdcEi may he iIlles aUemplcd:—Let tin? 
ifliHoruDflliimB of thttti levers, &□ be nuprewtited by twelve artllitutUttl. pru- 

pgneiiimiuK we And tint ihe ultimate number of change! that may be madu m 
ihf.iT pLi^-. or eltuatiou, is ±1,aUi> ; and by Adding- cine more t« that number 
of 1 levcn, &c r| they Would thru be CiftfMfeklr of receiving n number rjf changes 
-• i tu G p 2!^7,0ki.! 4041, and eg on progressively, by tli-e- addition cif others in 

lik e manner, ?n iftJmity. Fruit th is it appear* that one lock, consisting of thir¬ 
teen of the a liora-mentioned levers sliders, cr «ber tnnvublr parts, may (hy 

changing' their places only, wilEmut anv rEiiFerence in motion nr slisj be made 
to require the auid immense number nf key* r by which the loci could only he 
opened under all its Tsutiau." 

Statements like the foregoing apparently founded upon just reuioiy nj*, 
■■btjairied t'ur Bramah's potent ah r vtriiurdrn jtj degree of repulatioflp mu I, fur 
the patentee, during many years* ft very IllCTltiTO trade; hut tfai* and Other 
irrLptoVi'uieut.i induced a corresponding study in the art of packing, which dually 
obtained a triumph over Bramah* LEti't-iKicm; mid had it not been fin- the dis¬ 
covery of new incahi of hath in g the picker a art H by die in trod nation of f&L n? 
notches, the reputation of these- admirable lucb WMlld hire* been destroyed \ 
but. frutn the apparent impossibility uf discovering the faJse from tin* Ltue 
notches, ur uf ascertaining iEldw which awl from t hwt which do not assist in 
the effect the lock is how deemed mridabkj it is manufactured very utffn- 
■reely, and mo ]d at very moderate price*. 

I ft 18-US, M r. Slansbury F an Am eric an, came over to this cdimUy vitll a hew 
lock, which he patented. Mid VUTflV assiduous [n ende&vouriug to get it infro~ 
duced; in which attempt, hnwiever, lae mei with io little encouragement* thol 
it might be deemed ft failure, Nevertheless, there was sufficient originality in 
Lii- cuutrivance to merit ft n-otice h\ t\ik plft£t: llie key Was of the ordinary 
akmp« of ih dm with a pipe, but lunger and narrower m the bit, oh the lower 
ride of which Were u number of pins projecting from its surface ^ the key had 
mt wards, and the lock, oonuqutfUJfi it raft; she fault was not moved by the key 
immediately,. but ihnragk the inaaTimeutdlty of n trrvidving circufar plate, 
i±ltariu.'d u> r oml uiidekTiculh which^ wea a died pin, that took Elttu A tioteh in 
the fablt; it was ihereforo the oilier of the key to- remove the frnpfdiTnenbl Eft 
tfae motion of the revoEving plnte, which impediments consisted in a number of 
pins psiaing through it and another etmdlt plate of bridge underneath* 

the laid pins bdng pressed through bulb, nod made flush with the surface nf 
llm upper by the action nf sprittg? rivtitted to the bridge. The two plates tfaua 
lucked together weft i-cparatrd bv the yrrojecting pica npun the key, whleb^ 
entering the holes m tLt ufiper pfsto, ptfiard die spring pin* not of thflfi and 
taHKtl iho plate round. Tbi' pili-faftkc* in ifar circular plulra were no! oppusile 
to the hey-Ernie; but on one side deeding towaids the bulli^ eo that to hnd them 
out Et wjLj Ep%-eaaftry Eo push the key ^ligEnly airaUtft the pUte whilst turning it 
routitL 


Bir. Lawsnik Hiibaequently look, out a patent fur n lock, the additional, security 
m wludb -eifttEJttad in the employment n sLdiug curtJtiu, wldcli W dnvn 
before the bey -hide in tJje net of unlocking, thus rendering it imposiihEc to 
move tJn boti wfadst a pick remained in the aperture. 

In i&lG a Lnrk wai invented fay Mr, Xtmp, of Cork T ihe lecftxlty of which 
ooftai*ictl in the ftiLiptatiuci of tumblers or slider*, operated upon Ut two, thre^^ 
OMimre amidi concentric tubes, c.f different lengths, placed m&ide thr barrel of 
Lfa_ t.y. Th«€ intriM wrro nude of such a length u (o- push hock the pini or 
lEiden that det a in the butt, to the required positions, until tficb one correspoudj 
With the notch that is cut iu it for the ptcijeotibg part of the bolt. Mr. Kemp 
vnds htj juTcotjon the wninn lodt m from thf vire umitnnce that it mutes the 
a f [feuton'i flftd Bmmnh'i lock^ aud from the i Mlim in which the 
'■'■mhiUBiiun ia irflkcttd. It UlfanU, according to the iELVFFiCQr p ft greater tlegrea 
ot w^urity Ehatt kiiJfceV uf thtf former, nr than both of them tcgeth«? T mp^ring 
*\ d hK “ kind was j-loctd irti tint- lame door; fiUid that a diaitouest servant, 
'.u . u-- not p^EB, uiy particular foigcumty, mav be t3»telldted by*a fock- 
unit], I, w tu E-akr U-Vqnkite htipresafajus ^ rirh-r Barren s or ilrai^hV 
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kevs, even if he could bn Ihimritf} with llirui only for a few mlnutci; Inrfc 
thi* «n n ut Ltf dune with th-j key of tlie union luck, bf Lt WOtild require the 
lEicksInLLh Icj examine it ljiin:-i;M' h etui h- make toot* to aaecrtmu i A dif¬ 

ferent ditnonriuB** which he could not Jn wllhanl having Lt in tils pui-iet§IolL ft# 
firmer corjaEdprable time, witla leisure to make repeated trial*. 11 1 thia remark at’ 
Mr. Kemp's wc entirely CoincEdr ; And El it Ell Applies to All loots hitherto tniufc 
(3H3-4[, I Imc ||jo when eh the pus-e ss ion of a workman, mpy 
Etnd, in many, without posscs-siun. Mr, Kcmp h i i&Vfl(t^Tl nmy supply a partial 
remedy fur this defect; but unid a eu-tnpl l^Lk one is provided, tht art uf loek- 
making U hup^feot, sad no locks ape invE«»hib 

Viewing the subject in thin light, it afford? the editor of lids Wort much 
Butisfactk-Ei to &latc F iliut he ha^Ln hsi pow^ssioU a lockj thokey of which cnnn&t 
hr ied; a locktmlth pOvKtwIne no tools by which eiu ulaclly fhirilar otic 
con be made; and, the machine by which Lhc original ana was made, is 10 
arranged as tu be deprived of the pou er of producing another like it- The lock 
iaroifY simple, very strong oeu! cues he veiy cheaply made- Tbs cost of a cum- 
jiHe machine to make them would he about oue hundred pounds ] with that 
they might be manufactured al ojie-h4f the f sperm? df afij piltnl lock. The 
in veal nr is desirous to have Lhe subject brought before the public under a 
pntrllt, hut wane of time to devote himidf to stub Ml object at present oblige* 
tom lo lay it Aside. 

Locks have been mad-e which required that tLe key should he a powerful 
magnet; olhora* in which jue unusuul and complicated motion must, he given In 
the key; and uthert, in which on improper key or insmuneiLl would fire a 
pistol, ar ring an alarum, a- proposed by the Marquis- of Wurcesler. 

Of nil the various locks th at lanvc of late y can been introduced U* the notice 
nf the public, Mr. Cbubb'i hfc- ahUumsd |he greatest celebrity, Although it 
possesses but small claim* to novelty* it caimol be denied that it combines, in 
an eminent degree, lie quolitlr* of security, simplicity, stncligth, and durability; 
and we think that lhc pei^veruw and bEisnew-Hkc Banner iu which lhe inge- 
tiiuua mveotor has contrived to bs ii befure tlse public eye, W conEributcd in 
no small drgtw to the saiOCflaaful u ron pr it btiw Inid, The chief charwtiteriltk 
in (bia lock, and thn-r. which, marks it fts i'hubh's, is Lhc empluyinenE. of a 3-erer 
called a dfi^cter, which lotki the bolt Cut upon any of the tunilibn being 
bevond Its. assigned lultgr, and ahewi that some perns 1 1 hai been alEempting In 
UsWk it by A falsa injtnaniEnL In ether Ktp»tV the hrct rcscEiElitcs Barron^l 
and Bramah’s; and wc are dypraed to ipitistiDn Its boaitt^ superiority over 
liiusc admirable LEiVcIllItmi fur a reason which now forces itielf upnn our atten¬ 
tion . lu B*ntmk Mil Bramah's the picker h&i m means of knowing whether 
Lhe tnmblera m lifted too high ur not; byt in Chubb's be has cuih^ to put lhe 
detector Aon ct?m6iif in the dret iuntonce B hy tt correct thrust from the onl- 
of the door (which iidgbt be ttcournmiy m&tflured) so as IojTj it last in iti 
place; the dftmtor then becomes a stopper to the Undue ascentthe tum¬ 
blers, mid the eJCEcnl of their rmtige is eorrecllj werLHLned: ihns it 

appears tn uj, the dfkrlvr might be eonvcateil mtu a director of iha means of 
open Eng iho lock. 

In |B '29 Mr, CiOttlEeh took out n patent for improvements in lcwki* which 
consisted in the appliciUiDn mT a piece of (jopr over Ebe key-bele. w seccEred as 
in preTcutiti being rviri-n ill] without tin: in traduction nf a key passing through 
it; and hence any Attempt in Ijtvjk open the IcKik. would be Eiidit'^ti d hy tin? 
fnicSure of the paper. pafn-T is intriiduflrd alid seeUfcd hy mcuEis ofH 

fuldLr.g shlblij walk a bole in it, similar to the key-hole, in n lock plolc } tlmafield 
|i kepi down hy a spring cjlKcEi, uhich csunol he diseu^ngod fnrih^ intrcidnction 
of a fresh pEeUe of paper, ciccut hy the proper key, which Ip fumsilicd irftli a 
pmjrctinp niud an the side- uf Eh^ tcj^riciii, for lhe purple uf diiengugtng the 
rill eld catch when turned. As a sou ret- of hirthev ^i-curily. lhc paten tec «rt» 
pnei-t iu pinplrjy chccque-paper* wEtii si.me dcsipu cn^pved upon it; on3 hr 
haring this pu[hrr bound in a chccqua-bcok, ulLtl A leaf tomutf when Tec|uirtd. 
90 that paper found in the kcy-lmle at illSV TLm<- being cnsnparEd wiEli 
pedge of the leaf in the bouk k the suhfititlltton of nvlhcr paper would be 


m 
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discovered, There art few check tn which tbl* plan can be advantagiaogiy 


fesin. Carpenter djiiS Y'ffungp ®F Wtllcnhsitb in Staffordshire, had a patent 
id IS30 for improvement! in loA*. Their object appear^ from the E^dfiotiion, 
tc be the produefion of lock* of greater security and stability than the iftetmon 
locka without augmenting the cost; mod ftllO In construct a latcbdock h Sumr- 
more Convenient inW, The greater degree of security h obtained by 
harin^ a double set uf tumblers, irtu? SCI rtttach&d tn, and movobJe with, tbs 
brdu and the nlher Attached to the plate of the lock tn the ttiiJal wav. Pm- 
j tC tbns frotn the etetiounry tumblers fit into alitl in the movible ooes F when 
lliey arc nmnltimBDiisly dented to a rfl'en position; and id addition to thN p 
tiscre are notehei cut in %he upper and lower gi(Je& of tins movable tnmblere, to 
fit fixed pirn prating from til* plate, just above the notchra on the upper 
aide, and just below those of the under aide when the door is locked. m that 
the bolt cannot be withdrawn cXrcpl by a tey h which raises Bank tumbler to an 
elevation toLpcidlng pwtidy with the Bttteb tl.e original key, and upon tlliff 
depends the Mtftmry. Instead of the usual letch or spring bolt to room-door 
lock^ the patentees. came this port to drop into a notch in the linkin'? plate 
afi*r it has been elevated by pacing over an inclined plane upon iL In con- 
nexiuii with this latch M a tumhler r by which it Lg elevated through Uia m*Em- 
kncrltality of u keW> by a handle m one side of the door and a kev ua tins other, 
ilf by the key T without i id Jig the handle. These contrivance. have irumi/eat 
advantages, and are easily executed by any IdlhmitL 

Tlie application of ml Siiviolnide luck to bon* sent by mails Of Other convey¬ 
ance, ci'titJLEnmg money or nther valuable piojwrtT, that can ha opened only at 
iJ^t«?d times. in, of courac, aU object of desirable attainment ffl a commercial 
countrr iike tbk Fur effecting this object n patent will taken out in Novzmber, 
I||31 a bv Wiliam Rutherford, j«n, of Jedburgh, in Scotland- This gentleman 
btinr a'hpnk ngcnt, bed no doubt sensibly felt the important* of having the 
morns of tra n Emitting, from one town to another, haukera' parcels wilh pfrrf^l 
safety. With this view he tnEmducEs against the end of the bolt a circular 
j&jm] r-'lil.tL-j, to pfevent the withdrawal of the bolt tsU the eiraular plate* which is 
put ia rotation by clocks»rk, shall liftv* revolved so ■« fo bring a notch opp^ 
ihc the cml of the bolt. Now ai this notch can b* trt el plejunre to any 
icoitEred distance from the end of the holt, the lock may he secured against 
Lettig mJEurd by its own or any other key, till any assigned number of beur* 
nfti-r it hiiE hcL-n locked ; and ns dio Hite of travelling is known, the box ran 
ha scored frotil robbery till it shall hove reaclitd its. dastiniiEiuo. When thlJ 
fiutcuing J* uifld for po'rtoble box« or EMkckapn p H must W put in mutiot^ alhd 
rta fflotkm regulottii hvapnngs; but when it b to be applied to cb^eU or 
tin, Dirtst simple moda of gjrlug motLon will be by o frdHHlding weight, aod or 
rtgnUthm ±-v n pendulum; the fioiuoiing weiglii taoy Ihed bo made to nwt 
uun, Emil disengage ft b.w-king bar D3 cannexkm wilh the holt of the lock, at 
iuiy y^:signed number of bun after the lostming hftd bwn aHwlcd- In LhJi 
ca^a all llint Is Tiecesaarv is to cause Vbe Wtight, lu il^cend down a vertical j . ;ile. 
divided ifltn houra^ and tu raise It lo miy aasigited mimbur when the door ii 
locked. A ftill further security I* obtained by the IjKklOg-bur ilstdf ln-ing pK- 
rent 1 il, fn:rn living disengaged by any prv?nuro, cictpl by the desctot of the 
!V C i -1st, wi lic'b is hunk to COM, in Its descent, MUO coutnc! wLth mi inclined pro- 
j^tnuj front the lower vnd of the honr^ciile, sending it hack and discogagmg 
[ I i«4jckjj]rt-hnr fr^rn a notch therein* 

Wf nd^nl usl"Ud our detcrijirive accounl of locks to numerous Otlser^ con- 
In ini ml arrange mttlEl of pnrtft dlfficrrhg from the farrgohig, nthd pow«Wg 
. certain digit* Ilf merit, ju mpKti one or morn of lJ^ne^au^ qtftftb^- 


xiitn* of a lock: hut the detail wmiM be«n3ntEroiimg and pmttlcsa; we shd 
therefore \wk dose our acenunl of loefes exlraonliuartV bv girag H» *F llto 
lummarv uF thnsc in Teenerul USh^i of wliieb thorn are fnlS a btnidred umta -i 
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liUmi-rOLis Iriljc uf prt Lv pilfcrcns tlienfflifi fiW who have stififcienl biuret* tl^i 1 of 
Ejl£ Mai lire nf mm mult liiekfi in budc-c-l-lI In, (tf who bit* il;■ i-enough lu ntli.'Clt.pt 
Efi* psUdng of them- W e ban? filmlljf skuLiced, fit [Nigs 10-1 p ihfit A >t uui»W Jl J 
ofc locks nre nuult w ilhaol any ward* or otlief sfrcmriticB whfttcvEr, but Aa brilp 
and thc^ having been tfft&pfd with the public q^prtt&Ofipi. Uu our own fell& w - 
Ifrdg* for nearly half A century,) whal need in iher* to give tw* gumc rtf, nr iwff 
shillings for a lock, whim a Ultirfertory Opt cm be oblaimsd Tor tva-ptW+r 
Uvm trunk locks fire mdeed pannuffiCtured by tlwuMndA rf gi™^, at a 
wsmksnSe price not exceeding Mir JWWflfl ^ “J® ““J ™ P[j 

of the fUmplnaprpiB; bill lilt mail cables al-iroireti muder ii noi bchiifcu-hfln 
in demiMutrarinc the jWr of his art in tfit* mamifiiciun?. The trehnical tunu 
for wards, in ihe lack-Irndc, b «A«*f ,* tliry are noMwely deinuprttr^d 
accnfdmg to Oils pniiH nf their qUfility t 1 5! whcrUyB ujAcnr, d W « ± & * 

to these terms there is a iirffixture rallied plain, wbj chmr^n*, nu wards a 
The wards ate limply abort pities of thin plats Emd h nvetted Oh the upper or 
lower plate, or on both plnt* 3 p Empoaik 1 CT neat tu the kev hole* If E ie wim s 
nre of a bettix quality, they biv dignified by a higher title* aa not r-ONjnr, 
frrQNwdi rowdy fte.; which ii when the wflftfc make Afl entire cinrlr, or nearly «V 
of i he lock. The V arc celled L ifW, or T ;vnrd, or t ward* wh eft the Mclmnsi form 
of the wards rspretetits ±ha figure of those leti™, Cvpprr war djt, itgmfy *he 
smploimeul nf chat meinl, instead of inrtl, to adapt them for use tn cgILlit^ wd 
Other damp ptiw«. SoTid u^rA* arc much used, « they are iubrt*ilM and rot 
dear, being rcaddy made hv casting in bras®, ond tnmlBg in the lathe; and EhrV 
IjLraclT assist in mflking/™rp iocbw The linrm rfnr, ill ule luck trade, bos ftOL'Ut 
the JHitui- Miming « the OfdlDEiy applied an nf ihfit adjective to smart |H»T5sms; 
tliev are a little g to red nn like surface, todaiislif the rye, hut arc I'Oinse cn cnig 
im-kmcntli ■ aEid tfej have two briehkbeaded scR-fls, one or butJi of whieli 
avt- tmisHy louse. Tilt quahtv of tJie pbste^ bndges, Staple^ *|;nnga, t>olW r 
and other'parts of the interior" of a lock. 14 made to assimilate with tho quality 
of the frpirdi, unless onlerHl to the contrary. . 

Lochs, Bcconllne to tlkeir uN«* p may he divided kntQ two eJajsrt^ oamelv P 
luck^ and out-door l«eki; and of each tbaa there Bia nun i^Tous hLhdN p 
bi^E, and quanta Wc will name tlic principal, ihlX persons who Want th «0 
11.lv iimlcrstaTid the diitlnetbe umnea b y which tb^V nrf known In the trade, 
t ummendn* with the io^OUf class, the Erst kkd that occupy «r Mtentom 
nre- ilirnie opart the CrtiDt lWs of Imiiaes, called drawee* tucks, M *“ ™» 
When 1 11 it lucked, 15 made tn ndnf to, and has lkwjj far tbe purpeic vrdnw- 
mar'it hack ; lliey W* ppdcrfil[y made i^n, and they firv a there lute, mrtlicT 
detOcHKt«d hv tbe term irutf-nV to dl^Tfiguish Itom tiiuSe having wuQflfin stocks, 
calEoil sTiThiU-tf ock-lQckM, whtch fire of a cheaper mid U* elegant kind, and art? 
there furt mare rreniicntly put to hack iam lot the doors of™ma H there 
an: tlirM |.rihcip a I kinA% firtinpui^^ Hie; turn** rf 

,'j'rjrj -riM licks. Fflrawrlr llie klier kind wtre pot on the iw *r« P HT ™"’ 
wA ev E! . ilrtwtPR inatna i tut heir ifpwouco *ooo ^sd tbo 

-uljiiituii'.n of ihJ kiiH-d locka Tie bnslil yello* «**l ™. 
fjvpiirtlc, kilt in u 1 1 m i V. *™ndod by g^d tOJlc, mlrmlueed ike nwtUiM 
c hic!, ii now TTiiJcttd ho clum *mA ,y wy now. cirtpcm E tJ u« 

H,r Uio very poor, arc btlill wlthuul tIn™. By lio Old of mafllin«Y> “J “ 
minute divuioo uf Labulir, morli(e-locks ,-Ufe made « » astojtlbwslj “» Hf* 
Bt VV11 Kartiompton; Wld tLc woAwawllip of «vn the Euramone-t hind n*M- 
AtAiitiol and St. Ab foom-daof IikIcb ore tefoTE crety ^ * 5 * 5 ; r L ' , 
only be iihuuuj v to ibsTfSi llml oil such DM specified 111 uic fol ow ng ^ ' 

if there he nliTv" title thill id it which thv key ihcraL*, it u fil sil fl or 

r!,ini-brf:; if i«nr be In addition u *pting boll, with b Hh« to “i 1 *" ,e " 11 '■ 
Ottilrii 0 iKojKtU h «** ; mul if tbirv be a private thdl h^oies, H i> CBl|od a t/ine- 
lm!i iori- U U also nraosMrt to ipfiifl llie kind of hand 1 ! - wjuired. 
orW-yi. ii) ‘, itic hand (right or U/t) | tbe tlndtu™ yfjlir doom; uud ll plam 
B'amUi round irardi, luniblpya, patellt? Sic. . . f 

kinder ihe C lio rjltctlll uf cotind locks, W* Beqtptvkndtd a peat Mm* U 
• kimb, well W'ViWf, dkfitJWTifflWa iJrnuw, ur till, im, 


that, cndtiift flee. These also partake nf three fur rat, as respects the manner of 
lining them- They su-« calleii ifrarydip when the plate of the lock is |u 
■cr«?cd with its fkl rldr against the wood-work; cut, when the wood li to be 
*!iil *wny In let m the lock flush with the surface; and morfbr, when & mikrtiw 
c H itj b In be mode edge ways in the wood for ha ' reception* life dir* of thtie 
"kwikj vary from I to 5 incites ; they arc made in both iron end brass, and the 
qjuriilics are d be in grubbed by the term* already mentioned. 

(if the onhWr locks thoto used for gates, rtnblrtp abode. Sic. aw for the 
moat part wooden i tack-Ioclx ; of these the to are many qualities; ihe cnmmnik ur 
fianfiuiy, the Stntardr Ihc j£rae, and many qnalitiet whore the latter, which would 
require loo Jengtbenrf an explanation; tin-intemaU|isrM beEi% made of cup- 
|mt t froilp iod brass. There art *!«o the D and the p gale ItH'llf. and tlso rerv 
numeruus fondly of padlocks { thr informal foil upon which we mu*t teftr like 
readier id hb luck-iimth, n* a Volume might he filled wUli those and others 
which Wf have necessarily omitted, 

LOG. .V machine ur apparatus used to mfcftUfc the rate of a -hip a Velocity 
through the Voter. For Inu purpose Hi Ere are ntritiiLJ invention!; but the ant? 
OiOrtU- used ifl the blowing, and called the common log. If b a plfce of thin 
boartl, farming the quadrant of a eittla o l about sis inches radins, and bain need 
hy a small pkte of foad Uniled on the circular part, ho as to awim perpendtru- 
Lirly in the wa!cr r with the greater part immersed. The leg line b fastened to 
tbs leg by means of two legs, one of which b knultad through a hole at one 
corner, while tha other b etluchrd lo w pin fixed in ft bole nt the other carni-r, 
■o ii- to draw out nrtjuiitmnliy. The log line, k-tlkg divided Into certain ipm***, 
which ar* in proportion to an equal number of p fogrwpUical niln, as a half or 
a quarter minute If tn oil hour of time, Ik wound apan the ICcL The whole b 
employrrL tu measure like fbip s hoad-way in ihc fuUowiEkg m inner; the reel 
tiding belli by one men, and the half minute gift* by another, the mate of the 
wind I ™» the pin, and throws the log wrer the stern, which ssrimming tierpen- 
mcuhrly, fteli an immediate resistance, and b considered AA fixed- tha line 
being tkekeneti over the stern to prevent the pin coming cut The krraU ora 
ine^urcd from a mark on the line, at the distance of [ 2 Or 15 fathoms from the 
Hi the gifts as therefore Enrocd at the illHtOM that the triurk passes ^ CI the 
at?nj; und as i)iio as the und iu the ^bss has run out, the Line b topped ; 
tne water being then on the leg, dislodges the pitl h j*o that the huotrd now u-niy 
pmeiiling its edge *> the Water, U eftily drawn nkmd. The number of knots 
undrachonn wbicbhad ran al the *i K pi ration of tW glass, delerkuines the 
Ships vdockty. Hit? half-minute glass and divbicft on Uic Imc shoiitd be 
rrcquently Eneftured f to detmdnw any vamlhn in Birlwr of them, nm] make 
i n 3d -ec-md^ the dUtinea bel^crn 

the sltould br oD feet When it rani murr or leas, it should, thm-fore, he 

C S"I C , ^ followmg anah^y :—ft 30 h Lo 50 su k the qumbtT cf seconds 
til the gk.-^tu ihe distance bi-LwfiG,q like klioSa Upu Lhe line. The beat i>r 
mojiturc of the wether having often u conMd^rrtblc efibet upon the glfs% an 
ft lo make tbe sand mil faster or l£owcr + it should h c frequently trird by the 
VLbrHliun uf ' a ptmlukmu The inrenlor of this simple ami admirable contj-h 
facce ls ttnktiuwn ; Mul no mentioti of il occurs till the year IG0" p in cm account 
nr m Lftt IndLa voyage, published by Sjilntlcl Purchft. Since that period, the 
log hM i Ikma m general Uw f and many lmpraveinriits have been made Upon i:. 

cmiapicUoiii Q ( |h rM improvements, ia tbn£ invented by 

;* mc * “ c ^ 11 ™ L ^ !l] P mai1 Jq Ltjc njlT >r Who received a liunoiwi 

m.-di;E frnm the Society of Arts for the same, J 

Th* ad vantage, gained by Mr. Hookey a Invenllcn m f that It giv es the db- 
tatlM the whiff tuns more OOfTcClJy, na if remaini more stationery in Ibe water 



l| n 1 '■—■ r " r ” ■— fiuc. m lALt rCB’pet'PTit* U1C 11111- ~i. 

flit llmtey recombundi, tint Oirj be Kitumtoi Ih a cnmiMiiitioD of (41. witeb 
m ri vin vuilt btinj-Bnt wid pliant, and pretTuti kinking; it likewise prntnU^ 
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thfitr ccntiutin^ which til i licW line b shout 20 fn-t hi 30 ftuhotcll. Ai many 
Mriotn accident* are likely ML ' LLr by gating * false depth of water, in coy m?- 
quene^ of the can tract i on uf the line cats ached to the Lead, it becomes an object 
worthy of attention to prevent iht possibility ttf sireh accidents taking place** 
The hip li formed like a fish. Fig. 1 represents one running out, and Fig. % 
tli□ fame. In tin- act of being puKied ill; f the tngdy, t the *pri[ip ; the eye of 
the line is pot on the toggle, which is then pushed under tbosprings the 
hoard t folia down, and the dab rum out. When the line IS taught, a Hidden 
jerk will make the togprU p im the spring and let go die line; the §ah then 
swings round, lilt flap board t closes, and it Is easily pulled Ln r Fig. 3 shuwi 
the under side; the dnp-hoArd l ii jmntrd to the fl^h'hy the strap of the cupper 
i% which passes round a pin III ^ and lift* pi tt is held by the cum»tr strep a ?; 
(he Uhtf fa iiUached tn the log by a loop which goes in at tbe mitli, and is held 
by a peg- which form* tbe *ya;' the flap-board t y if mude of copper, lio? a piece 
of wood rii-erted to it in the middle to stiffen it; if made of wood, o slip of lead 
or copper j k ri retted on, to make it heavy enough to drop down tfcadEiy trhen 
thrown into die water. Fig, I is a top view of one mode thin and wide, like a 
flal diah; the spring r, which holds the toggle Is underneath, bon oath the Ush 







and the ftnp- board t\ ihc spring may be ahore or belo w in either case. ~ 

following are thn imtftKtiim* given for using the 'Ing^hrp* The cvc 
line ii to be put over the toggle, on the tail of (lie fish, and when the lit 
ran out dram the red, and Ft becomes (freight, by giving H a *addTn jerk 
toggle will swivel out } the fish will then reverse its pemtion, float OH the 
free of the water, and may be hauled Enfei the ship with the CTentrflt ease. 
When it Is necessary to shift the line ot the head of the fish, knock out ihe peg 
that formft lilt rye, and the line will then disengage itself; and in attaching 
pLihiImt fiin^r moke an eye in it, and pass lb iutw the month of the fish perpen¬ 
dicularly, through which put the peg that forma the eye, aid it will be quite 
■miTc. J The intentur itranfly Teeomm click that oil log lines, and lin=s the 
lend, should 1 1 -? ^ulu rated for one hour in linserd ukld lamp oil t tbrec-fourth* *r 
the former, and une-fuurth of the latter well mlied together, after which* *ang 
them nfi to dry ; contraction will dint be prevented, and they will be pliable 
and buoyant. 

LOGARITHMS are series of Urttfria] numbers, so arranged with reference 
to a Mb of natural numbers that tbs addition uf the logarithm* stall eurrespnd 
with ibe niujtiplicaticiu of tho natural numbers trtloitpiqr (0 them j and auh- 
traction of lugariblims afiswrti for dmiio®; while involution or the raising of 
lMHfrra*U performed by the multiplication of logarithm* J and evolution, or the 
• extraction roots, by the division of logarithms. *. „ 

* 
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Tfl illLUtr&tE this. I?t LLH 


Ftff*Nfl±ural Number* the 1 
* Geometrical Series . * f 
And fur their Lflf^arilhmt I 
the Arithmetical Series j 


] 

10 

i m 

IfMO 

10003 

100000 

smlumm 

0 

1 

2 

3 

4 

5 



From this it nppeart that the tn^. i if] js 0, that of l O ij I, of 10ft h 2„ 4c,: 
thal the lug, af my number bduvr 10 i .i a frattina p aWe 1 13 md cnult-r \ 00 Ls 1 ■ 
with a. Fraction, end between 1000 And KKj, is 2 with a Irafiiiii, ami bo im. 
Hfruie ft la cl'Idem 1 hut the portion uf a tug. which canaltruEv* the wbnle number, 
end b deihotninitad rlv* IssoEJ^ is always one (fns than the Uumbera of figures 
Ihr which it is the log. This general rule la bo easy nf smdvcetiun r thifi the 
J mft-xra nf Legurithina are OCWe* printed in the lahieSj hut Left to be supplied 
by the operator. 

The ruR for determining the Index descend* m well u BsCcndj, ami Hppiiss 
with equal facIltEy to number* heW and itboTa unity; but when applied to 
u[[mlh;» holow unity, it must be distin gun lied by a negative ngn thus_ 


K1T ti JIAL KUl£LGft + 

1-im.lHITUM. 

*000001 . 

6 1 0000006 

-00001 

^-QOOOftffl 

IM01 

4-0000000 

-001 .«*■**.. 

fdOOOOOO 

01 .*.****• 

24)u«MHhlu 

■1 _.... 

r-000fliXli> 

r • ■ » -. I i * 

043000000 

10- . p,,*.,. 

1-0000000 

IU0 . 

2-tfHsi H H K>0 

loot) .. 

3-0000000 


&E, 


of illustrating tliia important subject by a few examples, 
i opportunity of working esses UV Eugarlthnii when the 


To furnish the means 
and to pits the reader an 

numben to he operated upon arc not Tery largy, we subjoin 

A TABLE OF LOGARITHMS OF NUMBERS, 
From 1 tv I0W, 


N L it BAR 1 TO LOO* ISD THEIR Li HJ 1] T J| M *, 


1 

-0000000 

21 

■3222103 

41 

0127839 

01 

7853208 

m 

2 

;ioi (Linn 

22 

’342122 7 

12 

■0232 im 

62 

-7923917 

£2 

3 

>irrny 3 

23 

■ 3 fli m& 

43 

0334685 

03 

- 7 £Ui;E 4 U 5 

83 

4 

■0020000 

24 

■3802112 

44 

0434527 

t >4 

-8061 SL >0 

M 

6 

0080700 

25 

■3070400 

40 

■0532125 

05 

■3129131 

83 

G 

1 - 77 , 41 .') S 3 

20 

4149733 

MS 

' 00275 7 R 

m 

■HI 93430 

8 G 

fir 

1 

-8430080 

27 

13 E 363 S 

17 

•ATsmv 

07 

■8200748 

87 

8 

■0030000 

28 

4-471580 

18 

■0812412 

08 

*8325689 

88 

0 

■9512425 

23 

! 4 G 23980 

49 

G 00 I 9 GI 

69 

-8388101 

80 

10 | 

-ODO 0 OOT 

30 

4771213 

50 

■0039700 

70 

■ 6450 D 8 I) 

m 

Ik. 

HU 13927 

31 

4 GI 3 G 17 

51 

7075702 

71 

85125 S 3 

01 

12 

- 079 IS 12 

32 

0061500 

, 52 

■7100033 

72 

' 857332 J 

02 

id 

113343 d 

33 

5 lh.il 3 D 

53 

0242759 

73 

8638220 

03 

H 

■1461 280 

34 

0314730 

54 

-7323038 

; 74 

■8692317 

01 

15 

- 1760913 

35 

0440600 

55 

744^027 

i 75 

■8750013 

05 

10 

-2041200 

30 

■5563923 

■M &2017 
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0K5H760 

SG7 

©380101 

097 

0527024 

027 

0076797 

©57 

9809110 

;©S7 

0943170 

Sir itf 

©3S5197 

90 S 

9532763 

020 

06754HO 

958 

9813655 

©38 

0047569 ' 

• 3U0 

0390198 

899 

0537567 

©29 

0680157 

©59, 

©SlBIHfl 

©80 

9©510G3 

970 

0.195193 

900 

9342425 

930 

0884329 

9©t> 

9822712 

900 

©955352 ' 

971 

0400162 

001 

0547240 

031 

0680197 

061 

9S27234 

001 

©0BO737 

8s 2 

©405105 

002 

0552DOS 

932 

©604159 

*m 

9831751 

992 

9065117 

873 

©410142 

003 

©556878 i 

'033 

9698816 

033 

0836263 

0©3 

0069402 

B74 

MlilH 

004 

95010^1 

634 

B703469 

1KH 

0040770 

©34 

9973864 

375 

9120081: 

905 

9560486 

935 

0705110 

965 

9315273 

©93 

007823 | 

970 

91250-11 

000 

9571282 

930 

9712750 

yuo 

0349771 

©06 

098259a 

S77 

SH200UG 

007 

©576073 

937 J 

0717,106 

967 

9854265 

3D7 

9086952 

BJB 

9134915 

SOS 

9580658 

03B 

©722028 

068, 

©858754 

90S 

9091305 

£79 

M30aaa 

©00 f 

9583039 

J 

930 

U726056 

960 

©863258 

©99 

©095655 


I 1 ‘ J, ' ,cttou 4 f™™''™ this brief article, to explain tilt use of lh« liven 
Logantljime rallies, n whoever fOMcw such Love of count their author'] own 
CTplattaliuua, and therefore the follow jig illustrative example* are freLecto,] u> 
muii U]c ULbl^liiere gircn, 

r M sLal eJ> is pEifonurd by the addition of Logft. 

To multiply 3CS by 23-5, we place opposite to each other tin 
hriitru itj id t/tfir LoDiiituns 

366 -. 2 SGS84rfl t . 

• ~‘ a . 13521825 f Ad4 


3“01 NG308 Sum ui 


TriMiiict of Xumbcra S^fiO* 

t _ _ 

Hera the find fort or, S|iS. being a whole number, consisting of lAtrt Ij™;. 
iuuijut .is index 2; and the ercun j, J2 5. having hut t U „ without the 

;.',' nj i P“?> bas for its index 1 . I'd these us subjoined llm decimal portion* 
“Mw lwadBimi taken from the Tuhle. mid the sum of i]i« two beinit found in 
.. lt ' upjHinto to sa^F whieh would he the enawer were the index 2; but <u (he 
MKIvx te a, the answer tetul he nuulu to consist of fmr (inures, whielfi* .lone by 
|ji uiij tu thought el [ho figures a cipher, mating the answer, bj, abate, 

i 
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Routined L(iD capacity uf an ejwaf&tlwa, tthtm length k 205, breadth I2B, 
uud dapih 25 Awl* # 


aruHttns. 

235 

US 

25 


I.CKiABJTHSIfc 

2H0&S22O 
2 107210U 

ft'9749720 Seijis. 


Product, UllUOO . 4 

I - -—~ 

Again, kt the number* 3 2. 1-12* '123, '01ft, and -0CM Iw cuntimuUy 

HiultE|Jicd together. - * 


item peril 


LLiO imirii M S. 

3 2 

mm. m mm ^ ^ 

0. 555130l> 

£5- 

* + + * ■ 1 ■ 

V 3^79-100 

M2 


0* CJ492130 

125 


T' 0009100 

■015 


1- 1700913 

’0131 


3- 6020600 

PrwlMt -C0O67a 


4- 6273093 


Tbo number m ilia Labis t L cnt*|ro tilling with the iWninl part tsf thtf sum 
tsf ihcge logarithms is 672, hut oa the End** kT there mn191 b* three cypher* 
prefixed to ihb number to rulistitoto the product ur answer which k therefore 
■D0O572. 

Divimdh, being the mmi of Multiplied juD, mid performed by subtraction 
&t‘ lnguriLbjxLJ^ require* but little e:\jdsmitioEU 

Fur illiListmiknip Eet 944U00 be divided by 32tWb thus :— 


KOWIXPi* 

Dividend 044000 

Divisor. . 3290 , . .. 

Luft&niTnicg, 

5 9749720 

3 3951500 

From 

Bbbtraet, 

Quotient * 295 

2-4596220 

Difference 

Again, let MJ0S15 be divided hy ’0023. 



k ir Minna* 

.00315 .*. 

.0025 . *__ ., 

LduitnuL 

3-9111576 

2-3979400 

m 

Quotient* * 326 

1-61 AUTO 


Lli 1113 h c divided by 937. 



ItVJURIS. 

Dividend.. 403 *>***.*,* 

Divisor .. . 4 937 , - * * . , * . 

J.IM'H D1T H a i. 

a^swawsP 

2'37I730fl 


QL[uLh:iil . -526 

T-T211073 



Here the logarithm to be subtracted being the greater of tbo two, the index 
of the difference k I h which render* the ^uotii-rn a derinuiL ' 

isTTOLt'Tins^or the raking of power* r i* [mrtornied by Visu Implying the Wd- 
rithsji uf the given number by tlae index of use power to which i(u required ta 
l>t' raisdj |hiu:— * 

• Let 2d be ?![iiiirL'iI, in* raised to die second! power. t 






























LOGARITHMS. 

FVMPLr. 3. LOOillTlIVAr 

as 14149733 

•2 

F °«" • •.. 67fi 38290403 IVoduct 

ftcipiirnd the cube trot, ur third power of 9. 

ICUKBBUi, ICUUHY BUI, 

o <..«.*■* 0 DSI2I25 

_ b _3 

Pow«f. . . 723 * 5(527275 

Required llir !>tb power of 1.05, which will ha the amount of U j Q „r, lc 
yeai% n( 5 per cenL compound inlcJT^L 

HUKE^HU. lidO AIlITIi Da. 

. (HjZlIRXJ 

_ _ 0 

AjugtitiL .. 1-55 Mr IJ- Ikia..^. i U1007037 

Fn>m tills rssinple it h muaifurt tha i the amount of Dflmt laid out it entn- 
pound mtereBt for 50, HW, or any other ranter of year* cun'hr found 
rulitn* Vfitll the prcjitrst fadlity, though the operation by common arithmetic 
■( very tedi.nu, requiring a distinct raultiplictUtun for each yew. 

_ Lvolctios, or extraction of root*, is performed hr dividing the lamirithni 
° f mittter by thn index of the root required, Let this bu illLmod 

by finding the BijTinrE rmtl of 324, 

KlMSEni, lODAlttllll, 

324 . 2)t*ain545[» 

Root.,. 1 # -... 1-25527M 

Required lbs ninth root of 1 -55 

Ktl lfElf , I DC |( j.-j- jj 

J 4 * ........ »)j'irhia.’ii7 

Root ♦ • * 1115 ........ oo 2 i 1470 

*' "■ ’ 1 

*» “PP’J- th * F ‘trgtdng table to numbers 

“} mid ita hmu.% the ninjinuL 1 i>f $omg so u StihjobecL 

thJwarillSm' ^ “ number niceedino three figures, it fi evident (hot 

t hetegiri t hnior lie lint three must te numnenW by such » proportion of the 
ddTefenor between « and the next greeter logarithm, a* the remUiriu Wres 
°* ,lw P"n Iiumher bents In unity with ei many cyphers os m*v be taiL! 
£"*w-™’ logarithm t*r 170S3, the lagariihnl of the first threcVtirc^ 

.-^75 IV mad liie OHt pefltfr iv—■ ^ 

f t>77EiU70 

0154 their difference. 

c No* tike the proportion mi i Ulry : ; gg r 75 
_S3 

27502 * 

73072 t t 

F or 7-iEJS neatly which 
























LOZENGES, 


no 

la the first logarithm, gives 4-677451G for the logarithm of 47583. On the 
if the number be required for a noL tu be found In ik 

table, to the first three figures corTraprmding with the next less logarithm, are 
to he subjoined the result of the following proportion ; vbn—Al tha diileience 
between the nut greater Mid next \r*i logarithm La tu unity, with AS many 
cypher? as truly he required. ao is the different between the "given logariliUL^ 
luilL the next leas to tue figure a Lu bo subjoined to those, found m the tabic. 
Thus—Sup£N«E it were required to find tb.- natural TUimhi-r formspoiLding with 

Tbs next Irt? bgarithm in the Enhlc 3a . . . . 0$ti$tfft4 

The next greater . * < « » ■ 6l?722H3 

* --— 

Difference, - R73 U 


The given. logarithm ......... . . 69lll$455 

Next Jb« t .* . . 6963564 

Difference . . . 4S H J1 


Now—Ai 87211 3 I iMl 4SD1 : 56 
100 

@72^)1801 Utf(5G 
43645 

$2630 

52374r 

\ThMi being subjoined fo 497* the three figures found in ihc table opposite tn 
the next Ic'iSi logarithm, give 49756 far the number of Ebe given l^nTitlinu 
LOGWl>Ol) r A brmJ comport Wood, 10 lienvy JU la sink in water; of a fine 
grain, capable of being polished end eu durable, us to be scarcely mseeptibk- 
of decay. Its predominant colour U red, tinged with Grange, vclfow, end block. 

It yields its colour both to spirituous and watery menstrua. Alcohol extra eh It 
more readily and copiously than water. The colour of its dyo is n fine red, 
inclined a L [tie tn violet or purple, which left Eu itself, becomes yellowish, pur¬ 
ple, and at length black. Acids tom it yellow, alkalies deepen the colour, and 
give It ft purple Or violet hue. A blue colour b obtained from Jagwoctd, by 
mixing verdigris wilb it id the dye bath. The great coDnumplion of logwood 
is for blacks, Eu which it give* a luitrc and velvety cast; it ia also cUeOjivcly 
used fine red, purple, nr block dye tu beech, and various white woods# 

liONGIMETHl. The measuring of lengths aod distances, bath accessible 
and iniurcradbic- Accessible disE&nctM are measured by the application nf 
SOtnc lineal measure, &j & foot, 1 chain, Src^ IhnccessLblE distances arc measured 
by taking angles, hv mrnni ef proper instruments j such as the circum¬ 
ferentor, qiuulronb and theodolite. 

LOOM. A mfihlDfi fur weaving cloth, of which there arc various kinds. 
See Wr * vi kg. 1 

LOZENGE, or Troches, one enJ urticlea of cmifcctinpeTT. aomettmes p 
medicated, nod usually made up of the fotm of thick wafers. The boils «" 
their eompodtiim Is refined sugar, wbi eh ll finely pulverised and aifted, then 
mixed up in a mortar, with just a sufficient quantity of thick mucilage, to Fiht»kc 
a very firm paste; in which k added the essential oil or other flavouring ingre¬ 
dient or medicamcnL When the pnslw so made, ta af the right consistence 
to be rolled out inlu a solid and fmootb sherl, Ih-it operation should be quickly 
performed by * cj Jm Jrical roller, the tads of which shoM run upon ylipa or 
projections above the board* of lbs thicknem of the intended Lozenge, Thu| 
rolled £ut,*he lozenges should be quickly cut out with the punch or cutter; wind i 
is^u jJSy the hoUsw frtlGtrum of a cunc, with aharp c-dgre the Harrow end, nbd 
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B mil ^ e nilher of tin-p-H'il plnLt* iron, or stecL A* Ktifi as these rare cut eut, the 
ftmalnmg pscct!& which M the intemiett between ibo Intends, shmilU he 
roE]ed up F or bealen togelLcf in n mortar,, liien rulbd and cut out ^gniii; and (Ihe 
opemtiw ri routinu cd* unrii the whole material is used lip. But if further quintilrai 
are reqafred of tlic artiefo under ope ration, thr-ii Ibt? remnants of oao cutting unriy 
. be added to \hr. su^eeding batch, hi ihc pharimwjobLLas, gum tregitfanth 13 
reeommeHiled M I tie nmci]og*e to he used in meiJdUg meefi emd lozenges. L«rtiFo 
tnftliera^ however, rarely Use this pni, ai beside? tn?Lag much doanfr 3 it is iuctitt-- 
Tecnent in Use, and does not rrtftkc eo eleganttL bxenge tta gutrpArahie Of iseaegal 
III e latter when in 0 roper quantity f (which is afoiut one mum* of wry thick muci¬ 
lage Id a pound of finely powdered sugar t ) give* to the ioczengM m*tlti therewith, 
a semi-LftHi*parE[Lcy and hardness, which IS regarded in the trade a* A test of 
ft^welkmanuiiLCUired artrcEe. When essential eik, (iq 0 h as uopponpipt, ruaet 
cinpaijiori, See.) ore nied m the fl&TWitisg ingrsdieh ts, they jlroufd not be added 
nntd the paste is otherwise newly rampIeUii, os their great volatility causst a 
vraste of their essential proportEes when long under the l. 4 mla of the om-rater. 
I a milking lozenge* ran tain big hdwmi, such ns the the brains may bo 

wiTflntagMLi-ily milted with llic mucilage; and those in wliidb uawders.' such 

J 3 hj M muted, the manner of performing it !■ a matter uf hi dif¬ 

ference. 

LUTE, or LbtimiJ. A. mii.il, tenacious, ductile yiibstance, which brio* 
appiicd between tin juncture* of distillatory and other vases)*, grows Solid I.?- 
dfjn'g, and erteeluelly it™ up the crevices, Luiea an of dffllrcnt kimli 
accanliflg to the nature of the Operations to be mad*. When vapnurn of wate ™ 
HilUera, and sodl U Ilf* not corrosive, are to hr contained, Ee ia sufficient in 
aumumd trie joiner of die receiver to the Hose of til* alembic, ur of the retort, 
il:i P a “ r PBpef Of of linen, covered with Hour paste, Jn twh cases alio 
*»l" "? »« l hludder are very conveniently used. Whim more pauetratiue nud 
dJBaolTjng WWI are to be OOOteSted, a lute is to be- eaplojkl of r nZLlt» . 
stacked in the air Wld hmten into a liquid paste with the whites of egk This 
paste ».to he ipswad upon linen Slips, which one tn b# applied oiadOy to the 
joining or til* vessels. This lute jj very convenient, Luuily dries, becomes 
*™d, and sufficiently firm. Of this lute, Teasels may be formed hard en«n.-|i 
to hear polishing 00 the wheel. When acid or corrosive ttmmrs, arc to be ton- 
Lun«], recourse is bad In fat Mtl which is made of finely powdered clay 
"®"> through a fine sieve, and moistened with water; (his pium fa ti lcn well 
boaion in a mortar w i ih boiled linseed ral, renderm] dryiug by litharge Tli is iule 
easily takes and re Lai ns (.lie forms given to it. It U grucreUir roifud into evlih- 
dncal sticks of a convenient aiii- for use. Tlicy are applied by fijlHeninif them 
to the jotmnpr of the vessels, which ought to be perfectly dry, became the least 
moisture wuiild prevent Lhc lute from adhering. When the joinings urn well 
dosed tf.Ji tins fat lute, the whole is to he Covered with slips of linen ipread 
W1 *“ ■ ultl J of 1,ra *i whites of egga. These slips are tube fatmed with 
padithread, Tha Monnd Jute Is .necessary to keep cn the fat lute, because this 
tn iter remains sofl, and dees not beeonm solid enough to stick on alone. Fine 
porcelain day, mixed with a solution of borax, is well adapted to iron vessels 
the p*rt received into tn nperturv being smeared with iL 


M. 


MACHINE lipiidei any tiling use,] to augment Dr regulate force or motion. 

n "“K '** TfVn * U 'e wheel nud nle, the pulley, the 
I* tc ^ ^ KrBW P Ere iiauatly nfentimuutod the inecba- 

■?„ powers Since dl machinery is nflcessarily COmmimdcd of eome oril.cmi 
tII1E Co ‘“ lj watiMI, or a pcculW inodifiestioil of some of the 

jneelsanjcni p^wen, * 

t A iulnianep citejniively employed in & veins; i| ei Urn 
^__ i iij.^™'* tr TIT OW| VEI 7 sn the tmih of Eiimpe. It 

tu United In fjiglnuJ fttiS ItaU lb' but Iht b«it u eaid In it tfiaL 

■ 
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hrpunht from Smyrna and Cymtu. The rob uf the plan! ato caiefiblk iwe]«! p 
ili-ted ill ilk a air, and afterwords in a kiln, in tin; *ame way ju hop* arc" dri#d in 
Kent Tkey am then chipped and pulverized. The best roots we about Lb* 
thleknora of a guoae-quitl; ^mldmojporeiii, of a reddish colour and jrtreng 
etileIL Hi* red colouring matter of m udder h Soluble in alcohol, which, mf 
evaporation, leaves ft residuum of a deep nd. Fixed alkali fornii tn tin* mlit- 
tion rt rfflln, the sulphuric add n fawn coloured, and tbe piilphate of potash a 
fine red precipitate. A Variety of shades are obtained by tbe addition of alum r 
chalk, nitre, hu gar of lead, and tbe muriate of tin. 

MAGIC, 'fte imposture by which a few individuals, w Hu had become 
acquainted with lump of !hc mere remark&bh* pbenuintnm of nature, and ibu 
operations of chemistry, mam^td to enslave the minds and boLtiea of LHy igno¬ 
rant follow -creatures. An acquaintance with the mndoils of the Heavenly 
bodtffli, And (he TariatiDns in the state of the atTno*pliere, enabled itt possessor 
to predict natronomtitul atnl ineteorolngie&l phenomena, with a frequency and 
which could mi fail to West Mm with a divine character The power 
of bringing down fire from besVi.-Ji. oven q[ Limes when the electric influence 
wuj, itself in a stale nf repose, could he regarded only as a gift from heaven, 

I he power ol rendering- tbe Human body insensible EO fiir, was an IrTHHliMc 
Instrument of imposture ■ and Ed the combination* of chemhtry, cmd the Euflu- 
ence of drugs and soporific embrocations on the human frame, the ancient 
magician* fonnd their mult available resources. Tbe *«:tcL use which w&i thna 
mode pf miantffic discoveries* and of remarkable inventions, has no donhL 
prevented many of them from reaching tbt- present time*: but though we are 
vt-Ty ill Informed n^pficliug tbe progress of the ancients in vuriouH department* 
of the physical sciences, yet We have uififdcut cridimre that almost every brand i 
uf knowledge bad communicated its woodrra to ibe magician's budget; and we 
may even obtain sonic Insight into the acfe&Ufu AcOtLtmiicn La- of former agf** by 
diligent study of their fahtai and their miracles. 

The science of arotultc* furnished the ancient sorcerers with some of tbelr 
heft deception^, The Imitation, of thunder in their subterranean temple-, (muld 
not fail to indicate the presence of a snpcmatiiml agepL The golden virgins, 
wrhoso raridllng voices resounded through the fwnple uf Delphi*; the stone 
from the river Faetnlmi, whose trumpet mtu scared tbo rnfchcf from the trear- 
sure which it guardedj tbe speaking bead* which tillered Its oracular responses 
*f Lesbos; and tbe vocal steLue of Mernnod, which begin at break of iLy to 
MCM-L the rising ran,—were all deceptions derived from actedee, and from a 
diligmt BhifTVAdnn of the pbotiCiincna of nalllr*. 

'Hie principles of tydroiforin were enuujlv available m the work of dm^p- 
t^nn The nwvtlloua fountain which Pliny’ dficritw* m the island of Andros 
as dtscharmng wiitc fin eeven days, and water for ftte rest uf the year? ihc 
spnog of oil which broke out in FLnm* to welcome the return of Ai gustms ftoin 
the Sicilian W+ the three empty nrns which Idled theEiuelvea with wine at tln- 
■““f 1 o[r Bacchus m the city of FJEi ■ the glass tomb uf HfUn, which was 

full of Oil, and which, when once emptied iJy Xerxes COldd nut agafn be Idled, 
the weeping statues, and the jwrpcttnd Lamps nf the ancients ;—were all thu 
obvjous elfthcis of tiio equilibrium and prewar^ of fluids 

Ahhuugh we have no ilirret erideEice thrtt tile pbilosnphem of untfqmty were 
skilled in nacAanarZ, yet there ore iudirntror^ of their knowleJlgt*, by Uu tncaru 
equivocal, jn the rremoA of the- Hgyplian abelbik^ and in the transportation at" 
huge tTias^es of stone, and their subsequent elevation to great Heights In ffi=eir 
temples, hr po^ens which they employed, and the mechanism by which they 
Opamted, in^ been vtudiotHly ecmce^lwl; but tbelr existence may be inferred 
Uic TBsilte otherwise iiiL^plicable, and the hifnreite? derives additional 
can lirm alion fniai tin- m echinicat arUSngementa which seem to have formed W 
part of thetr rrirgiooj iuaposLuretj, When iii **f the lllfadiOUj myateries of 

nooient Home, the unforturinte TKtun* fiTB carried on'uy the godi, there Is 
TOason io Iw iicve that they were hurried away by the power of machinery; fflsd 
wsiffl Apollonius, conducted by the Indian sag^n to tlic temple of thefr tiEwk 
•felt tile cr : nlk rising ami fiiFlinp beneath his ft4't like the agitated sea, he w uir no 
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doubt placed up<m n moving floor. Cfetmble of imitating did- benviiagi of tiid 
™fn Tha rapid iW^ii of Ibnse who consul Ed (he mule m the cove of 
TfOptonlui—the muring tripods which Apollon ill! saw in tbe Indian temples of 
\bE suiting status of Aftthrm. and in itiE temple of Hlcnpolta—and the 
{foodrn pig-con of Arehytas, arc specimen* of tbe m^chejiicul mourccs of 
ancient ma^ic* 

'Bui of fill the Ed^re*, ojificf is the mmt fertile in TTlArvelJuiLs expedients. The 
po wer of bribing the rcmnEetl objects withiu tha very grasp of (be observer, 
and of swell lug into gigantic magnitude the almt^l' liivtiiUe bodies of dur 
material world, never Ms Eo Lhspire with astoaiihment mu tltosc who under- 
tliind ihe means by which these prodigies arc accomplished. Tht uticipnU, 
EeilIL iiii, were not ACijunin led with those crnnLiinflthms of Iehics And mirrors 
whiyh constitute the teltSeupe and the miorusenpe : hut tli^y Jurat have 'been 
familiar with tbfl property a tIcEPtn nod mirrors to form erect md inverted images 
of the object Then is reason to think that they employed thtQi W i-lFcct the 
upparitirm ibeir gods; atid ii] some of the description* of the optical dii- 
plnyF which halluwed their ancient temples, we recognise flit iranEformariuni 
of the modern pfoantaraagims- 

MAGIC LANTERN. An optical inachinE employed to throw n magnLEfd 
image of puntlnga upon §ham or any transparent itihsianee on a white im-eo 
in a darkened l.!.. ■.! 11 1 i^r, It has generally been devoLtd to the amusement of 
children, painting of a ludicrous description bring its lututi accompli hlicnls; 
but it may be employed wilh propriety to iliuatrale the principles of die sciences 
by 0 Selection of suitable diagrams. The apartment in which the exhibition u 
made should be completely darkened, end no ligbL allowed tn ppccpe fratu the 
luitrm except what pas««i llunugh die jriiimi. To increase the light, u wn- 
eave reflector li frequently u*ed r of such a curvature, that tbe candle h in i(i 
foeua, so lhat lbe my* preceding from il M parallel upon tbe glaas nest the 
naridle, Tbe nksa slides upna which the pictures are made, are e CD Orally t*F 
£ undent length io contain several Kti of figures; thrilideri being’ introduced 
by on opening cut in each side of the lube cuntaihi Ng the Ihhhl A section 
Of this machine in shown bcluW. 



MAGNESIA. One Of the primitive e-artlw, having n mflaJJic bus called 
magursmm. Uh a soft white powderi of epecifit! gravity ZJS, tt renders the 
jyro_p nT violets, and lbe infusion of red Cabbage, gnnta' t mm] reddens (ur* 
luenc. Jl la infiLble. except by tbe raj^hjdrogEH hlnw-pl^ ft has scarce]* 
qav taste, cod irn imcU; is nearly insoluhle HI wahrr, but nluorbi that hmid 
wtK Uac pnodocUotk « licaf Its chief Uae Is in medicine, 

MAGNET, on LOAD^sTGNE, u a ferrng'Liinui btene nr ore of iron i it has 
tbe property-of attracting bon. of pointing its?If in a ^Kain dtrEctioJi. and of 
eominuriifahlLK me fame property lo itcct or Stun. 

MAHOGANY. The bciiutiful fL'JJiah bfOVra coloured utom! of wbleli 
hebaebotd AvnitUK « Hour ctJcflc tnnde, ft k s native of (be irArmeit [.mis uf 
Amiricjiand tbe WeA Ittdtri. It tjlfive*in most k>[[i in the tT'.!>ifol cHtuatfv, 

!”V v " ne * ,n f, CI,1lra * nd a “ a rdihK Id the nature t,f the «iLL On nclta 
•5 * - ,f “ ,, *isJk‘r eize, but rent herd end weighty, of a ctoee preiu r and 'A .m - 
t.iuin,- ?Jiaded- while tlfu produce uf the Tnw and richer lands is nbrerved l& b£+ 
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tfiarc lklit Jinil PDHJIIS, S paK'r colour, and open groin ; mid thmt of mixed 
tail* tn'liold o tn, ilium t*twM!ll ballt* The true b 'ru«„ veiy tall olid "Imutl* 
and is usually tour feet in iliamalcr. On astolint of the dlffieultv of trails^ 
iic-rEins til- niah.upAkkY' timber Inrtti the fortat^ r when fl tnw is m gruat th lOkll* aa 
they cut lE ihli> short logfl, fltberwiM the great weight arid bulk wmild IhV 
unmanageable Willi ibn restricted knCWC available an thu *pol; and withline 
view pr equntiflhl£ the burthen or draft of ihr catth: (wtd)/ the ta^ 1 ttTtf 3olg 
in pronorticm t a ttierir diimini uSied thickfle*&- Tha iargeefc tag 
dur« was of the following dimc-tiiittm : — letigth i l'i feet ; breadth, j i lische*; 
dcrpili 61 tncbeS rncdanmig 5,421 feet uf planl^ of l iqcJi ftt thickness and 
ff^ighmg upwards of Ifi tnru. . 

M,UZE r an INDIAN COitW being now cultivated to lei dif¬ 

ferent parts of lM* MttT, vc have given the cngTimfig an Use fnllufflt| 
page of a ffiWhine for bmkEng the conk, or aepuratil^ the gtalttl from the oar, 
a process equivalent En that of tlaJItihing esiipinyed fur Othfsr grain, tr is a 
crank bntldlr or winch, which being turned, gi^'c* inution to ,' r 

nnd thereby taiuei a. rn[= i 1 1 revolution uf the pkliioEi r r on Iho "linfl of winch as 
fiiL-d a large ekr iilar cmUidti plate d^lbe fact* of winch M studded all war nilli 
Very nUmctutl* enst-iran lecth uf kneibfi; e ktthe hopper nf the figure of it mtfmw 
inverted quadrangular pyramid ; it baa »m? of ita Woes muvnblr, ulid Hfubli! ! of 
a very simpk adjuntfflffllt by turning -ii* a EwiX upon u fukrum at j, by which 
movement the nufftnra of dtach&W k enlarged or eontnvbd ; “id Lt shcnsld 
h? ¥0 Tfgulated as only En admit 0? the cenEral stskJka of thr cent uf the Indira 
corn tn pass;: iIll'IC differ in rise according to the thri.il ily nf tbc- weEk emo 
climntv, and the treatment of At plant At_A there U R onrved slot kkitittiao 
tbrnugb |ha rode nf the hopper, through which ihv stem of a Elmmb-pcrew 
pasiffi from thn mitalde into the movahle platCj which is gdhMfid TH any poaitiuu 
at jitriMunE by htilf a turn of the Rorew. 

In America, whet it ibe**: machines are 
coiumutj, diey are UaualEv worked by 
one peraon turning like win eh ^ which 
gie^i v^rj 1 mjjiJ revalntiona to the pkta 
o', whilit a boy drop* *mc by ctof the cdbs 
of Indian cam into the tapper, which 
CHnsQ* each Cab ntwcessively to spin 
round Upon asii, or stalk with great 
VetucilV r rnbhing or knocking out the 
grmtk in its progiesa ; and to effectual is 
the process, that a singly l»m of iht? 
winch a campletety IkHifei a large cob of 
maittu 

MALLET + A large kind of hanim*irr 
made of wood : they are of furious forint 
according to the kind of work Ea he per¬ 
formed by tkm 

M A LT. Grmi n which has became s wf cl 
from til£ coikV^raisin of its atiirch intuHOgor, 
by slo Incipient growth or gennj notion arti- 
fidally tEiducrd, colled maiims* In malt 
mg barley the usual method i* to steep the grain in a piffi cient quaaiilj' af war^r 
for two or three days, till it sweLEs, becomea plump, somewhat Sundar. »u d t^flgES 
the water of a bright brown or reddish colour. The wnlcr bring then drained 
Jtway 1 the barley is spread about two feet thick U|WTk a floor, where it heats ?pon- 
tEkncously K and begins Eo grow by first shoortinif out the radicle- In this state 
the gcrmtiwtion td stuppi ii p hy spreading it ttbin tlcf, and ttirnine it orer once 
every four or five lionn for two days ■ after which St is again mado into a heat^ 
lud Htafi^rrtl to he come wtksibly hoi to the band, wht" fT EiRUaHy takes place in 
fruin twenty to tliirty bMin; when Et ii «preud out in c^S, and afterward i dyr d 
upon the kiln „ bt A law and cEmtiniinns heat, which render! il dry .itid srl§^ 
Tl|p commnn tEialt-ktln U o ^|uare buildings widening gradually wilhiaiffrom 
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Ihr fire place to a floor chore. on w|,kh til, mult in laid. It may be compared 
to tui inverted pyramid having; a fire-place in it* Tcrtei, and it* bate covered 
by A floor, on mil the limit Li dried by the heat, and more nr lc imoke 
(according tutliB nature of the fuel and management of the fife), which iscnidi 
.from the hre breath. The floor i> nnially filmed uf ties eiipportid upon iron 
hen; the tllre have ktrp bole. made hrariy thresh th«ai from thelowt ,1,1,. 

»""!J hol« pricked entirely through them. In nunc kiloa web* 
of wire, uotered w«h haircloth, are need instead of the perforated tiles, Ths 

wke ° T **°* «d; ■ouieiime, wood, and the 

hut-air 1 bat P 1 ^** Ibrough the mute, hx, previously msacd drfoush the naked 
flnt. All Improvement m thw reipecl hen, however, been lutely introduced, 
* 1 mtmk * uf » caetHron tube, open mli-mally to receive the m, and 
/“Tf c “"“J lir ' ruo ' llU ‘l *“■*> wquira heat, thus driven 
ae rer to the ma lt At ah eleeated tamperelnre, and free from amok*, m well u 
twi«g h ypMPtfea. Distillers and brown, whnim building, are u relatively 
*“ Itiu1 t( “ air cylinder for their nidi kifiia through the fat- 
?***? tl !* lr ur ^llcra, and thus rave the ncceiaity of a distinct furnace 
for the malt, and a great portion of the rent of fuel. 

Amuipcttaoe Improvement In malt kiln, waa introduced by Mr Salmon a, 

ti'* 1 *** aS*-* 1 *•£*» in 1S2!) - fer ™hich he took out W,i 
ptiVlit. This conaieta in admitting a portion of the hot-air from the flu* h|[ 0 
the part of the kdn .bore the malt, during the ITO , of drylm, ioetead of 
L-utojig all the hut air to paae tj,rough the malt according i« tiS cuitonutT 
pmctiee. Hik ub/ect of tbn arrangement it to promote the eVepnfntion, ,md to 
ram-nerav the mm.t «r instead of allowing it tA be again wndS, and tore 
aited <»□ the ant race of tbemaJt. The grain boor of the kiln in made in flm 
nelill way, a puruon of the heated air patoing through the tnmil petfnrato,, 




fig- 1. 


r Ff. a 


£jt *■ h ? , “' r ** odmitted into ,h e upper part of the kii„ through 
!k?^r.i S l Hrnl, ^ Cl W, .* ,,1 J ubM * 0r Kv imallluH ; tacit eilend higher than 


air it cffli- 


the eurfaeeof the malt on the floorT and^ , “po^en nf ZZ h 
YtyU m Jifliy fliUr lathe sper ubev* eLc surface r>f the mfciL The vmwr 

lUTTi * ™i E . ld b ? mcRm « f fl ^ » Ihit ibe u lien mg 
i, . , 1 1, " ]I L ^ 5 f E^ 0111 * 'I'rpcLL-Dn Ui OiaJ fn>m w bids ihfi wind*Ll Ai r 

Util Uib Jipenun! id Ili« &imman cdwJ alwiy* timjun* of the maw m^mt^ - 
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hh d therefore tliu draft through the Fire admits of no accurate regulation ; niid 
midi-houses arc tnti unfrequeutlv **t Oil lire in making high-dried maJ t. because 
the fire it npl perfectly mumgenhla. ^ Mr, Perkins, of Sunisiead r in Hertford-* 
ihirij baa, htfWBKT T invented a cup (for which he received mi honorary medal 
fitilll ilk r Society of Art*), pci^eainiatall the advantages of ihe ocuumctfi UoW t* with * 
ihe additional one of regulating the opening, and consequently the draft aj|J 
intensity of the fire. It also entirely eidnria wet when thi 1 wind is still and 
the rein falls perpendicularly in showers, which Is not effectually dune wilh the 
common cowl, to Flic great Injury of tike malt lying an the fltftfr, and the raiting 
of the wire-wirt when that material is employed for the floor. fig. 1 in iFie 
engraving on p. 124, roprwfSiMa the liITtl-Crtp ^ a and th i L TTecfc fr A in section j c t 1 
a squire iron her or spindle, sliding through a square hob in the middle n £the 
iruEL plain nr bar kit tf, and through another ilk the middle of the beam e; the 
ciip 4 i fi turns upon the upper cylindrical portion of thk bar, and the bar itself 
in supported oMblUgl enllrdy on the chain/attach «.-d to the pulley y, which is 
miHiolcd OH a carriage on the beam r; nil thr lime wu* U 0 larger pulley h with 
a chain attached to It al f, an J frUfn which a chmi and weighty haiig-i, sttClicienl 
|o balance the weight of tirt iHding har e, and turn-cap-« a. By raising the weight 
j ihe cup l£ lowered and fin ally shut; □ rid mi lowering the weight the rap Is 
raised quilt* up, or held at iny interiin-rliait; lieight, /%. 2 iv A section of ibe 
neck between the ben d and *. ?}g* 3 is a tnp view of the bar d r showing the 
hub through whkh the spindle passesj li t tig. 3, is a similar iron bar across the 
cap a o+ The elioLu / should be attached quite Aim In ihe barer, to lessen 
it* tendency to loan on otic lid*. Malt may he dried upon the some kilibi a* 
ora used for drying grain generally ; sec the article Kilns 

MALTHA- The mineral tallow of Kin* an, add tob& found OB the com! of 
Finland, aba on the take Bai hft l, in SJbadw- It resembles wax, and ha* hfflUtt 
bdr-n dekiumhjaied sea-wax, 11 is a solid subs! once, Spec. gtiiV. 0.77 k white, brittle^ 
stains paper bkc oil, melts with -i tfinderaie heat, and bums with a blot fiatnc 
ami much snh&ke ; diasd ves readily in oil, add i m perfectly in hot aFoohol. The 
ItTia mnMa was like wise applied by the amibnls tn a specks of Cement* of 
which there were two kimL. native aid Factitious nn» of the Litter cm silted 
uf pitch* wax, piaster, and ^tcjhc; cuathe-r fwhEeh, it is said, they used in their 
aijikNlu&h) WOJ made of litne slacked in vruic p and incorporated with melted 
pitch and fresh figs. 

MAN DUEL k the name given Ed a kind of pulley * forming an important 
part uf a lathe; there are Tariom kihdi p —irn Tl-Asiho. 

MANGANESE* is a metal of a dull whitl*h i;ol®lir x but soud chongci to a 
dark grey by exposure to tilt ftbp It M hard, brittle, rough in 114 fracture ; tiol 
pulverianbiCf hut falls to p&wdn when brultEu to pieces by spuntaJlfeiU* oxida- 
1 ion a iL is so difficult of fusion, that uo heat yet exhibited lias caused it to 
mn into injUks of any conaidenLlc magnitude CoflCcUkntlcd sulphuric acid 
attack* manganese, al the saino time that hydrogen gaa is disengaged. Nklrlfl 
add dissolves it with i-tlL-rVcECrncc, and the escape of nltrnua gas. ‘ A qwmgy, 
black, and friuhle llwUer reiuoin^ which il a carburet of iron. Tlie oxide if 
nanre readily uhihls in nitrous acid. Manganenc is dissolved in the usual 
manner hy murialic acid. In the dry way, tho oxide of man^atleie combiner 
with such earths and saline substance* a* are eapohle of undergoing fu«on in a 
Strang heat iMaikganeis mdt? readily with most of the fcther'uictalj, but 
rupees mercury. Gold and iron on? rendered more fusible by a due adrcdxtu^ 
uf manganese' and the latter metal in rendered more ducltlr. Copper becc«wi 
less fusible, and ii rendered whiter, but of a cnlotir subject to lamjsFi, Tlie ore 
of manganetc, known in Derbyshire by the name of fi^aeJt tsW^, U r^ukarkahSa 
f-ur lu ip®flton*HUI infickmmuUcm when thurOUyhly dried with oil. Manganese 
\<$ rhie Ky usvd hy the glass maken»aud putters, hut since tin* dUcnvrry uf 
chlorine its iipplivaliiih in ihe art of blrachmg Lii iimch ruled 3tl useTui- 
ness. SccilLLACIIian^ ** 

MANGLE. A domestic uiaehilke of gtrlt Utility, employed fa snmothrping 
Hnen p ji* a ^ubsiitnm for c h r hcatriE inmi rxlertEively uifd for ihe same pirpuse. 
* the to3T k ’(50n mangle,, as UVi.it of OUT TOodere well Incw, the liuen nrl'£inr 
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arliclM to be miinglerf aye wra^p-nd rmiitd wooden rollers, which bib pWviJ 
a idTh! jtrcl bri ur Hour,. and upon the rollrrs il placed * birgF oblong hox 4 
Which h filled with stem**,, or Other heavy substimcea, in w^r that they miy 
preaa with gteat force Uj?un the rull-era,. while she box is mu^ed backward* jitul 
Inrwnrds Upon them, by meftm of a handle nltaehed to All llp|wr tcEler or wliilI- 
]j4a^« to whirh straps fruEn eojfdi end of the moving box are iittaehrd. By this 
hi acliinej the c^FKtfuB ftf mjmgTEisff it very well dmif p hot she labour in vim*- 
Hi ve on ricccmnt of the nee«?fl$ i ty of Frequently arresting and dumping ihe lUfUimi 
of the he my bffiL In China, rnanglmg U pcrfurmcd in the most perfect man- 
mer by a Eimchfn* of the Hame kind as nnr common muglof bui tAT simpler. 
A concavity ia formed in lllc Hour of tin: apartment* of a hard and pdit.hird 



wood, into%htcli a placed a roll«, wjlli the cloth intended to be malted, aroni.d 
.. . **.7 (» shsped aa * rr fret on either am] while the operator 

tZZTjk ’«*.}■ then ciidedrfin the roller, axut its elevations alternately 

7 Hf* * ltlat l!lt ‘ "«*« »I—i pmeure „,,Z 

pan of it. rhe nun supports himself by bamboo* placed in the tloor fi, T that 
purpose, as represented! by the shore engraving, tuid after a labour of four .ir 
V nwnutce, the jvo* it admirably fill'd. fUUI " 

■Anothercibetnely simple machine, delineated in the engraving on «, 127 h M 
l^js apphcd wth good el* by Mr. Richer, far the purple nf j£i lVn« 
if «^ t4 "'^e.mdmrmrUr, mnl 30 UlchL long, with a nieoa 

lumeJ rtSd bem^i f — i r lro ?T gl liled lWni TIlf 1* 
| r , M1 I™”" 1 b > ma 1 w * °, f fl winch, and has its hearings at the ends in two --tout 

^et^th^r/ldth f STJi thC V P°" Lh " -^rrestsab^d, 

hits at h '^ L, d , j” **“*! i j r ttt ? d to “ at otll ‘ ™d by binges, and 

ing tlJVlnnK 1 J ? W'Sblfurpraded to It, the pressure of whiehJraSn turn- 
it, *o ti'ht tthnn !t' ' ™d the tl.mi[i linen article* hUd ujmn 

iJggfr "“»* ** ty cmuaamz th e mStim, the linen hecgi.i* as 
* ^ * “"sifwn unwicEdj ttungif^ Thw p^Her resti upm die Ub]^ • 
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And it« inm pkic* alio? it tw rim uml Fn.ll, iwcunlLng to the quantity of dothi 
wrapped rtrtlllii it. Ttiii miEgk, when not in UK r thr 

common table, by marely unshipping Qw toller; this circumstance, andPthe 
fan till v and cheoptiesa with which it may be o instructed by any CutnmOTi 
man, ere great recommendations to its employment by inch A* fiinno 
or wild have not Bibipiate occasion for, the more complex ;ind perfect umchtneF. 


An important improvement in the eonatmclinn of the common mangle, first 
described, was dferfot about thirty veers ago by Mr, Dakar, rf P 01 *? 1 ™* 
London, by which the Otherwise unwieldy heavy bMWM mmred with great bmlhly _ 
backwards and forwards, by a contiHUNM raotiun of the Itwjdls ui one direc¬ 
tion ’ and by the addition of a fly wheel to eipialire the motion, 1 great amount 
of nlliscuUr exertion is saved tn the individual working (lie machine, I lie 
motion employed bv Mr. Baker Is Wbfy ingeniousland Hlti-reeting Mjfld although 
it has been superseded by othcre of d simpler and more efficient kind, vr eas- 
Ijot pass it be without a brief notice of its construction. It consists of a wheel, 
having a senes of teeth orpin, on Lite ontside of tfie |senphety, end another 
■cries of similar Iseth or pins upon the inside of the periphery. In tiiCSc teeth 
a revolving pinion works, trover ring from theinSidt to the onteute tfthe wheel, 
or the contrary way. dump the reversing of the motion, instead of corffirilm' 
the pinion to one cuuiW, as in working an ordinary e« wheel. To enable the 
pinion Co do that, a portion of the periphery of the wheel is cut away, through 
wllich the pinion passes, by rolling murid from the outside tutu the inside, then 
ground the latter again to I tie former ; the axis of the pinion has there lure n 
range or pluv to the extent of the thickness of the ftm of the wheel, between 
the inner and the outer CQg*. From till* foregoing, it IS evident that by the 
continued action of the pinion, it turn* the wheel round nearly a resolution, linn 
way, and then through the same space the contrary way ; and ax the (WO ends 
of the loaded box are attached by eUins to the reciprocating wheel, It t* 
made to traverse backward end forward. This treveremg mOboli. by the revolu¬ 
tion of a pinion. WOI luhsEuttcIltly improved by Mr. Eluba Peechey, end applied 
to avoir cu&vcnicut mangle, for a model of which Mr. Peeebey was awar a _ 
the silver medal or the Society of Asia. Thu mangle had wjint may bo cal Leu 
an upper and a lower ruck inside a slot, which was made to bXWarU hy tbe revo¬ 
lution of a pinion, as in Baker'* patent mangle. The pimnn ut this ziie tip * 
stntianarv axis, and the bar in which the flick# are fnrmed baa n put ,n ili 
Upper stile, which sliding between groove* in the pluuimcr Locks, keeps i! 
hearing against the pinion W lien the Upper rack is operated upon , W rr pin 
is fixe,? otl the lower side of the bar, which In like manner keeps it in eontarl 
with the pinion when the latter is operating upon the lower side, IIir biir ewtt- 
toinin* tWacks thus always accommodating itselfmtfic COUttHUtiUS motion 
Of ihc pinion, which thereby impels it alternately in opposite directions. A 
maifblr.of this kind, in which several important improvement* hare bent in¬ 
troduced, is marmfitrinied by Me. Christie of She Arid, in a style of jjre-i 
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eiceUenre, end tl ■ very moderate CMt Inslrad tlie top end bottom mck 
hu, wAftel. ,» provided wfc » .ft mcto Ilk bn, with n nJrfpeg* tt | on± . tb ' 
, ,rl,t F* “* •"*« »f «: "nil pstaliel with the line of thrse lira ibne in ,dn, 

?”w_5E flan ^ e ’ a pinion in it* Mil upon &e M~> h t Jje 

pw-,J ™ J*. „'*ri toVSsSS £SSk dwS Sfi 

*-*- - «■ —* - W 2 v 

eAwZ™"li T,? 7 "^ Ie Cf P™3«^8 the iltadU motion of n 

hi Jnto^fc b| i bfl l,,OIJon “ f ltfl haftlie in one direction, Invented 

wbirh b £ I r'-, ^“““M*** ^ *e Society of Arto a plan of 

UtiSS^ M "" <uE ^ n nt ‘ d -P"** • ■ fc At ltmii«]e-hU ifi 

^iflioL^S W ' le 1 iI, Pl ,uri , ltl * 1cc -• ^«•* yanked handle, f end/ mo 

Sar^iais 14 ****" Ss it? 

£^&%^^ 4 a-- 5 a- 53 na 

h J Ut “hove the W i, .uch a, to allow them W to dear theeJU^pj^ 

?&£££ Ma *-* b w - «•*. -isa 



XfHFP ' k ”"““^S31i ttfjsiTOrs 

Iran At the point o. Bv com inning to torn the handle the end Xr ,rr* 

at tlfc 2^3? lie U * bt F T ' *” wove fra in right to left, the wrd > 

iron Ion bp*™ _ molding projwjrUanulhr* When the lift Jiund oJtrmefing 
■"to ito. I^m w C<w info the M lc, (he end .if .he lever will tonch it *1 * 
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will Mid* itlnwp, it b< p«inl nf thL- arld iR J “ Ld £ ", wil1 Lr ‘"S ’’ l ** 
Zriot, shown in tho llpin, the bW c hhR now find, ™d ih* Wl/ 
bciHic tosse. Thus b wconffllkllBa the nro*iction d mi alternating tnotiolf of 
ills box bv continuing lu turn tho handle always m the “«» di«Eiiun. Iud 
back (ifthe l*«r f is be IT died d$ so that If the handle Is turned in a wren™ , 
direction. U passes between the studs m m& «, and »•««“[ «“* b “ r . d 
produce' po modm of the m angle-1»X #qp. 2 a one of the karrals *fcjiarati J, 
mid F,g. 3 the equate middle pari of the nsis, showing ike slit in which the 

Leer '™ . A^ t w.n token out by Alt. Suowduh for an erect or Vortical 
man'le, by which it was molded to abrwte on objection romelimcs Bade tn 
the etaanua horizontal wunffe* H»* wc lave b«n d«crihlng; isomd;-, the 
ereal aiiftcc they occupy. Several potent* have indeed been taken out or 
mangiai of ills vertied kiud; but, for reason* that wo are not acquainted With. 

have hot been.. patronised by public adoption. The Mowing mvenhun 

wa* patented in L82&, by llr. Samuel WEEUdmd, of Holbock, u) korkskirr 
but as slated in the specification. tha machines *o constructed wore take culled 
* Bull man * Cabinet fi»g 1m." The annexed figure ■jlta'Ii a *de ' « «“ 
principal part* of the machine, thou which ate mwttad being loft out fur the 
bettor elucidation of the more essential part*. a a represents one side of (ha 
Fiami'r l> one or ike cheeks supporting tin- lower roller c; the upper HjILit tt 
reals upon the lower one. Pressure Is given by a weighted lever e, luapeudviL 
bv tka rod/ from, another [ever^, which turns upon a iulcnim at ft, and lias a 



piece of hardened steel * dovetailed into if, against wkicli the aaie of if writ* , 
The lower roller c be* 0 wheel on ila axis, turned by &pnitHl on the axis 1 nf 
tho llv wile* ra, and tile i!y wheel tl made to revolve by a hurdle OH one of its t. 

arm a' Jo raise the upper roller to place under it the article* to be tnanglbd, 

.the arm g is connected to a daiitor arm on the opposite side by a ernes Ijjji n, 

tflLi |t. 11 ( 

* 
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™peaa*a hy a chain From tlie whptl o, vhidi W F turned fay iTu? lover «* 
eSfvstes (lie arm g, run*! with It iftr upper roller ti TLe tine j- merely ret^re- 
A . lituMtofl of tKe nuuigiilij' cSalfa*. The paten lee it iiltnt in ltis tiM^;ifj-> 

cation as to the mode »r working the mirliiut, whether by continuous or 
* reaprocolllig action. Some orticlsi will require to Im? passed under the toilers 
niore than once, olid we can dkcoVor no method in the pirssnt machine, of 
ftHiigthis, but by reversing (he motion, which will require attention on the part 
of trie mangier, who mutt watch until the goods* ore nearly post the pollen, olid 
tnefi reverse the motion; whilst the common in angle performs (his of itself. 
If the mingling cloth wen* an endless wob passing over clh er fillers, a roUtory 
motion alone would he n^ilind; but the patentee does not stale in his sneelh- 
catiun that he uses any such arrangement, the machine seems calculated to 
Objoin A considerable degree of pressure in a convenient manner, * 

ItJ* sketch feeler is taken fnsn a small mods! of a mingle that was txhi- 
brted mnongstotbers at the National Repository, invented hv Messrs , Brook 
and Webster, of Thornhill, in York shire, a Is a drum or cylinder, at one end 
Of which, ttnd uh the same aria is filed tire toothed wheel h, which is turned by 
Urn pinion e by the revolution of the winch p. dsi,dr UI two rollrre, round 
wlueh the cl nth to be mangled is wrejrped | these re Here arc placed uj tha 
curved arms shown, which turn upon centre pin, st/p; h and i ore (even, the 
bonded ends uf which ht into Socirls in the curved arms; (in the modal [be 
evers were nrdhd to the arms, which the editor considered to bo inconvenient! 
o a ore weights suspended to the levers to give the pressure, which can be in- 
erms'd or diminished at pleasure, either by altering the actual quantitios of the 
weights <sr changing their siiuMion on th# levers, In order to remove the 
elolliL-s from either of the rollers, or to put others on, the weights mutt be taken 


off the lever, J* lever must be lifted out uf its socket or be lifted Up with 

tins curved arm which turns upon its end, a ml be thrown hack together. ^VVith 

Mine slight modricstsoris (such fir an easy mode Df reipoi'tng the load from dig 
!f T Jff^ Jm ,* 1 mangle may be made very convenient and effective 

DIANNA, A White sweet juice, which oores from the trunk, tranche* and 

nnl-r k,h H‘- tT P\ baX J^^> ^Imsb, Brf the alherilfforf 

h £ SST* 11 ^ W mA Cab ^' ir£ ,bE from whence 

HUi chiefly ubUmed; where it flows naturally from the ash, and attaches itself 

£ £ u, it! “? £*? £ wL[tt top ; but the extraction of this 

m mWMiri by inewmrn made m the tm Jmw wumtnrt. Iti tffitlf is 

fi J ri #*? iWtlj Mttaeaqi Water du^Ivefl it, fa'4 

,.- T ,i . ^ iX wjtn IhnZj clarified wilii whiU! of ui4 memo- 

- r ,*■ ■'P^Fiiinn, it iifllet'da crystals of jutar. Tb.ii jt^baLanc-o Fvffiiff like 
□iEiJS of many purg^E]-^ mjedj^inci. ■ 
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Af ANQMETEH, an instrument fur room ring the rare fort ion anti cmnlcn- 
■ataora of ola-iEic fLuM* r but especially that of the atmnfphere. It differs from 
(ho li.tnmister which show* only the weight of the XlipnincUmbcUt tvUfimi 
of ah-3 wbrnfis the manometer *haw» the dusty, which depend* on the m 
combined effect of weight and the nation of heat- It ij sometLEnes oollrd m 
immoscope. Among luo vari-aua contrivances of tliis kind mUy he liien- 
Itaiied that rif the Hon, Ruben Boyle, which he coll* a sulcal barometer* 
which consists of a bubble of thin gloss about tbe size of an orange, which 
bring counterpoised in an accurate pair of scales. rlWs and link* with the alter¬ 
ation! i>f the atTfroaphere* This mstrunveat, bowerur, does not show the cause 1 
of tlic dUferenre of density in the atmosphere, whether it he from d change of 
It* iiu'n WeLglilr or ft* temperature, or both. The manometer constructed by 
Mr. ikmsdEn^ and used by CapL Phipps, in btfl voyage to the North Pule, wo* 
composed of a to be of small bore with a ball at tbs End; the barometer being 
2.9 7 , a small quantify of cjuk^ltli 3 ?L-r Wis put Into the tube, iu take ofF tbe WEB- 
muni'ratfnii between the external air and that confined m the bait, and the port 
of the tube below this quicksilver. A sc ale is placed on the side of tbc tube, 
which marks the degree* of ditndalien arising from ibo increase of heat in ihil 
state of the weight of the wr ( ami h w the same gradtutinn as that of Fahren¬ 
heit'* thermaineirr. the point nf freer in g being marked 32 u . In this state, 
therefore, it will show the degrees of bent in the same manner a* a thermo¬ 
meter. But if the atr become! lighter, the bubble mcloted in the ball being 
lesa eOEnpre&ttk will dilate itself; and tike np a spore 0* mach larger as the 
eompresaing force Es Ik? 3 therefore tire changes arising from the increase of 
heat will be prapurttunibij larger, and the instrument will ihow ihedifferenrei 
in the density of the air, arising from the? changes In lb weight and heal. 
Mr. Ramsden found that a heat equal to that of boiling water, increased the 
mamplitude of tire ait from wh&t It was at tbe freeing point hy nf the 
whole. Hence it follows, that the bail and part of the tnbo below the ban¬ 
ning of [lie scale, is of a magnitude AfllJil Jo ilimwt 414 degree* of the scale. 

[f the bright of both the Tnanamster and thermometer bo given, the height of 
tbo barometer may be determined also. 

MAFLR. From the juice of this tree obtained hy topping, the American* 
prepare a sugar, atnl the M ighUnrl i-r\ it I* *flbl F Ml afreenbfr wine, 

M A It AN TA. or Indian Arrow Root. From this mot. washed, ponnded, and 
ieanred in water, is obtamH the fiM-hjonailc starch called arrow-root, much 
mod Por infant and invalid food. 

M A K dL E, A fine kind of lime- stona, {a carbonate of lime ;) it is found in 
siteliiLVc masses in mnL part# of the world. It occllffl iu bod* in granite, 
giieiSf? &C, rarely m secondary 1 rocks, but 3 * found ill all the great ranges of 
primitive rocks in Europe. I t* liurd, compact texture, urmi-transparency and 
lustre, when polished, baa msile it a great favourite in architecture aod hou.i^ 
building. The finer kinds, especially those Used by [he statuary iSe chicdy 
obtained from Italy ; hut there are a great variety of beautiful marblea in Great 
Britain and Ireland. Sec Jamzitm'i Aftifas&ggh VoL IL For an improved 
method of lowing marble and Other hard stone, see SiWLKo. An artificial tEUiT- 
hEe ia frequently made from piaster of Paris* quicklime, Salt, ox-blood, pieces 
of glass, and mi met of different colour*. Tlias are beaten to an impiJpnhle 
powder, and mixed up to the consist ney of pasta with beer or milk. tVl'irli 
thoroughly dried in lire form which i* intended to be given to it, it h rubbed 
with sand paper and polished with cmccy and oil Mr. Wilson's pracesa J,' 3 " 
tnqk itlg artificial sum# chimney pieces* Ifl Jncribed under the- article SloN a. 

^lAtlBLlNG of books. Sqe BooxiiNnisu, 

MAItJ N £ ACID. See Arm Mutuarrc. 

MARINER'S COMPASS. See 

M A K L- An earth, of which there are three principal kinda T the calcareouf, 
the argil laceons, and the silircous; according Os tire liim, the clay, and [Ilu 
tile* alwundan them. 4 

MARGINE-SP 1 KK, An iron tool, tapering lo a point, ns^d tn separMc lb"- 
strands of a mpo, in order fo introduce In 0*c nf analEiDrt when ibey are U> be 
or joined rtfcnlvp without knutting* # 
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MARQUETRY* A kind nf inlaid work* composed uf d bisiefill variety 

n L fine! woods* of different shades and coloura, glued of fasten i-d in ihiu nli lee* 
an * eq-ILiI gtiHindEli e W&rk It llOt linfreqUCHtly enriched with ssSrer, bmh, 
* turiaiieakell. ivnry, and other beautiful mbit in CM j And like pieces, duly 
4 prepared beforehand, ure successively IhjeI togatliET according to h d^i|lt or 
dmwmg. 

* MASONRY. . The art of hewing end preparing stone* of their duo proper- 
tlonn flCiil iigure, and of joining litem tupnher, In building houses end other 
TvrkL 

MASStCOT. The ytUow olldc of Iced. See and Iaitjuxo. 

hi A ST- A long TWntl piece of timber, raked perpend tcalnrly on ihe keel 
aF a ship, upon which are attached the yard?, the iaih. md the ringing. A 
WAt, oeconliag La it* length., ii either formed of ana single piece, widish ii«-:alled 
EI pale mutp or composed of Severnl pEMcil joined together, each aF which Maim 
the name of mast separately. A hw#r mart being the Suwret, ij accordingly in 
called; the foot of it rests on □ block of timber catted the itep, which ri died 
oh the keelson, A fop wiraf is raised nt the head or top of the lower n?4*i, 
through a cap, and supported by trestle trees, (bee the &rtW 1 u Fid.) The 
top- 4 dKe*i putjF, is a smaller mast than the preceding, and is «rar*d to 
its head m the Mint ermnner. The topgallant raipti tacitl ia □ yet smaller 
mast sometimes raised share the Imt mentioned 7 hut in ship* it drlrotce 

n continuation of the lop-gallaut mast, above tbo rigging; it il then called 
npa/e_ top-gallant* La dislingubh it from A to|mJJan: mast, which term]- 

nates just nbo*c the Hiding, The main-mnit ia the Targe*| mast In a ship, and 
4 Lands nearly in the middle, between I he Stem nitd the stern. The fort-matt it 
that which standi near the stem 1 and is nes4 fn uiic to cLe main-maaL The 
mBot-ncaj^ ia iht smallest moat, and stands about half way between the main 
nj*3t and the stem* ii a term applied to a most compared. of several 

places of timber In cuntradiatinctkin to those made of .1 single suck. Jtovgh- 
maii, denotes a ■juir tic Far making a must, Beaules ihe parti already men- 
tawflrd, in the cnnstmetlm »F with respect to their length, the" lower 

masts of the largest ships are alwayi modi? of fcrvCfml piece* of timber firmly 
united, by stout htm liaopm. As these ere generally llttr most suhatamdal parts 
of Various tiers, a mast thus farmed is esteemed stronger ihan amt consisting 
of only a single timber, ih* strength of which, hv internal defects* may he con- 
li durably impaired Attempts were made iofsr years ago to introduce hallow 
masts, ihe invention of Air* George Smart, of VVeatlnitutor Bridge; Atid ihry 
wcrif r we bclicTf, partiilly adopted for small verse's f meh mft&ts, from their 
cy lindrical figure, being stronger lhau solid mails, c&tiESSUiag n similar mass or 
Weight of materials. Sir Robert Seppm£* has likewise diiEnguhihed hinudf, 
Amongst hu other improvEmenta in snip budding, in the coiutniciiotn of masts, 
for which he took ant a pok-tit; the ipedfioAlJan of which inform* ils that, for 
ihip& at fci I mo* frigates, find large merehantm m r whore musts are more than 
2-1 inches in diameter, they are to be campoaed of twelve priDcipal pieces, in 
the Mowing in aim ev. Four wtecqp of tiruJl square balk timber are ta he urulrd 
diliganiiliy, bo ta to farm a hollow square m the centre. F.i turn ally on each pf 
these four piece* are la be hTc-nailcd two odditiomd pieces. The twelve pieces 
thus united, Arw now to have their atlgtiEill edge* cut away. And planed llown T 
Su as ta bring Uif whole to a circuliLr figure, when an iron hoop ii to he placed 
found them, and the angular space* filled up with allns of wood. In Cusmeeting 
Aj^fric™ of timber to ^ tu form the required length nf uifiaL, bars of iron & ie 
t' f w Jtiscrtcd laugilndinidlj info mortice* made in bath la receive them; mnd 
Ihe Pevcral pieces are Eo crass cadi other 0T u bTrak-jainh'* In caUKtn.lcti ng 
the mt&to for smaller vessel* iban before menljujitd, mdy eight or fuui hidk 
limbers Are to be employed, (according lo their dltnendgJlA,) whhih are to ba 
« Juki t-cEcd langltiidinaljy and Hantverscly in a similar maBnrr la iW described, 
ilohow UlAscrao A]iv«d, ore flflt only much stronger ihan when saihl, but they 
dk-Lt n great ccannmy in tilt Mri, ill the lodlity of ujaking, omf of trafifl]itJT- 

Ji patent Far ^ Ini| |» vi uil-uIs lu Aliiblliiig VetselA, 1 ' u,oi token out*Ilk 1S2^ 
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liy Mr. Thomas G tippy, of llrktjil; from the emnllod tpeidfication of which, we 
the fallowing InfoniSStMf exhibiting the principal feature* of the rtnrjn- 
iJao. In^i.Qtt uf A single pule fixed In thil keet in nearly a Vertical position, p 
cotiElitLIlmg what is called a most* die patecLEM nnjdsys two poles or npar?, the 
Heflin, of winch lire fixed un to the opposite ciirctnilkni of the beam of a vessel, * 
and tike ■Prist* to lUa udas; the poles are then an inclined mono another, US to 
be connefted at their Upper ends, and thus form with Eke line* of ike deck ml 
iaoswlea triangle ;; shift £ the outline of lbs construction as applied to Blimps* or 
ordinary fore ftndjsfr rigged vessels. For Square rigged or Lurpt-r the 

potes are not joined at I lick upper extremities, but tit several feet below it, 
where they noa* one another, presenting She figure of an open pair Of shcaris. 

Ju nil cat***, however, the Eowh.t cuds of the poles arc fastened in the situation 
uud in the manner before-mentioned. Thun tit Lilted, they nre invested with 
the important property of tfaplb fifty of being lowered forwarder aft, 13 the 
occasion may rendor desnbk,, hy the employment of hinge joints at their 
ettreniilic*, dus* to the deck. At the junction of the poles above* suitable 
arrange !U)£ n Is are mods for the fixing of tup masts therein, which are provided 
With gear far that pUfpr.p&c, u well as- tor the tuwthip of olher re-web ; for load¬ 
ing or unloading VMKli; usd far tbewe other pUrpUH for which sheer* are 
usually omployrS on board of skips. The principal rigging far these |E doubts 
polo fiuutt A are the fore and art stays, lh& ordinary aide shrouds being compa¬ 
ratively unimportant, except for the purpose nf going aloft. At /7y. 1 ilk 
ths ansexsd t'ligtaviflg A a are the two pnl«* having joints at frft. from whence 
proceeds rt nlrong iron hand which clasps the Opposite end* of the beam c d 
which underneath diverges into two iron straps, tlllt are bolted to the side of 
the vessel. This arrange Blent 39 explained by *l d whack exhibits a perspec¬ 
tive side view of the Ircm work which connects the pole* to the vewl, wftli i 
portion of the beam* and a pole c e U the bcarn P wjtls the rrem band boiled to 
and showing the straps dd that are aetnired tn the sides of ilio nod, Mid are 
turned up OatiiTt towarda them, Ths poles ait connected tngetksr at e by a 
stnut iron band* ay aearbn^ and eftiftilhg each other, aa shown by the separate 
F^- 2 in perspective; / it the top, where the upper ends of the poles are 
strongly secured to one another by strap* and bold; p Ls ths lower end of the 
top"!Uxit t which pui through a "hole adapted Co it in the top, with it* heel 
rating upon an rron projection, which In of one piece with the band e*. Fop 
■loops an I fore end aft rigged teasel* generally, the pules a a Irrminatc at their 
junction, and are united hy itnrfmg d previous to pulling on tha strong iron 
baud. Ths mode nf iCM-fiflg like patentee IcaVsi to tile getthu of die mast 
maker, hot al the same time points out one mode which be meat approve* of* 
and which, pcrLap*, cannot be much excelled. 'Flili mode is shown in die 
perspective sketch. Fig- ^ Connectstl to the band which Unites ths pules 
together, arc fixed long iron linka i i r for hooking In, or wicrtij the ahwiuds to. 

A few ycOli ago Lieuh MulvocUX ShLiLdlbam t li.N. took uiit ft patent fur 
rrso/rm^ rj^rf-,'the enrolled nPccificattQn of which exhibits in iixty-flvc diagrams 
and dc*lgn^ nurnsroii* modifieottous and application* of the principle to various 
dfscriptimii &f inland as well os sea-golug ?*li* As our spare will only admit 
of a brief mitliuc of tlits nature of tlsei lnv«tiou t we must refer the reader who 
may be ruheituus for the details, to the inrollsd documEnt in Chimcery-lane, 
nnd to some beautiful m oriels bEusinti VS of tho Lnvsntinnj (constmctsd by the 
falented htmrtor't own ban da), c-xhihlted at tha National Musuum of the* 
Mechanical Acta, in Le£cester*siplArc r Londun. Tim iniuL luatcad of being, 
in ordinary VcbscLs, a fixture, in herein mado to revolve upon ii» axis, or turn 
hon^onlalfy upon its httl, carrying with it the tails* vardt, ond other Hgging 
atlached lo it, and thereby instantly ahangea the direction of ihn vcnwl'l 
motion. The power required to perform these? evnlnti™ may be the Wind qr 
majiLial labour, or brilk coqjoinlly. An the action of thy^ wind Will naturally 
tend EU prcwhfce the desired efleet in hath cases, W batevef manual force may be 
requi^-i.1 to ai.-wl the operation mlist be Very little indeed; tliaL is lu say, 
jircorinTig to modern nliTa^otagy, tlie maximum of i^Locl is produced by a 
Uiitd^iLiEEi of liihmir. it Will be evident fruisi LbtS arraiigciiKnl nf the msclli- 
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aery of n ibip, that Jewry b*mdi tttl be required to work it, that she running 
rigeiHI may m much srmplEiisd and curtailed. sud tbe west and tear greatly 
reduced, There i ia pr oY c m anb Are cotiiidtrexl applicable i« open boais, drcfc 
bodUr and nniE craft in general ; to Tease La empluyed in inland navigation, 
conning ?cwtHp and pvtieidjurly ihoie nmrlgalidg iu trie-ale diamieU and 



rrrerv But Mr. Shtifthatn doet mil conaiitor them applicable Teaiel* of 
m* and tnwli of small tMmagCp that CMIV lujuber ii their deekfi* ow^g to 
flic rvnm required for the rcTohrng bnnet of the maa!j. Th* must* arAaruiuilj 
ittlfvrkii, arrarding to I be lununge of the U'Kh l 1s - lu decked toall Aud^maEl 
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vessels, an iron or wnoden pivot ii sufficient f in larger vessels anti-friCtitift 
Tulkra arc fixed in the revolving base, which work between I WO annular plates* 
secured to the gun^Mea anti doct^ * 

MASTIC, A resinous substance: in the farm of tears* of b pate yellow 
colour, and farinaceous appearance; having hide smell and n hitler taate.^ It 
flowa natumllv from the tree? but this process ia accelerated by making ind- 
iiortl in the tarVi It as extensively used in the composition of varnishes. 
Pure Alcohol and oil of tctrpentme dissolve at chiefly, the residfle partaking nf 
ihe nature nf caoutchouc, An agreeable odmir is grain out by mastic when 
heated ; at it, ill ^nsequeneE!, much BMd an filnijfBtivnJ, and in the fabrication, 

1 llfATTER. i a generally understood to mean that aolid, inert, divisible tub- 
ittMe.jCwiHfl to the of which oil bodies in the universe are formed- 

Dr. Woodward wu of opinion that matt** w originally, and b really, various. 
Sir Isaac Newton, however, considered matter aa homogenous So alt bodies, and 
tbo difference of form to be owing to a varied arrangement of the corpuscles of 
one homogenous substance. Tlast matter h one and the tame thing in alt 
bodies, and that all iho Varieties we observe arises from the various shapes it 
rHjUl wn, ^emi very prohftbk* from a general observation of na ture in the gtnv- 
rarion and destruction of bodies. Thus water rarefied by heat becomes vapour, 
a great Collection of which forms cloud*; these con denied, descend in hall or 
nun; part of this collected on the earth constitutes rivers5 another part com¬ 
bines with earths or metallic emitter, forming minerals and crystallized salts; 
another enter* the roots of plants, and expands itself Into atf the wonderful 
variety and magnificence of the vegeiabtp creation. From the vegetable matter 
animats derive their support mad means nf reproduction ? ind noweverlh™ 
mineral* vegetable, and animal productions may change, the same individual 
matter is never destroyed* but reappear under other combinations. 

MATRIX, The stone in which metaUk orcl ore found enveloped ? the same 
term is applied by type-founders to the metallic mould in which the letters are 
cast, 

MEAD, A wine prepared from honey : a quantity of good honey, whb 
rslher more than ila weight of water ia lo be builfd, scummed, and evaporated 
until it Ii of a consistence that will float an engi the liquor U then to ha strained 
and poured into a barrel; this barret, which ought lo be nearly full, must ha 
exposed lo a heat fea equable OS possible, from T* 3 to DO® Fahr^ keeping thn 
bung-bole slightly covered but nut closed Tha spirituous fermentation will 
taJsL^ and eontifUie during two or three months, according to the heat. During 
tluH fermentation, tha barrel is to be occ&aieraally filled up, with more of the 
liquor of honey (previously saved for that purpose) to replace that which flsiwi 
out lEl froth* When the fermentation ceases and the liquor hu become vinoua, 
tbe barrel should then ho dosed and stored in a cool cellar. In twelve mouths 

it is fit fur bottling* , , _ * * 

MEAL. The flour and bran of com in the mixed stoic; they proceed from 
the null Wfure they aTW separated by A holler Of dressing machine. 

MEASURE. A quantity assumed at pleura, and considered as unity, or 
one, to which tbe ratio of other quantities being determined, iheir relative mag¬ 
nitude* both to the assumed unit* and to each Other, will be known. The quan¬ 
tity assumed ai unity, fe called the measuring unit. Thua, to measure Mjr 
proposed line, we assume a line of &u inch, B foot, a yard, Ac., eS the measuring 
unit- suppose tbifi to be an tulSi 1 then as maEiy times aa it t« contained ill the, 
proposed line, » many inehea will that line be in length* If the proposed 1Jw 
ur ftii thitn the measuring Unit, whatever part that line Is of the measuring 
unit* the same part of an inch wfli the m&BsUfe of that line bev and the like of 
feet, yards* Ac. To measure a sapfrftrei* a square whose aides are an inch, a 
foot* A yard, Ac, is the measuring unit; and as many ifmes ox this in contain^ 
In, or contiiiu the given superftccs* such wiD be ihc measure of that rapsirfictti 
■s' was ihow» in the line. To measure a solid* ft cube Afirae lineal side Is an 
Inch* a foot, fi yard, Ac., is assumed as the measuring unit; and as many C&M} 
os this mrti is contained in, or contains the given solid, so t 


i many cubic inches. 
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yard, or nuts of one of them, wall ihe proposed solid bp, Tim 
measure far line* or length h termed itura! or Long measure; that for surfaces 
•pf iijfi mf measure j and that fur Solids or a|)idtiei, Cubic nr solid measure, 
r In IS^ ft Bill w&* posted through Parliament for altering: Weights and meu- 
aurcs previously iti use, the preamble uf which stares, j+ whereas k i« necessary 
1 fur the i WHrit j of commerce, and for ihft good of the Community that weight* 
pnd measures shonEd be just tlhd uniform : and whereas nolwilfi standing it is 
provided by I lift Great Charter, that there iholl ho bul one measure -iinil olio 
weight throughout the realm, mad by the treaty of union bfftWWS England and 
SooBand, that the tune weights and Btanq should be ueeddhroughHUH Great 
Britain, as were then CStabliEhed in ‘England5 yet different weight* ind measures, 
9 -omc larger, end same In*, ate still in use in TanOLts places throughout the United 
Kingdom of Great Britain end Ireland, and the true mtmttr*tfiLpretentMmfitrd 
h not cm Ig known, which lithe cause of great eon fusion and of manifest fireude; 
for the remedy and pretention uf (June crila fur the future, and in |he end that 
certain -standards of weights and measure* should be efUbliabcd throughout the 
United Kingdom of Great Britain ntld Ireland!, the now standard? arc denumi- 
noted Imperial and the ralklile of the nv-srem bv which they have been deter¬ 
mined is thus esplaitied. Take a pendulum which will vibrate seconds in 
London, m fl level of the sea, in u mcuum; dlfidn nil that part thereof which 
lies between die aiii of suspension and the centra of ctdlhfion intoSEHfrH 
eiimd parts' then will ten Dnoumnd of those parta btf an imperial inch-"12 
whetrof mate a foot, an it Sfl whereof mate & yard. 

The itoudW gnrd is determined to be,« that distance between the centres of 
ihc two points lei the gold studs in the straight brass, rod, now in the custody of 
tike der k of^thc House of CffRiHMffia, wherein the Words and dgiircs 1 Standard 
Yard, 1760,' are engraved, which is declared In be the jpmufoe'slamkrd of the 
measure flf length called a yard [** and os the ifxpaumhihty of ihfc metal Would 
CWli* WEUt vadatiun in the length &f the rod m djflVmit degrees <jf tempi m- 
lure, the act detcntlinci that the brass rod in question shall be of the tempera- 
ILLTB of 620 Fahr, The measure Ea 10 be denominated the 5 < Imperial Standard 
^ rjlf d| H nnd to bp itie flfli/y ifanifard irkerrhy aU other urnitcr^ of Kami extenmn 
*hafl he computed. Thus the foot, this inch, the pole, the furlong, and the mite, 
jhah bear the same proportion to the imperial standard yard u they have 
hitherto borne to the yard measure in general nse_ And *houtd it happen that 
[™ aforesaid hraJi rod of ITCtl he loit, defaCcdp or destroyed, a Ttfitfroce to the 
invariable natural standard dlordcd by the pendulum he furs mentioned, will 
enable it to he restored with the utmuat exactness, 

Th* standard gallon U determined by the act ti> be such measure m shall 
contain IQ lb. qteErdupois weight* « distilled water, wrJghed in uir, at" the 
tem pens I Lire uf 62*, of Fahr., the bammetcr l?cine at d.& inches, to he tu^d ^ 
well for wine, bcer t ok, epiriu, and all aorta of %uda f ns far dry goods, not 
mcBsurcf by leaped measure ; and that all other measure* shaE! 'Vhc tak^n in 
parta or multiplet of the said imperial standard rollon, the quart bring the 
fourth part of Mick gallon, andjhc pint PTie-ekhth part^ two such gallons 
malting n pccfc T eight inch gaJtfms a hushch ilnd eight such bushels a quarter of 
CPm T or Other dry good* EMU measured hy heaped measure.** 

Neaped meatur^—'* That the standard measure of capacity for cotlls. lime 
cului, lilh, puEsjoes, 0f fruit, and oil other goods, and thing! cemrnauJy wld by 
heaped mcuurt, shall he tha afonenld hwihek containing SO lbs. avoirdupois 
t of water, M afortsajd, the fame being made round With a plane and even 
boEtum r and being lf>J inches fram outside tq outaide of such rtondard measure 
os afarasaid l p “ and good* thus sold by Leaped mrasure tbalj be heaped 11 in the 
form of a cone, such CM« I* bo af the height of at least UX inehcs/the outside 
Of the bushel to be the **tremJly of Oi< hose of iuch conof* (km such bushels 
shall be a sack, and twelve fweb sacks shall be a chaldron. 

iUWfWre.Vrkft Lyt-mcJ1 tioned’guods may be sdd either by the heaped 
easiiri- or by tlie ^andard weielit (sec the article Werowr) \ Lift for all other 


limi uf goods Tint Usually sold hy neaped rtic4mre T which may be sold or ag well for 
fcyjncuuf r p 1he iutne ttandurd measure shall Iw use tl but it sEiall not he heaped. 
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but atrkkcti with A round e& ick or pcUbTi Straight* Add of the KHIC diameter from 
end to chd, * 

Tike IbBowIng tables, whiclt urn in iccanlanw ■with the llflf Standard. it will ^ 
be proper to insert in tMs place 


Aftaiures ef Length* 


12 inches aure equal to 1 fnaL 


3 feet 
5 } yank = 

40 pole* = 

3 ibrionp — 

G 9 ^ s mill-* = 


1 yard, 

I rod or pole. 

1 furlong. 

1 mile. 


I degree of a great circle of iho 
earth. 


An inch is ihfl smallent lineal measure to which a name La given, but mechanics 
subdivide it generally into eighlha and sixtEcntbiK lueasuves or "'rulfla" ate 
however constructed by the mli-inakcri with every poaaibEc omriety of subdU 
Tisbns or iceka of the parts of an inch that am be requited by airiidicor*, engH 

ncLt¥, and Ecientlfic persons,, 

The following particular measures of length are in general use r— 


I Uflll = 
I quarter = 
1 yard b 

1 etl = 
I hand = 
1 fathom = 


1 Unit 

1 rbniii 


S| inches \ 

■l quarter. f U5eii for * H *** nlbl e c1oli - 

5 quartErs J 

4 indies* H . mad for me attiring the height of honefl- 
G feel *. * - n«d m measuring denthfc 
— , / used in measuring laud* to factUlAte 

J! ™¥ m J cufflputaiiaii nf the contents,. 1 o square 

HX) \ chains being equal to au acre. 


Mtartira uf Jw/dW, 

144 square inches are equal to l #quire foot. 

9 square feet = 1 square yard- 

30 | square yuds = l porch nr rod. 

40 perches — 1 rood, 

4 nwdior 160 perches = I acre- 

010 eerea = l square mile. 


Misuittr* o/ Miditjf* 

1736 cubic Inches =* I cubic foot 


27 cubic feet 


1 cubic yard. 


Internal Xhrtunrt* \ sf Capacity* 


4 p\h = i pint = 3-11 cubic inches nearly, 

2 pints = 1 quart = E9*§- n 

4 qnafU = 1 i+mtlem 27*1 w # 

2 yaH-ons ^ 1 pack a 5541 « 

5 gmlinna = 1 bushel ^ 231 ^ ,, 

S btc*hola = l quartet = I0j cubic foot nourEy- 

5 quarters = l fond = Olf „ 


Tlie foregoing measures ore mod for all_ liquids, ond for all dry goods, except 
yrtlm, Jims, ftilv potatoes, fruit, and other goods commonly told by helped 

measure. » _ «,» , 

* 2 gaHons =? 1 peck — *04 cubic tnchei nearly. 

# fl gnlfona is I uiiihnl = 2^1 ^ r , * 

* 3 bushels — l sack = 4 ^ cubic ftq nearly. 


«.. it. 
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MECHANIC POWERS, 




A. k&owlcdj^ of the tumpArutivc value of English imd F«lK l b measures 
bdl£ imiiEjHjnsflLLe to every sdeodfic reader, ic add Urt following cdculuilnn 
, of them by Dr, Duul'bei, jua, :— 

]. Frtmfi Manure* */ Length; ifc m<trc hem# at 32°, a**f iAe/oat af 62* 


Mfllimetre 

= 

JKUH7 English 

Centimetre 


-313371 

Decimetre 


3,03710 „ 

Metre 

— 

W-37100 

Decametre 

— 

303.71 MO „ 

Hccatomctre 

EB 

3&37.I0OO0 

Kilometre 

= 

3R37I.OT000 

Myriumctre 

= 

JiKJllLOMOO „ 

!L French Memurei af -Capacity, 

Millilitre 

= 

-06103 Eliglish i 

Centilitre 

= 

M\<m 

fcrilitiK 

— 

6.1 mo 

Litre 

— 

IH.O2M0 

Decalitre 

— 

6]fc2flO00 

H ceatoliim 


6HK.M0CW 

KLlulltre 

— 

01020.00000 

MyrinJitre 


61O2S0.M0CW 


Fw Lite cornpamivt value of English and Frtmeh measures of weight, 

W itGfiT. 

MECHANICS if n «Jenee whkh treats generally uf the action of force* 

or] solid bodies* and die construction end use af machine FT. When fnjcca 
net mg upon a body Lti tliffeteni dimttQflg produce eoniUbraun/ it is m vertigated 
under the head af State im ; hut when the acting farces are so applied 3J ta 
produce it constitutes a. cbk In which see, 

MECHANIC POWERS are those simple machine* OT i^tfiuEEiLv that cuter 
into the construction of the various parti cf machinery ■ they wc naual] y cott- 
siduted to he hx In Dumber; Tit, the IcVCF, the whccl'alid axle, the pulley, the 
inclined plane, the wedge, and the screw.. It may he easily shewn, however, 
thM thne nre capable of being reduced la grafter simplicity. Thus the wheel 
Msd axle Li only a uukcisioq of lemrs, uni the wedge and Screw arc merely 
mudiAcatianj of the tncbricd plu»e; hence dll ibe varieties of mudunerv are 
reduced to theiC three simple elements: 

*■ lp The lever. 

2 , The jmlley. 

X T^e inclined plane. 

Id treating of the uie of simple machines^ Et is 
n«3al to consider ell bin ft* perfectly inflexible, 
cordi at purfrctly dcaihle, and surfaces to move <Hk 
each other withert frE^riun. and aHerwnrrli id mate 
allowances. far these disturbing forces hi lit* weight 
tfcjfM'dp as 1 to In tlic diagram, a e £ is the 
movable JMilfcy supporting the weight at e- 
t a c & p in a curd passing under the movable 
and over (he fixed pulley at if. Now, as 
eIjc w tude weight U supported by the two portions 
the curd ta and 4 b r each of "them sustains one 
“5 ar ^ “ the pasv^ri of the cord over the fixed 
I'Ujlcy inate* no difference in the propurLiun, it is- 
cb-or that ibne power p is equal to hj]f the 
weight* * 



r 
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Wfrtfn the cards are not parnlld W in tlis annexed, 
lia^ram, the angle made by the cards with the [Wf- 
pendicular irtUft he noticed, Thus the force bating 
in the direction f c crUiat he resolved into twq othersp 
oi] o pill lin^ Ilk the dircctiun t c, Mid the other in ^ r. 

Now the three in r C d&ei not all act in supporting 
tho Wright, which U wholly Euslaitircl by that mfcj 
hence the power is t& the weight m c/ )i to twice 
ff p " and a»f/ II greater than f/ the power nil lit 
be greater thin ono-haltf ihc weight, and, reuse- 
eruently, there i» a loss of power by the obliquity of 
ihe curds, SomEdmcf tht lower or iwtulflfi pulley 
c&iulita of n Uock containing wtftnd Email whceli or th^area, In which 
the npparahm ii termed a block and Ml The power with wdl a puller ie 
easily calculated, by ehttmug the number of cords by which the lowrt Uniofc 
or foil is rnpporWiJ- If the fall bo scwpendEdi by ik ropes, of course each will 
sustain on^ixih of tho weight, and the power will be in the weight u 1 ^ &■ 
In evenr com hi nation of thia kind, therefore, the power ie tu the weight 
bj 1 to the number of cords supporting rha lower block, or U l to twice the 
number of sheaves in the fall. 

A modifiration cf this arrangement h seen m the foflowitip diagram (Jip. 1 ). 
of White's pulley : ft consist* of a number of concenlrie grcuwes, farmed in a 
flulid mass of brass, See., the diameters of the groovea being regulated by the 
quantity of cord that has to para over each- As these all move on a single 
cotividcrahla reduction of friction is obtained ; bat the great dlfllCliitles 



attending the eouitmction of this apparatus seem insuperable ffrtactei to it? 
decisive emplayiucuL The power n calculated u in the Ust example. In 
the H i ir.-r^t arrangements hitherto mcnlioned, a jtfflgle curd is employed 
puuitig round all the pulleys; and if attention he giren to the spaces pruned 
0¥eP hjbiljc part attached to the power etui that affixed to the weight, it will be 

b i 

































MERQtfEY* 


1+0 

sfL-n that lie some lair obtains f n in itie other mechanic powers,—the space 
passed over by the |^jwfr cxMfllin| that poaEod over by the weight, n* much 
a* Eflv weight exceei the jHawet* 

* In liiii arrangement diScTent antis we employed (&9 in J%. 2 in the preceding 
OEU5 to each pulley; lim being three movable pulleys, the power k lo 
“ tie weight as l to 8 ; thus ruppase die power to be 1 lb,, tie- cards a A end t jf 
*31 each suppatjt 1 lb-i li-c-tlcc ihE cords snp|k>rlmg the pulley t f will caciti 
sustain 2 lbs. h and tbs cords supporting h i will each bear -I lbs. Or* fqppow 
tin? Vfclght to be su liailied by- the cord k*h r each will atmport ane-half; tie 
cord gf s will support one-foUrth, and c 1 fl will sustain ^ac-eighthr Id 
movable pulEnya, then, with separate turds to each pulley, the power is to the 
weight m the Number 2 raised to a power equivalent to the number of pulleys 
cun played* If the number of pullers liad been four* the power pln rtl «-n nlA 
I lave beta 2X2x2X2 = lk 

Another Combination* somewhat srn>i|;ir p is aeen in the next figure {% 1]^ 
m which the several cords are attached to the weighty thil make* a Jit tic differ¬ 
ence in line amount of power gained, A power p of 1 lb* will bu slain a purl of 
the weight equal to 1 lu r Tliijii jwWer or 2 lbs, acting si fi f will support an equal 
portion of the weight, which, again acting with double force at p, will «u*t4LD 
4 Ibi-; hence lb* quantity supported la 1 + 2 + 4 =7 lime* the power. 



Fig. 2 . 



Another souicwtial diJlcrent arrangement is shown in Fig* 2, m which the 
eaid passes or* r a fixed, and ihs utW p over one of the movable pulleyi 
A power of 1 Ik at p Wt*uld support a weight of 2 Ihs at ay and m equal 
All vantage La gained by the ollacfimcllt or the curd pausing over the lixed 
policy a; the paMnr ii therefore une-fuurth of tile weight. Other eomhinatiiiuft 
^metinics occnr. the nature of which will, it is plumed, be kindcnrtcHod by 
rel^miLc to those above explained. 

M K f' H E1 C is a term often applied to carbonic add. 

M ERCURY is a metal distinguished frumaR others hy Its extreme fusihOiEy i 
whiidi isiueh that It doei not Lake the *uEid atai* unth it k eraled to die 3y“ 
hdnw 0 in Fahrenheit"* thermometer, ami it therefore alwjm fluid in the tern- 
jHiruU; chmatea of lEteearth. From this cireumjtanct, an d its n^emblanc* to 
h rer null meiaJlic splendour, it ba* been usually denomblUted prid- 

™*f rr ,* trrm ttHTGury, although almost Mtirvcraolly employed by chemical 
smlliun, Ei lErongly darted to by Mr. Gray the aulhor of T&c ffrernUt* 




















MERCURY. 


HI 


Cktmut who complain* that H OHfdknI nnflw™ end eliemiits of the mediral 
nntFc Jou a till continue In call this metal (which he denominates pvt) mr,. 
£ ?»!» having bc« formerly used by fow nrh^-phy^n* ami pnftt- # 
chemist*, to mystify and hoax their patients odd the public. It were in Ui 
wished thru HOW chemistry Mid medicine are almost csdllSI t ely m the hr Ja ti . 
Iho Laity, they would abftain from this ridiculous mummery. tV "f™ 3 ■““« 
al„, iJmdl us that there ore two Hndiof quicksilver in the market,—Spamaff 
and Austrian, both of wllich arc Tory pare f and that 11 the source of the impure 
quicksilver In th% apothecaries 1 shops, is the purchase of the tfiueft from the sik 
Turing Cables of bankrupt or deewtd lnnki»g-glaa makm, 
impregnated with dn t and sometimes lead ami brsmatll, llna quick h 
cheopTf llmu the pure, ami » thought by then, good moogh fo mokung bhtc 
piU blue ointment-" Mr- Grtf dees nob however, cenBirr. I his pernioina 
Smctine of the tally, tmlart thrinmlwg he U so indignant at the presumed *R«- 
SPS a mere term of doubtful prmHety by our learned *5 

specific parity of mercury U at 213" Fair. 1-I.37 j - f at 10tl* ; 13.5B0, ond nt f 
below are it berrasi-t Id IS Sffi, when it is a malleable wlltl body, It is rda- 
tik, and rises in small portions at theeommuti trmpcfititrea of Lire atmosphere, 
os is evinced by several experiments, more especially m a vqeuum, such as 
obtains in UlS upper part of a barometer lube. At the Mjnta >J* JJ*it 
hurls ntpidiy, endTUea eCtfiottriy in fumes: it lies beet, «R«np h1 ° “ 

mrthwdcol roree which it Own MWta as a motive power e mitar to lh«ef fbo 
steam engine: but the iosa of the metal, by the extreme subtletyof tb, s vapour 
pidai apparently impcrviusIB joints, occasioned, wo WO formed, 
nifcnt. Mercury is KM'dra. found nntiw, but generally comhrnawbvu- 
nbilft when it i dHuradneUi cinnabar; it a separated from the sulphur by 
SKou With quicklime or irt.l Wing. Owing to the l.^- y W^b mcr- 
curv possesses of dissolving completely ™me of the hwi metris, * ■> «*«»«£ 
ii aide . o edul knttfrm j and the union of the metals » so Strong, Hint they l n 
ri-u with the quicksilver when distilled. The impurity of mercury is generally 
indicated by ibr dull aspectbyiti tarnishing mid lK-coming'covered! with a roet 
pf oxide Oil tong exposure to the oil ; by its odheetun to the lUrince Jt . 
Li when shaken with water in a boltlc, by foe speedy 
IHJwdcr. Lead and tin art frequent irapuntnrt, H* ibo »™T becomes 
Slo of taking up more of these if lino or bismuth he prev.uusly added. In 
oiler to discover 5 IriS, the mercury way be ngitated with a httlew° ! ^;' “j 3 " 
in oxidtxo that metal ; pour oil' the whIPT and digest the mercury with a Ijillu 
^L™id: this will diesalvn the oxide of M wtll be indicated by a 
S=h precipitate wife sulphuretted water: or l, tld. HMa 11 

hulo BiiliiUnte cf aodm wbiib will precipitftu a =ul ? h«o of IsriuJ, 
when dry, « per SOUL of metnl. If only a very m.nuto mM * lamj b. 
muiit HI m large quantity of ifloreury, it may bo deteeurd by solution n mme 
Sdt and the ^aS ofisuMmmBad w^r. A dar* 

ensue, ami will subside, If allowed to stand a few dftjfl: one part of .may 
thus he aepaTuted from !S,3tiS part* nf mercuty - Uuniudi u' 
pouring n nitric solution, prcpW without heat 

^■3S®SSjS£assS£ 

mixtup-B contain a sufficieul quantity of rnerV uryto render them Buti a a mean 
... I ^ Altbnugb It » obvious, from the knqjv t 

b n I ■ 1 . .. I- nLm-J ««,f tllJWUI TTI VtlU 9 W L 1 I 



pb^numciKin- Mercury U readily *n\ub]e m MM 
Ld from |ta jury tiSud™ ttM in mtfeim* ■» wry 
tion- fl fiL by Sich it mm eiMbttrf sn jxtwfev, pi^n ^ 1 ^ 

usual U caimtel. which ^ a preparation of morcHrjvsod mumtic acid, or 
SikTUie and is hence culled, P OECutdiug to tho mmlom tiuliicmriatiirt, ptri.o- 
eUJHdwoi nunuty. The deuto- chloride, « corrosivo sttblimale, is anotfler 
camhtnatiou of atnm and chlorine, and forms one oh the mart powerful and 
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infill, but dangerous medicines, man ha* ever discovered. Mercury will readily 
ijnrta with UllpTiUr, Molt sum* sulphur in a Crucible on the lire, thou add a 
mercury,, and stir lW whole well togeibcTj and a sulphurst of" mercury, AT 
finn-abar, will be formed.. Tlkfit beau tilid a-carict. pigment called VErmiliuij (ace 
the separate article) 4 * also prepare L from mflSfCLirv and sulphur, and is called 
Jff CfLtSUflb the red sulphuretted aside of imnrury, Thfl property of mercury 
4 certain portion of gold and silver, enabled alchnnists to impoeo 
HP*™ mankind, and mjtb it nppear as if Lbey had succeeded, in a smalt drain 
in dii^oTerihg the secret of taming meEah; into gold and «Jvcl In their oi»nt- 
tjyni they employed ffiorctiry in which Email ptwEmni of these metals bad been 
diawl ved ; and an the n^reiny was evaporated by great heat, and left the gold 
ami Silver bellinlL the bye-stand" ra Were made to believe that these metak had 
OL-tually been produced in operation by the sldll of the ci pErimenudi&L Lookiuir- 
glaisea wild mirrors are covered an tfie blitk with an iHnoi-nm of tin, and the 
glosrcs are afterwards loaded with wing bln, to- press out gradually Ihe Hupcrflucittfl 
mercury, which thus «fud*s from the UUidgam. Amongst the numerous uses 
uf tins, valuable met*], the application of i± in the eunatmetiun of haiamultn 
“* T r l 'r^i^ lU "- trrt *" n - Dt tlie * a “ t hoportant. See those inveutHjril. 

AlETALLLKGY, in a general *r-nw, comprehends the art of work inn 
incEsift from die rtalc of ore to tho nlrnsd ; and in this wnic h assaying, ,m*l£ 
ingr rehumg, imilbery. fte-, are brandies of metallurgy. In a more limited 
ecu sc, bowei or c it Uicludea only (he separalinn of m-emls frojn their ares, err 
other combinations* Few Hict’aJa are found ku a pure ilale j gulrh silver,"and 
Cupper are sometime^ cirirpcioiia; the other m &l£h are generally found fn the 
ttate of ores, in which they are mused and blended with other suWmcre, so as 
not lo have the ductility, luatre, or other qualities of me tali. Some thug the 
ore ib only a pure oilde, and requires hot the abstraction of the omen hv 
fliilou with LCLflammshtu substances. This urea of metals are always aeWatect 
from the rocts on Each tide- hy a quantity or spar, quarts, or lomnLUtre softer 
day nr earth, called the matrix or ridefr. The firtt operation In metallurcy h 
Ul rcparute the oW from the matrix; but when the ore is found in lufct masses, 
meat of ft can be obtained by the miner’s implements free from the luaEricti. 
nnd those portions that adhere are knocked off' by hammer*. I 3 , ot btr ca3eia ] 
when the ore is internal ely mixed with the mairix/it become* Door ^arv to retort 
In different processes, such as toasting, pounding, and wash mg 3 the bitter 
excretion oBcetmg the separation by ihc diflbrenc* nf specific gravity of the 
mised mattcre ; the earthy parts being iLafed flWny, haying the metallic UoitLcni 
behind. See the following Article. 

META U>, A numerous etnas of und^Otnpoiioded bodies, w hich are dblinguljh- 
able by then: luitre, ductility, mallcnbitlty, tesmefty, opacity, ic. They are fusible 
by beat, and in fusion relatu their lustre unduparity; and they are dh eicepi 
mum, esrellent conductor*, both nf electncfty and caloric. When they are espied 
to tJic act^n of oxygen, chhrtnc, Or iodine, al an derated temperature. They 
generally Eskv ibre, and combining wfth uiic or other uf these three clcmentaty 
diHolrent^ pi dcfiluLe proportion^ ^ire convertrd into earthy or BaSin^luokini 
bodj^ iji j '.uid of motallic lustre and dnctilin', called osfdts,. chlorides, or bdides. 
They are capable of combining in their melted atatc with each uthcr, in dsnost 
ffW proportion, caustituting thi important unlorof Bculfic alloyL Front their 
brdhimey and opacity Conjointly, they reflect the greater part of the light which 
tails qn tbe?r iiirtece, and hence form r-icdlont mirrere. M The rtlalloni nf 
feha tnetals to like Varions o^ecls of chemistry,- Dr. Ure observes, - are so 
compiei and dive lifted oa E«j render £hdf dlitadficalJou a tuk of paciLMar diffl- 

^ n0t ?*? f" 5 ” “fi™'™* Xo whicJl important nhiecdoru may 
o_qt be eflL-rod 3 nor do I hope to pfcrcfit um which sfialf be escmnt from critn 
cisrn. The main purpa*** nf a ttivtlwdical distribution are to facililatc ihc 
afiqmrcment, relrntion, and application uf knowledge. With regard to metals 
m general, I eramvuihwpurposes may be to a considerable extaal mdao4, 
ny oeginmng wuh inure winch are meat eminently endowed with the charm-re 
7 , 0 iK CELUa i wlu^h romt distinctly pftnen the properties that cwvfltma 
taei^ tbJuc m common fife, and which caused She early inhabitanti of Ihc oortb 
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MICROSCOPES. 


to give la the first IMUlluipfcs a place in mythology. Happy hod their idulatiy 
bean ill ways confined to such real bcncfactoro l By furnmgmg mi?tola according to 
ibmlcgT^e in which they possess tht? nbvktt* (pinlitiaa of unalterahSbJy, by crtEnmon 
agents* kciaci!}', und Lustre, we also concduvte their most important ehemiKal 
relations, 11101 % Ehosa to oxj-gen, chlorine, and iodine ^ xi.net their metallic 
prs-Euiinraro 1% popularly speaking, inrcr^-ly as thulr affinities for iheK dlSn- 
ftfrenlL 111 ft itricdy scientific view, iheir habitude* wiLh a s ty g m i should 
ptrliHpa, be lei/ regarded In their elan ifi cation than with tbfacbc* for this 
element hu the mpst energetic attr action far the metok Bats on iKe other 
band, oxygen, which forma one-fifth q( the aimnsphcEic md eight- 

llhitbl of the aqueous mas?, OperatEe to a much greater extent among metallic 
bodiea, and fnceMondy modifies their funEm both in nature and art. Now the 
C rdor we propose to fallow vdl indfcftle ¥C-Jfy n early thdr relation* to * XygeU. 
A* we pfugiCssively descend, the Influence of itual beautiful element priigtej- 
aLveSy ij jc re;tices_ Among the bodifi near tho head* ita powers ore subjugated 
by thfrUfitilliG constitution ; but among those near the bottom* h tiindsci an 
almost despotic fWI^, which Vulta'* magical pile* directed by the genius of 
Davy* can only suspend for ft season. The omrsnripaLcd metoL wOEi relapses 
under the dominion of oxygen. 11 This table is riven at page 143. 

The fint I2 mctoJj are imdtedjle, and so ore the fiQtb, Slat* and 33d, in ihotr 
congealed slate. The first 16 yield oxide*, which are neutral salifiable basts. 
The naetals I *, 1ft, 19, 30, 31. 22, and 23* arc aci&j fifth! e hr combination with 
«!£«. Of the oxides of I he rest, up to the 30th, but little is known. The 
Teissainnig me Nili . S'dium. lithium. cfu<linn* barium, itroutium, magneaiiitn, 
yltliuin* etudnum* alominijm, tborinsun* rarcouLuin* and sHicimn, form, with 
oxygen* the alkoltnE and earthy bases, 

MICA- A mineral* which Professor Jameson divides into ton Species ; but 
tb- term u generally understood to imply talc* arMmcovy glass* which is one 
uf th e spedex- Mart of the mira or tale of iM^mtnoee is brought from Siberia, 
where it is u^d ft* A Alibetitute for window-glass. In tba tnimiiy it i* employ nf 
for simUnj purposes whete violent agitation or gteftl heat would be destructive 
of O'mtlUOti ala&A. It ia ulso used hit cndoslng 1 objfrffl for micra*ttop£ii p fnr 
which It Is admirably ujkpted i consisting* 4s it doss, of an tinlinaltEd series of 
tmup&nmt lamina? adhering to each other, which easily separate tnlo extreme] y 
thin flexible plate*, by the application of the fine «d-eof a pen-knife* 

MICROMETER, An EEBtrunsent of wUck there ife various cOuatmc- 
tioiii,’ LLMtolly applied to tokscopcs and microscope*, for the purpose of mca- 
rninn^ mmute bodies, nr smalt angSCs formed by bodies at o remote distoEic<\ 
by which their real magnitude ii obtained. Tfl the modem introduction of 
ihtl instrument far the usa of the asttonouiEr, and to the Improvement of the 
trIeKope T may be uitributf d our preront accurate and citeimTe aCqualEitanre witls 
the universe af matter 5 while, tVc cn the perfectian to wliieh the micros rapt" ha* 
been bro^jlit* Oil equal ftcquuiutones with the ojgimiiation of minute budies may 
Iw expected. By Iti e applhsalion of the micnmieUT to the tattor iuslxument* if L E 
powt-V Of the nuturaUst ix molerjalJj 1 extended; while the micrqmctrr i* of the 
^gffliometrifal snrrpjBp aad in tnditary ind naval operations. 

MICROSCOPE; from two fhfE-ck worik* ngnifying tmalf, and to viru\ An 
npticaJ moment for viewing small object rendering I base visible which enn- 
IL04 be diAtmgmshed by the naked eye, anti magnifying tbous lTulC can The 
fcrrpj of micn^fopes m Very numerous* but tluy may all be included In three 
jjLstmci closes namEly, vmjKwud-rifrartMfr and 

minuMenpci. A umplc* ur Hughs miciwopc* is iht^t which catuwti of a xmels 
leni or spherule. Must pmona may have observed, that when ttw dtS’ 

of » decreed, we *re C h*U*i to 4dh iB it* ..art* mar* 

23 oil lrW8 ! “i fc «* tw ««'». tii ,no it 2CK» frr< r 

1(> ?, fwl f r m .’ft “f (m wil1 1“ 

Ut^nt of tl** IjiKbi; nt tie urigie whieli ttc bucr funm inth the era «f the 
Vf ^f n W “f nf t lc fo ™«> Hence the n.vitcr we An bring an 

0l^«t to the eye. it* lur^cr it wiU AU^ter. If wo have to oxaminc a ^erj 
mmule Emject, ana in order to render Iti parts d-btiugulahablep If we^rliig il 
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evt, (Fiipmse erne or IWO Inclira,] St will become ^cry indistinct 
n.ia cfiVet is produced lay the great divergent' of the r*yi tif 

+ -■ * >-1 - i_iiL — I -— --k' A- -««. pot ixtr 1 * 


very near In the £' 
d fliuft scd. Tl 

tfelrtfromlh.' oW/md (In ?»««•«* llie rtyatilliue lehs'wt ilia n? noCbctia 
sufficient t» coBart the 1W*, whereby nn image of tin iiljjeelTTia^fce roniil'd off 
iht retina, at the proper OEalane* at the bach of the eye- (iot it rqihdoy 4 
such tn!CT«ope, which cimfwta of a CUHYe* W iuuaJ]y made «“ 
fthnffHi it wouM have the po**r uf magnifying <ff mcrejHiing the Hbgir* » 
made of any other Lnuuparent lulaUmce, but In * diiftrenl de^,) mounted or 
fired in brsaund &1 mh i: between tile object am! the eye, ihe fanner being m 
tJpt focus of the rfaa% the dsreTgtllg rayi from the nt^cct will bn refracted and 
rcndrrcil parallel'by the l™, mid we aMlI thus obtain n near mid 4j*tinct Yl*w 
of the object Tin- rjLuintiu pf%bl nvcmsrj tD bi= employ ed moeag ft imcrn- 
scape b dependant <m the nature of (he otiwt under exammEitum* W& oil ihe 
minifying power of the Jenaes n^etaary for ita dftfetopement 
The annexed figure is a single 
mictwpe j a Is i\t* brass atPtli - r £ tErt 
cell contain tug the leas £; at d there 
is attached jm arm e; this ami* being 
jointed M jJ, is capable of lying ftatf 
or being ilieml to any cunvenicnt 
position Fur xiewiog the object* ftl 
ahowo by the dulled lines; on the 
ruuilil arm * is ft eliding tube / filed 
to another tube nl riglst angles, which 
carries the forceps k r ili-uvabte ill 
tvrry direction with respect to the 
Lens c ; tbe handle i is screwed la the 
item a win m use, Thia i* the 
most eonvEEuant farm of a ahigte 
microscope, 

rf eutjipaiiud rtfratfWff d/KTDtfup* 
is an initrunaent cannsluig of two nr 
mJJK couxn lenses, by nn* of which 
sn enlarged image of the object is 
formed, and then by means of tbe 
Other, Employed SLS an eye-gloss, a 
magnified representation of the en¬ 
larged image is obtained- The dis- 
fcalsdfi ■£ which the twe lenses of a 
•compound microscope are placed from 
each other moat Always exceed the 
nim of their Coeil lengths, In.order 
that the image may he formed by the 
object-gifts* in the exterior fora- of 
the eyeglass. The great distinction 
between single ftud compound mJOfr 
bc f*pcs i% ilmt in the latter Wo frldy 
xiew a magtlLfipd i*M*pe of the object* 
wbilg in? the former we *ee the objf.cl 

itorlf. From ibis il moat be effdctit, ^ ■ 

thus Helen the image formed bv thf nbject-glaas he a perfect rop re sen lit inn 
of Ui# nbject in ercry paiiicufur, ill imperfeetiona, bowevsr asnall* whJ be 
increased by the uye-gEnin the usmc ratio aa it magmfin the imngo- On 
account df this dandvantngd, the eemi^tind mienssenpe harl been entii'ely laid 
aside by tlu 1 most dLstinguishod iiaUl rail its Add Jihihnophors till vi-cy hif^y. 
For general purposes it HI prefered, on account of lln; extent n\ ficbl ohtaltlrd 
by it, wbicb M fjir greater than ihnt obtained by ordinary aingle gb®t Series of 
equal now^r + For tllPW? purposes, thtue is usnoJIy lutmucn 0 third, or liMii- 
^la?Sp % which the extent of eiew ia still funliEr increa^d by ihe ray* bell ifl bent 
builds Lens^ bo that n greater portion of them may be refractHjri tfcy tin- eye- 
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'JTip flnnf K-Oil figure l» a section of a <H3mpdmid ml craw ftp*; r h tlLE 
object intended In li? magnified. 
jfVleIi la |>IfKi«hJ |n the fueiitf of 
Hi o old ec t-gloss e; hy ihtf lens, 
tn tnlyrgfii wd inverted image 
la l^rmed Mii, in the feHW of 
tliE> rve-glM* £ r - /ES a field-glass, 
by which Like czlrat of thn VSfcw 
i-- increased from the diverging 
dotted lines tn i i f by tinn tny* being bent by ibis fofW, ao that n greater (wrljotii 
ef I hem is refracted % The ffje-glnaa c ■ 

Tfo A'ofar JUiertMcops consists of ft common mLCFn^C’ope, cCnutfcicdi to il 
reflector mill condenser* thr fiinner being used to throw the lUlly Hgtl &fl the 
latlcr T by wlilclt it ia condensed to ilLulflinato the object placed m its locus. 
This microscope if ■ouictini'i'-i culled iIie Camera OhaCQJW iMicioficuncj but ft 
a till nwe nearly resembles the magic lantern in tu eJTcd. Hie exhibition it 
afiiirrU U itmde in a darkened room, and it Chti only be used whin the lun 
thine*, This instrument usually consists of cine plane mirror and two lenses. 
Tlrf mirror t a most be without the wfeldow abutter d u; flit h-ti* a & fixed 1 PL 
the ihutEe* \ am I the lens n within the room. The Irn* d fc is inclosed ui a bnias 
tube, and the other in a smaller tube, which Elides in the funner, fur tbt pur¬ 
pose of adjusting It to the proper dhtimcc from the object The mirror con ho 
in turned ov adjusting screws, ih-M however obliquely the incident fay a E F tall 
upon Tt, they am be Willed into the durl mom through the illuminating Iona 
is fj |n the shutter. This lem collects those rayt into a focus wear the object* 
and, passing ou tJlfPUgh the object cy, they are met hy the magnifier ■ ,■ here the 



rays crew, and proceed divergently too vertical white iereert prepared to receive 
thrm ; on which screen, (he image or shadow yf of the object will appear. 
The Hitigrfi^yiTj g power nf this inatniment depend* on the distance of the white 
screen* and in general bean I certain proportion b the of the object 

rjffttm the magnifier m: that is* if the serein be M ten times that distance 
fimm the has k, the Image Will be ten tunes els long, and Urn timet m brood as 
the object About ten or twelve feet it the best distance ; fuF> If further nff p 
the image, thnn^h larger, will be obscure and tH defined. The apparent nsflglii- 
tilde of objects is measured hy the nnglr under which they arc sdeu by the eyr, 
and fhove angles kre reciprocally m the distance* from Llrf eye. If eight inches 
bi* assumed as the uearrft IsmEt of a distinct rinkm to tbr naked eyr, and hy 
interposing a lens, we con see with equal diitincfrlW at a nearer distance, the 
object will appear to b? as much larger through the lens than to the naked eye, 
as em distance frurn ilk* eve is Il-is thus tic diaEance of unasELsted vllian. If 
the focal distance nf a court* lens be one quarter of an inch, nr the thirty- 
second port of the com mnu limit of vision, or ei^ht inch ns, the luieal dimeu- 
■ifUs of Aik object examined with it will be magnified thirty-two times, and its 
mrfacfr 1 (j UK’s, nr \f\c square of 4 

tfhe simp¥nt micrOH:opi? whicli can be employed, to any useful purpose, b 
that which Is nuulr whb, A drop of water, suspended in a very tiinall tnJe Mi a 
ibtn flrp of brass, ar anV sLEiulur material. A nphetule of water, however, of 
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lh« — die as uLl« oi will Ul* magnify M much as ill* biter, because, 

as its density is not so erenl, it lias a longer fijeo*. A drop of water P ^‘d 00 
l]„. end of i Blinder pw« of brass w Ere and held to the eye by 
will, without any other ap^ratl.S, magulty.mavcry —P™|* Lheom. 

maiculn? contained in it. Th«B water microscope* have given *»« 1d 
nf various nlhrt fluids, with several Varieties of omBtriicUon. Dr. Brewster, 
instead uf water, has made UK of very pure mid viscid lurptfibmr, takan uphy 
the point uf a piece of wood, ami dropped euccossiVely upon M thm mid* fi “' 
nuliJhed dfisa. Tim nuno gentleman lias also used auUSuzto acid and castur- 
Sa. brth afvfliiuh possess ai refractive puww considerably greater thaa water. 
Ftuid lenses have Leu employed as th*obj«t-glas«e uf compound mmn, 
vcuinw. Minute glass splienlk-3 make excellent mn.TOSCO.pes, but the foci uf the 

IXt sortareLshorlt^tit require* considerable attention and pot.nucC 

LO fiSlJg A Quid secreted by the fomuk-s id’ tin? class mwlWWli'dui. Although 
die prolHH'tioos uf its constituents vary in different Animal*, its. general proper 
tL are the MrtlB In all. When ibis fluid is allowed to stand fur some time, it 
undergoes spontaneous charges, ond Is resolved into i* component Wfai* 
Illicit yellowish substance collects on the surface, which l» crniw., whdelB» 
millt beneath becomes thinner than before, end is nl a pale bluish colour. W I.lu 
ere am ia kept for some days without being disturbed, it gradually become* 
thicker, dll at hist it aeqtdJml the consistence of cheese; re itial one “^hod of 
making cream eb«sa is merely by putting cream into n linen tiag, and kavmg 
it there till it becomes relid. %□ cream ts shaken, 

component parts. The pruet*. hy which this is acCOluplishcd in culled fuming, 
whence two prodneis result ,—butter and butter-miti:. (ft the mo. tig n i , 
create! is allowed to stand for some time, during whichi an acid ia gt*****^ 
is then |Mil into a chum and agitated, hy vUA the butter ts gradually sepa¬ 
rated 5 what is lull (the butter-milk} baa a wur Inst*, hut not so imteh aa that 
of the cream before churning. Butter U alau sometmu-s made from «**“ 
which baa not become sour, but the puceis il much more tedious, oW tug to Bit 
want nf acid to favour the separation. Butter J1 merely^ ATI anitnu * I, 
a natural heal, but held in solution, in milk, by acme oi tiic other substances ; 
lime obtained, however, the h-ittcr fa net pure, and requires much washing m 
water to free it from its impurities, and, bv the subsequent addition ut alk « 
may ho kept Stood a long time. Milk freed whfafa butler has been taken 
undergoes spontaneous changes; it Iwremcs much sourer, and assumes a 
octal in mus form. Wbcit heated, the iermentatinn «r this coegutum fa bwtened, 
2nd, by the addition uf certain Eubslanees, it Ten; coon takes place; Urns acid 
and ipirifa Of wire curdle it, which fa owing In the albumen It wntam. being 
acted upon by them in the same way as blood or white of egp. B> far the 
most puwerfiil CGlguUtcr, however, is the aubslance called rumet. V Inn the 
milk s previously heated, and rennet added, it iwnmtjy; ftstgutiHiis. It the 
coagulum he cut, a thitiuish fluid pores from it; and tf it IS fat into a bag and 
squeezed, the whole of this fa forced outoand a whitish tough matter Thh* i 
the former iitrhtv, and the fatter curd. On line depend* the prOOCM of making 
cheese, which varies in richness according to the mode followed ill preparing! 
When milk fa healed gradually, and merely to the temperature at which it cur¬ 
dle,. and the curd freed gundy from the whey, it retains plmust the whote o 
lhe cream, which midi to ill richn«i and flavour; but when it i* 
qilkkly, and the whey ts speedily removed Ijy cuttoig the curf, a great dg*£ 
nesrlv thc whale nf the cream fa earned at, and the cheese u jiocv, and hu 
nut tfte rich flavour of cheese made ill the other way. The latter u the method 
MHb fuiluwod in Scotland, where both clicU* and butter ere obtained from 
milk,-—the whev procured in ihc process yielding a eutredcrahlc quantity or tile 
latter ; and hence the compar-ttivo nourncss or Scutch cheese. In m.'kitig 
thecae haritlB obtained the curd, olid (reed it from it»»hw, the Ti maining part 
of the pToceiS fa merely to subject it to pressure, by which the whole ol the 
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Milk, according to rh* nlkdyjrig of Ih'rajUiis,. consists of— 

r * 4 * ' w it i . 

l_iird, with ft little cream .. . * 28 XHI 


Su^ir Of milk 35'tHj 

Sluriiifc ef potash . * fc + i, jq 

Pho&pllaia? of poln^Ei , . + , „ * . , ' 

Luetic ttCtd, nutate of potash with a trace of 

iucteie of irun OD 

Enrthy phuephatea 1 


1000.00 


TIjc unit ehcmfrf found cream of epee, mv, 1 . 02 H by Mjahaia In eonsbi of 
buuer 15., cheese 3.&i whoy 9iL 

MILLS ar* muhfnei fur trUu rating all kinds of sutninnecH capable of be I In? 
reduced orpd Vended by il^ir action. The*. Employed for wmltij; mili into 
fluur, by rubbEng Li between two bard surface:^ suu generally of sLoae. ‘the earllml 
Fpeeiea of mills were of il very rude and ibnple eauatnictinn, cunaja-tsiag two flat 
i ", r " Jj ^V j ol ^ c oO the other, ntid the upprrrrios-t tnmed bv liorid. resensbl i 11 l[ 

Ilia liana in the following angraying, whidl represents a Imlifornii] in 



ctai-ly uni renal use nt the pr.ic-nt (Jtty nmongit the festtm r LittntnH. The 
two atones uri- ptil together, as in thE^ficure,. and the upfHT one is then turned 
by bfljnl round the central phut Mills of lid* dtftmplkUi wore in common 
use ELman^Ht the Egyptian*, Hebrews, It oirmna, and other nations f»f anti'mii^. 
and fiontinued Lri use in the Highlands of Scotland until a very letHit UAk , 
the jtrmcipU ii indeed the aamt m that of mir must tnodem and improved 
mLlk blit ft h Only adapted fur grinding ernaEE quanLities of grain at a time, 
Lfcddf tiu brad Ha nrb-sn i, ls wc hire described two mdlss which were 
designed to illiMtutc a mode of applybljg mam Uni power Ed such TUaichin^ that 
bn* been d«ffu?d by various eminent writer* on medmlliu aa the most dliucnt; 
ruimely, that of n/aW Bui however energetic tbnE iselioii may be, \ \ due* not 
JHf** lij have stood the test or experience; probably on account of it not 
iu: 5 lg *a convenient at all times Oe that of the winch, which ii p besidL'Sp modi 
lui-fr- compact, and rerf^ni (or i‘> ijf:l no previous istilintiun, Hit nrdmniY 
I(lel 4 of small bambini?]-: ramble closely those metallic ocifliM^-grmiJL'r^ which 
11 l3 ’ J,; * t 43 Vc ' r >' lino in hii pi s^euion t n?r mar -sec m oon^taiH rt-qnM^ivin 

1 ■ gfucejit, A lew wurdi wiU diicribu she wliulfl of diia cbwsM-^-l'hfij 7 
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consist Df one central solid frosrtrum of a umrni tin outer circular suriutf id 
which b cut spirally ilfcto furrows, so M to present ftt the upper edgw nf the 
liitbrT ft continuous xdei of angular teeth- On the ijutaicEs uf the Litter is ^ 

Concentrically ft bellow fruslmm of another Ctme* atrci 51 ai.rl> cut into groove^ and 
eg proportion fd to the former. Out at ode extremity the a|>poscd groovy almosl B 
luych rwh Ollier, and at the other they arc BO far apart as to admit the arucle 4 
to be ground, whole. These tolscentaie cabled griftdlena ate fitted up in fl VHWI} 
of way?. In the little bra-miOs the nXC* of the cones arc nnfl% Vertical; hut 
in the fixed, or LiOSI-nfilK the cum* are harizucj tat . in both, they are- Btimi&unted 
with httuert to convey the matoriols- to the grinding surfaces, and Int products 
of the- trituration are received into cither fixed or loose reccpt.icles henc-utl i, Sj 
the revolution df the inner cone, the ruli^tances arc first broken id Lhe widest 
purl erthe annular crevice* and hdng thins reduced m siM P they gradually HUlfc 
or me forced into narrower alld narrower spaces. until they cm ergo Tiom the 
grinder* in n state mur& or less comminuted, according to tW adjusted spaCi: 
between the grinders, which is Usually performed hy a screw passing through a 
traverse har n with its end bearing against end of the revolving grmd^, mj 
in t.-j limit the eatcnl of ita aepaiutiun ur distance ftep the 11 led grinder. Mula 
constructed Upon tk Biimc principle are almost tinivcraaUy applied to 6 great 
varietv of useful purposes; and the manufacture of thcUS is unij of DOJI-iiderahle 
extern in Birmingham find Other places. But however valuable rhtir apphcfc- 
liffu generally, they ate hilt ill adapted bo the grit]ding of corn advantageously, 
because tho perfection of that art Consists in an exact sepatiUion of the husk, of 
bran and pollard, from the pure flour 3, and the opurtUoa caiinDi-he: auemssb 
fully performed if the com b* much cut lo pmces, which mills of the huid just 
described almost Invariably do when they are in order, or ali*rp; and when they 
arc dull from wear, the mill* soon clog, if set close*—(W if set open, » y*T 
wasteful qunn% of Hour i* l&ft npcm the brim or other oftoL These de sl 
juiee. in our opinion, from an ctfuncon5 modo of constiuction. Corn an grani 
generally ate rstramnly solid compact, bodies* ntnI when reduced to powder or 
uicaL, they occupy u much laroL-r hpace thriu previously J ranEcqwnlly, iis the 
crinding urmn^/tis, the space*far the reception of the commUiUten matter should 
L™S^iIy mtur^Si hut il will be ol^rved, that thf am. ukr _ crrnccs 
be twee u the concentric ewes, where tile grinding takers place, eto rapidly nm- 
trnthd into 0 Very KS0* angfo. Hem the clogging DeDSWmly «cnn; and 
lUifeaa the grinders ha *et considirnihly widir apart, 10 as to let ihe meat pn» 
out in on fxtremelv coarae slat^ the ineid, by the corUmued atU 3 ttan (or 
kneading as is were) becomes converted snlu B pasty, blackened nut**- l rain a 
jerica df experiment* made With conn nf various iiiilmaliuus by the writer, 
evidence, enfiduilre to his tntnd, vls atfn.ded of lids inat n in proportion 

at the concentric cones were redact'd in tL-ir height, did tht- tlour unjwmis; 
and, finally, when he hr Wight the iurfwes down to d perfect fat, ih, ^ ducts 
of the grinding were, m the language of the miller *or# hre/y find ol a 
colour, than in any ]jkv!cu? rsptnmciit*, i *rom lllE »m|«lftTly bi. dii ii,ii] and 
ioEcnioui device (if cnncculrte coniciil gnnih i'P, riiui thtif cumpnctjics), ■ ^ ^ 
aluiuii to hn lonKHtri that they do „nl *u*fie«d teller with wheat. Fhe^ n, 

bowEvar. an (.(her defect muched l» it- » miil(. wbidL we ought liul . .. 

mitictuE? : till, can&l, in the .jdral .ernoves iwmirg a H.;nM of eontaUleJU 
cntttn/edga, which clip die [Train to peer*, as d ejuice mnch uf tins hiak U. bn 
CToiuid fine, mill he Lnoitffeably tni^d with the floor i wLcreaj, Sia actltui odgh» # 
tn be that Ml' Binspk a-inhUig, In the firtt t“rt of tho operebon, wti.eli KuH*V 
die hufk, and permil* the tlunr to be aJtiTVun!» nibbed andi lonil.erl irnm its 
lurfocc, w till out awumng much snbstupwil UIUUEC rabdirislDil lode detriment 

of iho Hour, . t *, J wiB 

A tt-rv ekgitll and compact edrn-mill was coustniclul iil trnto^ anu 
adi'ii I ud W Buonaparte fur the us-ls uf Lu vast army wh. u he invaded tLu» 4 V 
in l S 12 w 'Mm^e ll w M called On Pi-ench lailitnry uiulytiti it "he ttMroduced 
flnbwu 1 icntlv inla this country an occcmnt r-f si* purtiibllity find convtUliiUC^ 

It cacAiHtid uf two drculnr can!-iron plate#, nbuut VI imhrS in diamcUT, plmtS 
in tt viirtLciiJ pufitioUj. .me of which was fixed, aud ihc^thtr rptoliva, Upcn ft 
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horizontal mtfl s turned by a winch- The plfltca wore indented oil over with 
radiating eroovoi; the corn waa conducted To the centre, nr oyo, by means of 
n *btctli hopper, and tlkt metth m it wo* gnttlbd, was projected from around 
* the periphery by (lie ^utrifn^jJ force nf the revolving ptatc. 

. In I ■B2 , I r Messrs. Taylor and Jcnea look out a potent for soma improved 
uppcndogeB or A^juAtmenU to tllh fnl 11 * hot there £■ renEtm to believe that the 
"Undertu k i ri et fail’d from an inherent defect in dtr core true doit of the original. 
Tli* Vsrtica], position of the plutea is Liriquc-Btianably ijis ad rantiLgeouBj as the 
effect of entity ib bJ way* ctHmlersetinr the centrifugal action, anti ncottutfly 
omi«!B a Larger pot lion of the meal to descend from underneath than from tht 
rides or the top; ariJ this tendency p we inspect, must have rendered it oipo- 
llicti l to work very close* to prey cut the meal d ri ipping out in a coarse atatc: 
and from tho greater rtsiitimco of the used uii the lower side ihun on Eho upper, 
the platen were liehle In *pri Ug or lepnrate mure underne ath ; or if unyielding, 
by reason of their solidity and perfect centering* a deterioration uf tike lueid 
seelnff to be the noceasary resuH- 

Alany Attempts have hfcen made to grind wheal by stones mulling tcttlcnlly, 
batJ* here and in America* hut a little ruperieucc in tbeJJf Working ho* hpIlv- 
Tttlly led Co dtL-tr dumdonsttflt. A variety of mnchi&cB hate, likewise/ibwH 
cEHutnit-idd for thiiuaitic me, wherein the dressing'machine, ur bolter* Las been 
annexed to die mill, ah that the (WO processes shah \m conducted consecutively 
Within the Hum framing. Such machines, therefore* n present tltt ipp iiw 
uf the great public mills in miniature; hut ibrv confer no advanta£p* r because 
they art- equally complex, and ore put together m an inferior maltucr. Viewing 
*«* atihjeet in this light, the writer, a. few mulillu ago, dirccStd his siiuurrhL, to 
(he tiirtipLiliejlion of the niLUeritJg apparatus; and he so far succeeded, m lo per¬ 
fectly grmd and dress upon the tamt Ctmtinuoui surface, which aptmin (o be 
™ winil of invention, at kut Oi far at the principle u concerned. The 
fallowing weuunt of this, machine in extracted from the Mrrhmn' Maocrin* 

No. 665. * 

li Htbcri M Piftnl fUmr-ma&7tMj jl/tirAfa*. — Front a personal IifcEpoctiuliof Ebu 
machine dclinented in perspective on the following page, and ihun a cn'rcfuJ 
peruniil! Q f the inventor's «pecEficiticil! r it appear* to us to be hb design to enn- 
sErqct flour- mills of the utmost srnrpEmity ujjJ durilhlStj J in, which, not only the 
Grinding of the com, but the drejumy (sifting) of thr meal inEo ffoar, pollard, 
krt-an, me ?imultancou-ly performed. It Ls Hot, hnweverp to be iLridcrst^j 
Elms Ehrn‘ combined operations are ciTected by the lucre am,fj;aUrm of a dress- 
lug-machin* to a, mill, and driving Ehcm both together; for in sneh an arm re'c- 
Uicn t tli err waul d Yu neither m aveliy nor economy. But the ^uinbrned Optra tin. res 
oi gnnding mid dresnug tare in this ocw patent madiankm so tlmphSed, and 

*o intimity that they are contmnnialy going rn, upon ewa cunfiuUiw turf ace. 

I he es^nlial mem here of the mactiine hre thereby reduced to only tvx* / one 
lifltkmaJy* tho trther n^aEivc. Thb renuriahle «impllrity cundtices iu numx 
adv^tagee* which our mechanical rtaderu ili at once topcHte, withuuE apr 
c-mering nn On the details. Thu ravenlur haa lliuWti in Lb aped 11 cation ond 
“ ^etunliy put inki bunt-firiiil praetkr, Eeveml inudificatiotu of U ]C 'prEn- 
nple 50 as to adapt ilio wI««F their opmt&m* to any required magnitnd^ 

II * hnVLi lt!ecl * d tho present aitide what (Ilb patentee denmninatjia bk 
patent rfufW .rJvUT-mtker, which ii adapted to the manna! farce of one man ■ 
but the power requisilc lu work this tony he dimhildied or inertW nt Iho 

* l^eamre of the operatcr, hy a con^punding reduction or aumnenEatlnn nf the 
Jcttft DP quantMy nf coni permitted io paid lihder the Opafwdan or the mnders 
m 11 E IV *P ln . J1 mb#«ttLBnt number wc purjowe AmmlW a descriuilun 

Ui onc uf the uaae kmd of machine, which u in use at the worth™^ vf All 
bomb, near Ht-rtfard, where it is Worked by Piny [iumhur of men. from two to 
u fmtaib ^ iteration of tho food,; and W Capable of preucriy oUb 
Mvl (ls mucirfom in n given time as ether mill, will mind only ; ihu 

T7*A? l T^ lu it ^Eiently being U,ru of uoo Ifcuo, whether 

, b - v animal, ^r hy wind, walcr* or stflurn. • 

^ <a riiail now pi.'L‘?ei3 iu dvjrcriim iht haiitl-miU, witTi. rLferroicc to the 
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eogrtiving fcdWe eivtUsi to. a 1* -^^1*. " ^"TVa »,rlnri.^ 

IttrW hi ft Winrfi r, nsEuted. if rMlWS*. hy a hjmHle ^ Sxed to otic dT the 
lu-rnt uf the flywheel <* e. The bus a ohft cairice a Levelled wheel / wh«h 
ilrine* a pinion a, fixed open a eErttoa! spindle A, that revolves in the centre nf 
x metallic hopper i, and M tries *t its lower extremity the upp« gimdirf! and 



to the peripherv of the Utter U Attached a wfal of bmiVs. that 
ther with ft in*] i)i- the circular caseji, rant in one piece with dm hopper 1 Ho 
luwi-T crlmit-r is fixed in the centre of the tint top i of the pedestal ; and aioiind 
the lower grimier, in the sMhe plane os its superior surface, ii nn Winn:ii=> of fin* 
4 .Lj jhiic; over the artm of which the brushes sweep in jiiL-tr rernlLinoTi, cot,, 
tinuotiy scatkrtng erow particle of die ms at, M the nme is constancy projected 
in mbiutri quantities nil around the peripheries of the giinilm, 01) to the wu’ 
work ■ cauiinj* die Hour to fall through the nwihea into (Jin dmmet, WUu'; 
















while the hr An and wlbri, which tann* t paid the wiie-gaui^ m etmthrasLIy 
bdslg freed from their adhering dour hr the action of ihe fanishi:*, until they nrc 
dm-pu through iui aperture at the outer dmiiufejeuce of the wire-pure, on to 
nil inclined screen of coarse wire-wort, where the offid separates itself, in die 
mere act of fulling, into pollard and br&tn both of which deposit themselves 
into separate compartments made in the drawer q. At l is a screw for rvgu- 
hi ting the ibdiiikl^ott of lilt corn; and at o ii 4 lever over an engraved 
plate, which directs the operator which way to move ii, according »i* he 
may desire to regulate the grindI tig, whether colrttir or finer then it was pre¬ 
viously set, These adjustments are obvious to the sight,, %nd Unerring in 
their action. 

* Amongst the advantage* which this machine present* to the economist mmy 
be stated its convenience, portability r nod perfect r| potiL ines#, find ihcw beiuL' 
UO dust or waste of any kind. It la particularly adapted for the iim of duEncslic 
famili ea, who are deslrem, hut nrerety to make their own bread, but to be sure 
that the dour which they use is a geo nine product of good wheat. As respects its 
utility la emigrants and distant teLliers, we hnvo' re ns on to believe 1 that its 
merits have already been very satisfactorily teated ; the durability of the grind¬ 
ing surfaces being such aa to render a renewal of them apparently unnecessary 
for a aerie* of yeiLri. A milt of this kind may be setn nt t4o„ 20, Fater- 
n osier-row." 

Sincd the foregoing account Iippesircd in iho Mechanic's Mag.wn^ sever til 
valuable improvements hare been made in the mntihim*. The wire gntlcc 
through which ihe metal is lifted, is m>w mi tiered capable of being easily wisLv- 
itruvru, so as to convert the- machine into a simple mill, the whole or gross 
pruduee Uiing (It mce deposit m the krew drawer] its utility fa thus much 
extended, as there are many substances that di> imt require sifting. 

Owing to a mistake Uiado by ibfl draftsman, the pedestal uf the mill in the 
foregoing rat fa represented os disprapartiunsdly suiaEI. With rc&reDcn to the 
larger class of machines constructed on the same principle, aud alluded tn in 
the hwcgnitiK ciSrach lw being in Operation nr Hertford, we mar he jierniiEted 
In observe, that one of the prominent disadvruu j of the working of mills 
and dressing- machines of the ordinary construed on ill a workhouse, is ihe 
necessity o t employing a jun^ servant to superintend and direct their operatloni: 
to which may w added Ui£ frequent stoppages La ihe work, for laking up the 
stones to reent, or dr™ their surfaces anew, & proems which requites great 
nfllafiog skill and practical experience to execute in an efficient manner; Jimj 
bffweiw ably it may be performed, jt unavoidably c nlaila a great waste of lime, 
much labours find wear and tear of tools and nvfirliincTTr But the extraor¬ 
dinary simplicity of this priedt roachinc, (which is now hiring iotroduci-d 
tnld several of the workhouses conducted tinder the new system of poor law- i 
render* the tunn age-men t of it so cosy and obvious that the master nf the viork- 
house cbi, without any riiillL-I tl^ or inconvenience, superintend its operation. ur 
depute any unskilled labourer, in whom tie can confide, ro occasionally look 
to its prnirautliee I as the machine requires no in-tive duly, hut conllnuBl 
tu pcrfumi, uniformly for mouths togrthgr, all tu opemtum* , f grinding, 
dreeing, and Separating its WArlotlfl product! of flour, pultunl, bran, 4c. willunii 
&D Ej nUnrf ' eK,nc f 1 keeping it cWn and properly ndcci 

The mcehajjjyol arrange meat* of this new niischmc equaltv adapt it la the 
jiMiiJuetiDii rjf every quality uf Uiau and meal that may he required ; to grind 
&fld dreti finer OF coarser, at die pWiwnre of the operator: to grind, break, or 
crush only, without dressing ; to dress only, without grinding: and itiay he 
equally well worked by my number of men or boyt* from only one Up to 
twenty, the quality of the products facing the Bame, aelJ tire difference only 
in the quantity. A machine of this kind lias now b^ri in actiee tmemtiou 
^5 Bev yrd months, at AH SlUBts 1 Workhouse, of the Hertford Union, tire -i.ai*- 
dions D f whicht as w«U Ofl the master, Mr, Bnoth, have testified tn the facte ju*t 
rnentiiihi-d. The framing of tliisi machine fa mode partly uf oak. ftm all thnsc 
t ^hMed pi entirely of metal, and combine atiit-r iinprovcOiroLs, ^Iiich 
■dq to thirtr practical <on\ entence J One of which may b? seen in L'plradun at 


«/i»rc.r 77 r iv* J* iraifHmda u? w ja^ #h*fc-j /» f^MiS 
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Hr. Allen's cxEtalmt c h 1 !*l!j] j, s -b lit kh-1 b 1 fur the ctirt of tnrtHiil disea^s, .it Migli 

Ucft'h r lii'iir ttoodftail, ius&fci. 




T!tf: (tnlTowBag- dpwriptamr «r an rentmtisiCJiI for rnndtnff enim h [■ 

FlttrucLed ftcmi ft t-oni nuinscatien in the /Vrcft&JrN Jwrmal fur Jlifv t 
iulcin^r-d in the farmer* lad plnnlfri of ilte Unhtd ^tjrts;— u*t ar t the miil- 
atnnt n ; A V-he spindSe, which nuppcrta the tapper ihan* j r a limits upon the 
sprniltc* Tmids Irmg Us prcvrr.t the band clipping tiff; d n Lirgn g 5 n wtlli jin shift, 
nhi.f iii i.H (the Icvft hi which itio hone is voted u nuj shuwisj j r i\\K- httlt nif 
tmfiiiird IcaLlirr. five of kLX mchrs hnmd^ tulIi a buckle tn Lft'e h I lie tsectfenirF 

™Lrm 1 ■ .1 
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rigfctwffli It Ti nut ken ihougltl requisite to show the hopper unci other 
necessary ippen dngeH, slr with these evoiy country mechanic I S if ell hCqmdnEccL 
Xhe larger the dtcuni; ter of the circle in which the htirtC travels the belter* blit 




it should on n-O Account be lew than TB f M\ the proportion of the targe Alid 
sraatl limans must be regulated by the size of the btouee and the dkttutef Dlf 
the liMfe-frack; and h would in ujGM c&*e* be found hull to jilfrw; the hopper 
and stance under cover* as in the corner of a hem, and the lar^e gin □ utricle* 
by which means a large bursc-track might be formed^ and the mill might like¬ 
wise he driven in vet weather. In the fflJH prevEffllily noticed at Ur, Allcn'i, 
the uiual neeerity of a hurse-whei-l i» entirely obviated. 

The largest description uf cam-mills in the present day aTe driven either by 
Water, nvitill, or uterine Watrr mflli Were Lti Use amungsL the fin mails, who 
established several of them in ibis islsind ; the triilliiuirtt at one uf these was 
dj^ov-ered seme yea j* back near Maneheiter, Windmills* we believe, were 
h tew he known to them 3 but She application of steam in this purpose h of very 
recent dale, [hi first stefini-miLls established in Ibis or anv other country being 
tiific erected by Bolton nod Watt, near lllackfriari" bridge, and named the 
All/ion MUl*. Whatever be I ho nature of the driving power, the grinding 
apparatus is niutlv alike in all their mills; -ml bvUi windmill* and v Liter- 
Wnh ar*? Oragkreed fur variou s purposes besides that of grinding com, we propose,, 
trader the liCfld Wateuell and Wihdhill, to notice ihc methods of applying 
tlir- power drived from thes* louicei* emil shall, in this place, give a description 
of a mill ut modem construction, as driven by fEenm : we Hhciuld,, however^ 
observe, lUftt under the head Bin *el el's Mill, the reader wifi find a water cam- 
mi!! of a simple dvscriptlflr]* ■ 

W e shall prcfiicc nur description off the mill by a abort account of the furtn 
ond Ihn manner of Facing ihr mlllatunei. in order to till or grind the cn-nij 
bulb the upper and under mflliianfil have channels nr fiimm cut in them, 
proceeding obliqutEy from thn centre Uf the circumference, bs abuwii in the 
li^ure cm p. J- r ?5. The furrow* arc cut pirpc udiculariy on one side* and ob* 
bqiivly on the oilier, into the stone, which gives to cadi furrow an inclined 
plane, up which lire onrii is forced by the- revolution of the upper stone, which 
crushes it and brulsei it m ns to make it grind earier when it fall-, up.-u 
tltL- places between the fenvWB. These ore ent the same way in bath stones, 
where they lie on thecr hack* fiW above represented), which makes them rtm 
nfuiwap In each other, whmi the Upper stune a is Inverted,, and lb furi-ewed 
iidp applied to tbs furrfifred side of o. When the finrnwri boCfltne blwftt and 
■htJh* by -weariTi^, the ruiming-sione must he taken up, and both slim as n^w 
drrewd with a cbkel; and every time that the Etunc is 1 is ken np.. q 
jwrtjan of til low should applied to the LniEh of i lie *psud!v. 
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*T hfl grinding surface Of tlie millstone is a little coavait from ** *> 

10 flic centre, «i exhibited in the nonjwd return 
at i mi a lb At of the upper stone a llltlo "lore con¬ 
cave ; to that they a* furthest from one another 
in [lie middle, end come gradually nctt»«T tow ards 
llic edges. By thi* means, the «" " * 

^.nttfThfit At lost finely ground just before it comes out from between them. 

SsSrSjgiSHSgEE 

■tone II ,__J. , „ Kti Trbcrtithc Emin ta &h.uWU entering ihe 

S&s? £S^- P 4 ^*?P * i r ert £ rs 

S a if *Sy ** 

f~» * *• ^ “.r? 


it reaver,) 

the upper 

ilodt is 
with 
equl- 
l btriisa 


_ by Lhc centrifuged ft*™ 

mill-stone, and 1* fixed to 
ih& cavity f U filled 
(generally of w^op^iin 

Tfivnlvua, tniniUe ^ 

wheels which ia m-tua 
gifn mutton to the 
■.tone. THe 
hrnu^ht to a 

TESpCCt to tbs ur-, -f — 

sliatarit regulating ser™, acting upon 
box K in "tech the luww cstirfflity uf the 
spindSa wprka- tsO that the slightcart ms/wmabl 
uf tta box, Effitctod by the MPfw*, * “** 

MOORdent nltmliun in the ^ * e 

tinner atone, enabling it to be «Hu^ » ** 
lower une with the nicest pred^n and the 

proceed to d^mb* ihfl 
■nigrtmng on p r 150 s which jrep^niti a very 


an iron crri43 let into the upper 

ipindh 
iy a cog- 


of Eton** dn>cn by n 


iarE pEaced ftt equal dllUil CW from the centre □! a 
soiuiri ptntfonn. TeaUni- upnll cast-iron columns. *nd tho dnvui" ia arrangod 
be nca tilths platform, and supporwd hy u framing of [ran Used to flii! Eolumlis- 
d ia the horizontal .haft driven by the ateattt-engnHi, on which ]3 filed lln. 4 )rt il- 
wheel^, working into another bevil-wheel c, of eqilri diameter, filed upon As 
same vertical shift which carries the large spur-wheel d; fliw spur-wW work* 
in so four pinions ee, Hied upon d» spindles// of ft.I Wf*T 
two of which can be iw; jj»c indented punonJ, for tlrn purpose .jf.jfiitaimg 
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rUflkves |ibir:.l amthetop™ (or prcvoting Honrs qjjhI other o.itrjiru'trta-,i,1, 

ttaners enteringflto Wwr ; ii lire the iippcrnbUslaq*^ kk I helper miTl»tnti«‘ 
If.™ "! Uch lLe descend* Into □ iwbginc Liml w f iw 

t3,& "l»**hu* M mtihiuElv thakiEn by 4 4iWf bar oirimn hi tD 

7 C upp" 1 ™ HpancII^ PI N ii burin a faiir pmnfTH, which, striking |he jhoe 

fnmi aldi" dj^nlinE.-s l to Cona cquaJly urn the eye i f |Jlc mil Kujie, 



TJlir rpin.ilrs of Lto u>iNoo« Bra mantled wt Ito Iran IneFiii^ which 
* be rai^d or lowered Ea adjust the flfftne*, hr mftnt of re^qbllmc iciws 
#L ” 1 screws to tats a the pSniims r r, and raft them out of ewr. The 

tiuder, or tn' d itonEB, are partly nmk hi to circular holes in tin? plntionn , and 
nnuly wucUpA rhi-rr inland n circular enae ijwkra each naif of iluto I-ravn^ 
aspnea oF about Ewfl Inch ft* nil round* them ; and tb* com, ndtitttf Id tlil 



*™ ni_ ' v3 r l " Th * «*»** *■ -hewn, aa 
Stic reailit wt|l find n^dwrfption af an impaired one trader tto word Boluso- 

niLOfJfi Er 

H u^illy the endeavor of null™ to *™wie all U* 
from the !™hWithout prfMing it w banl o* m A,// in. end ,«ilmut eIeu- 

h. elr f- C j ln " r ?’ fJlttkiD!? ™* «b*7 W not boc-n «mtW 

! '“** “ a niannL-r milt the milJa eormtmeted tm the tend plan aor 

iLirT / cnn;t "{ rtl, -' Jl »*»* bi* blfterto ^[wared. Tho rjwoli U 

IbTfc^irSw! !f!!!!! d f" In ? tl11 ^ W “ "CMMiuy In remove 

°f tl10 Inna bnak, I he vrhol, vf it will be. 

clean £e h™?”’ , , M ? diJ “ Iotlttd % vi.-Virt tubbing i:«c«an !«. 

“*® e *‘ 1je | bMid if the dona ur kof* father iptL I * 
Jfn^rrf Ayf, tnurb B r tbr W wfll to left in the ofluh end bnn. 





























































With a view v( meeting th*we titles hiiiie milkrii hiugnual their 
wheat kit twq l! iit.iiiel opcroiioru \ they have ? ijj the Cee^ t place* t-ct their stuura 
wider apurt, or rjrmd kvjfi; mnl tin'll, iifiiT CwLkctiug the meidj and separating 
ihn riae fluur from it, hint passed the remainder a tiiri.r- tlrroogh the 

ttontk) setting them djuscr than before, or gfhtdmff frir- Thus ham they 
removed the whule of the flour fi rms the hualc, am I preatrred the good quality 
of a part of it:; hut the waft c. and loaa of timo and power in conveying the 
titeiil froLiii one ji lac L' to auttliiT, CK'CislLincd by theurfi (cvcrttl ppcitil^giU, together 
with liiu dtflbnlty sf separating the Jlmr fj-esm it in the unlintahcd state by thy 
ordinary ffres. aio jj macliiuo, hare been found La neilttullsr the adFontages other¬ 
wise resulting from ill Eh nud« uf prtuseedtogF 

In coh^pqUflnL-e of the gnat s izv and weight of Elit? aton'd usually employed, 
the ereeLLLHiE and fitting up of she urdsnitTy mill ore necessarily etty heavy and 
eiprridvL-; and, owing to t tie acvcrid HOC^sci df grin lifng', ecmUng, dreaiirtg, 
and Scaring op, hdng di#LinetJy enn Justed in lituotioafl remote from cacti 
other* a ct>iiMS(Veriibia waste of flour, together with much uimecc^afy manual 
labour, mid waste of median if id power* are in cur red. These disadvantage^ 
which are itisdjsaruhle fnnn the old *ysifm n wry completely obviated hj the 
patent prtfT^^e corn-mill, manufactured hy Means. CatM and I[iJI, of 
WaiBal 1 , jit ^IcttFordshirc* from the following causes i — Instead of employing ntlly 



a Ainglc pair*nf stones of great weight itnd diameter (hy %Wt * porlltns^ 
of Uh?Jj-,ui i halis formed host the eye of the fit was has In pas*, with lbs bran, 




































































L5S 


HEiNE- 


oCcr a greater extent of itnfaca than is necessary, thli» fcju.riiTlg’ it by super- 
ttnnua rubbing, besides trUrtHitdoying the motive power for the purpose}, ihc 
mo^reaaivc miVI is provided with tiro pair of Stones, of smaller diameter ; and 
uuifmicBth the first pair fshuWli ttt (he figure, no in tbeewe J*t a) is- Euspemdrd 
and agLtntcd cl cirrubir lieve \ which TeccEvcE the product as it falls freely from 
the stcoes, oml 9*paraimg that portion of the floor which is Eidb ideally reduced, 
or i&flejird, ii 1 delivers the Ullfl 1 Lish-eti portion mto the cyn of the second pair of 
■tone* underneath, nhown at cc ( with their ctee removed, ns well aa one of" the 
entemal shutiera, which indusc the whole machine when nt^nrk. Til it second 
pair nr* m duset toother than the first* to complete the softening of the 
remainder of the iltedi which, in EiMrtcijllcElca of ths hulk of the itoilr bring 
separated frOin it, wiH ha much more CHWUT operated upon, and, at the same 
lime, effect a Having uT power. Underneath this Mir uf atones is pElced ul d t 
inclosed in lb case, A dr^m^-machino, with holmes, which receives the tlteil 
from tliH Htorvea as it is ground, and separates the remaining Hour, u* Web as the 
d Liferent qualities of ullufi. When severed progressiva mi 111 irecmplayad, the meal 
Kaultmg fmm 11 j £: second pnir of itotn** III eadl null rimy he advanta^iotifrly 
conduatod itito one ilrt^iELg-ruBckine* eommon to them all. In cor*sequeues of 
thii dlviHson of the grinding operation Into two stages, and the Email suic of iho 
Btanas employed, ihc meal If not heated. This, together with the important 
cireinnsiaoees of tho bulk *>T ihr flour being separated from It, in th;i firrt 
iniLancc h witli-i-at 1 inl^l'iIn g r renders the- remainder lit for drafting up n.= fast as it 
LH ground. By this nixa[Lgnuiciit T therefore, it Will be readily perceived, that 
the origmnl colour aod at re rL^th of the Hour is preserved; ill Hi all tho llyur ia 
iqwuk'il from the bran without any injury to the bulk of It; and that the 
win ile process of grinding, droning, and clearing up the oflhls, is OSfle cult- 
Linuous operation, patfonned in am compact machine, without n ?wte r and with 
little manual I-iIkiuj'i 

The pniRsdw mUl is made principally of rren h and » arranged utLiI pul 
togt-Ehcr, that, while the ulcest accuracy in itu adjustmenta* ami certainly in its 
operation^ arc hi SLLrod, tluj itunea may ha taken op to be dressed, and pul down 
Again wit]) the nimost facility and case, Its purl!! Are readily taken to piece*, 
so as to make it easy of cnnVcyatLCO 5 and in Mnaequenes of all of them ranting 
together with metafile fate in It can b& properly re-connected by the coiumtnesS 
workman ; und fruui ill rarnfMctnes* and portability, it is peculiarly adapted 
far exportation, a> the entire mill can he packed in A strung core, and the total 
Weight of it is very little mure than the stone* alone of a common mill doing 
the name worit. 

MiiNE AMD MINING. Mint id A tann applied to worts carried DU under- 
pmurui. for obtaining minerals geneodlv, hut chiefly for metalhc ores. Tlie 
internal parts of tho earth, tts DJ tMJ boTa been Investigated, consist of 
variiL s Stmla ar brds of suits Unices, erlremely diSterenl in ihcir appearance, 
ipecillC gTAVities, and chemical qualities, fn>m orb aaethcr. Neither are these 
strata aiiailar La ant aaothxn in dilTmnt coimtries^ end iu die- uistrict, the strata 
vnriet conJLdcmljly in its natnr^, At very short tiistonres apart. Rock* of mo*l 
kinds otb tmveried in every direction by creaks or fisEurcs, having, in many 
fn§tmice*, the appearance ar tfsOttC formed in clay and mild while gradually 
Lifranung drv in W w^athrr- Thesa figure* nre in general tilled with sub- 
iforiees formed of materials differing from th* rockv in wIlIl-Li tlity fire siluatfiL 
When they eontaLU [ujnerak partly composed of uny kind of metal, they aro 
* pahod metallic crifl*, lurirj, nr MElalhc veins are only found in what 

are caliod the primitive rocks, as granite and slate; and, in gcliL'lnti, their 
course ii from east to west A vein rarely tDlrtists of mcEiLi m a pure attd 
niidkcuble state, hut is ftlmrat always f^uml in cbeinlsd nateiai with oltuir 
¥uli*Lafi«a i in ih lh stutL- it is called an am, the metal of wltieh U sep.=Lrated by 
the process colled imMwj, whicli i^, in fact, a melting-out nf the mctil frtirri its 
cuDilisualious, uiiudiy elfectcd by the addition eif wjab fDruii^s pditasert M 
1 wijh by th^ir clieuijt;:il LESinities. nmrt in the ieporation of the me to I. rhs 

ihickneia, eaipnt, and direction of a vein of metal, depends on iplrtjf cLrciirn- 
1 ftane^ ; in gtnerai 1 its course downwanll it In 1 ilanling direttioti, mure or 
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1&9B inclined i if ft continues ill ft straight lltiB, and nf a uniform ibicknct^ It 
ia called a nkt; If it OMOKradly swell* out in plftCM, &ud MDtlMii, 

la urmcd ft iupwriv, and the wider parts of the vein btb called floors ■ Eomc- 
dines the vein divides Itself into branches, and fcffl* it is said to fo*r ; m 
0 titer eases a cniss grain will interfere ■with- it, and heave flr lift it, ilI It were, 
from 10 to 20 feel VOt of its cuurHC. At Came* it WiH be reduced In n mere 
thread, arid at last become completely obliterated* appearing fl^ain at o «usr 
tan cc. In DUST of these the difficulty of tracing drew jmc IOLL* deposits 
through tbetr rock v labyrintJ is must be evident. lii till probability, Isov; l vit, 
the melrtb were it nnt procured from detached fragments of the nres P aue n M 
had been leparttod from Hid Upper parts V ffte veins iu Which they were ongi- 
iiidly denorbited: end in thlfl manner is gold yet procured, by Wadung the sands 
nf MrtaS rivera. The pursuit of these scattered piece* fif are would naturally 
conduct tbc persons thus mpJajsd to the beds from which Ur-V bed betn 
detached, Olid in turning- over iIle toll tv procure itie loose fragments, ihc back* 
nf tbc veins would be laid open and discovered. 

The tin of Cornwall WAS ita firat met A HUght after ill Britain of which wo 
have an historical Account; but the traces of the mu*±t ancient tid-works exhibit 
no RyninUuns of thrir having been pursued but in lito^foua, where tb* «nl with 
winch it was mixed enuld be easily removed, or where the ore druid be bud 
barn bv conducting over it streams nf water to cany off the lighter parts af the 
Eoii, load is often fun ml Rear the surface of tbc earth, ftud as the era prite- 
rally exhibit & metallic appearance, that metal wu probably Art eariy object of 
iiursuit: but it Wiis Qi>t until machines were invented In pump aU'ay Use wfttiH, 
and until gunpowder bftd furnished the means nf splrttuig ihn hardest n^cks. 

Lb lii man was enabled to pCBetmte strata of every description that VHHEd hll 
pmETDix These mvcil lions, therefore, form mast iniporUfil epncliS In the his¬ 
tory of mining, The hammer and wedges were probably the font ioslmmeiito 
mudoyed for splitting rock* and the pick followed, which is used both as a 
hummer olid ft wedge. Previously to the me of Iron, wedges of ary wood were 
made use of by driving them Into cUfta of the rock, and then wetting them, so 
ts to cause diem DO swell and force the parts asunder. The mean* employed 
for raiding up ihe mine rah in the surface were nt first «rtremtly rndr. The 
windlass and bucket may bv reckoned an improvement winch look place m \i 
JatcF stage of mining. "This simple mechanism bad its infill m Germany; 
and before it wal introduced into this country, the mode adapted here waa by 
making fUCCESsive Stages, upon cacti of wllkh men were placed, who rape* the 
excavated matter from one to the other until it reached the top, m the same 
manlier as is now eomxotiial J practised In diggiug out the foUEldatJOnB for houses, 
or fur malting deep drains. In South Ammcu the om are fw the most part 
cani'.-d un fry the fndians; and where the idtUAticm ftdmstiof slopmg Toado, on 
the backs nf mules. To Germany may il=w be traced ihe UitfodLtdl^ of 
hydraulic machine* for raising the water instantly coUmrtmg Lti the mines, 
Pumu- wm adapted to the &WK ^ cortitaut action secured by gitilig 
tnotfuii to tbmr piston a b v wbtela tamed by dcftendfoi ikntitu of water. I o 
Enrihnd^ hnwever. belongs tbc punrii of havmg greatly improved lh B pum»- 
wofk and the wate r-Engiht! to their nresefit effective eondllinn; and by the 
subsequent isdiatipn of the steam eflgtoe tolhis purpose, the mining proccttw 
of nur country men have in fa* surpft^d lbc»e nf other cotintna^as to remkr 
their ftdnpdnn indisncfisable in mOSl aiSnallons. * 

Although tapper b now the greyest membic product of the county nf Com^ 
well it ii comparatively, in the nthvr melik, of paodm discoTciy, pot 
having tan worked lunger than ft tctlturr. The reason assigned for its having 
sm long remained concealed, is ihe nsslimed foct, that capper generally occurs nt 
n much greater depth than tin ; and that, consequently, the ancients, 'or want 
proper nmEliiuen," to drain otf the watcf K were compelled to rchnqillih UkQ 
melallic vein lfr?fore tbev reached the copper. It is st^T^l by Prycu in rus 
Afusr^fowi Chnw«piuw r M a ^Eneral rale, iliat tin seldom continued rtcb and 
UN.rih W&kmg lower timl] fll> folhomt; bnt of lute year* ihe riches! 1m inlt.C* 
wf CotEiwalJ Itare been mnch deeper. Trevenen miiLe’v. a^ Lufl ; UwWirt 
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Dnffnip MOj Politico* m& FTfr^l Vor b now upward* nr 135 Githoms in 
tit jilh_ Ujwjfi ille fi rrit discovery of copper ore, the miner. ti> whom ti* itnJoro 
'■v,v; entirely u nkn awn. gave 31 the name af pader ; on d it hvj] | be hard Ly cred ited 
in then* tkmctp when it is that lie tfagarited It not only as onk^ but upon 

Iks appearance wii actually induced tu aEandnui the mine: the camunwi eMpTtswiQH 
lifKHU Fueli !ui omuELun wn i , 4 1bat the urc came in and spoilt the tinn" About the 
year 173&, ?«tr_ CrUrttt 1 , A llkin eral ugisl of Bristol h observed tliLa said peeler aiunn^ 
like heap* af rubbish; and seeing that the miner* Were wholly unacquainted 
with it.-: Tiduc, he funned the design of converting it to hie own Advantage, and 
accordingly llitcrcd IjjLq a fiQUact to purchase oa much of*it aa could he sup¬ 
plied, The ichfime succeeded. and Coilor long anted l* profit by OmEsh 
ignorance. Besides tin and copper, name nf the Combh mines yield cubalt* 
k'Ud, and silver. Thu urea ore in veins or Indra, the mast importoul of which 
nm iri ini coil uud Mfsl direction; during their course they vary ccnsiieTAbl e 
in width from thiU of A barfoy-C-Otn to tkirty^sli feet; blit the nvmagi! may be 
KliUcd at from one tn four feet. The number of mined uailully ot wort in 
Cornwall, h estimated at nboi.il 130. 

The minea of Cum wall and Devon are generally Worked by a company of 

Q rit-tntri, called advvnlurer*, who agree with |be owner l>f the bind, or the 
of the snib aa bti U UfUlUj tk L 110 mi nil Led, to Work the name fur a certain 
number iff yearn, paying him, by way of JE-nt, a proportion uf the ote* raised, 
or ntk equivalent iu fnonty. The grant tllLu made Uj the adv rniureri, h exiled 
a id, and the lord's rent, if paid in urr K is said to k‘ Etta lord'i \iuh { if paid in 
money, hb dtAtJ, lire advent Lire Its divido their undertaking into share* of dlf- 
ferenc magnitude flic ikiidteat usually Md being one sixty-fourth part Any 
part of the concern belli by one person is caE|ed a .7.jf.*, and it* value is known 
by ila being denominated on eolith-dole, a sixLacn.tti-dule, Jve. 11 ie bounds or 
limit! of a mine are marked oil the surface by maascs of stone pitched at equal 
distance*; hut the pnvptrty of die sod abim^ L* entirely distinct from that part 
of the mine beuenJi it; Ibc miner, however, lui* ihe privilege ofmriking open¬ 
ings nr shafts at stated intervals, for the purpose of rolling Hie ore, and admitting 
lUT to the works, [a op-, i Ling a n ew mine, ram Etlcrab I a know I edge of the 
country, and of ihe most Jikclj’ sjEliatinn uf the muLiilltc vc-ikts^ is erf euinrEC 
OiKcsmiry to Avoid die cbikiiee uf useJras Itibuur. The spot for commencing; 
ia|h-ratii.-EijH having been selected, a perpentUftolBi ptl or t/w/t is sunk, and at die 
depth of abuUL sixtj' feet a lloriKontal gillery ur ftnvl is cut in the ludc by two sets 
H.f niinurs, working In opposite directsons^ liLe on* and iikAlcrtali Ekcl% ridscd in die 
lint 111 Planes by a conn nun wlndlaBi, As ickjll na the two *eld of inikp^rs have 
cut or iJrirrti level nhayt |0O yards, they find il Intpocsiblo to proceed far 
wont of air; this being anticipated, two other sets of men have been sinking: 
from the surface two other perpendicular shafts to mttti them i from thi-it! the 
ore* and mmeriubi may uIaep be raised. By dins sinking peiqwndtcuhfcr shafts, n 
bun J^y yards' frain ^adl nlbor + tbc Erst level or gallery may Ijl- carried tu any 
citenL. White this horizontal Work \* going iitv r the originrxl, or cs it i* 
tCfnivih the cayiric *kaft, Es sunk deeper; and at a, second depth of 00 feet, a 
■eco-i!ij lioriauiitai gidkry ur level is driven £u like same direction a* tile first, 
and like perpendicular tliafts arc all successively aiillk down to meet it; in thfa 
injuubT giillcncs cOnlLnue to be furnii-il at different deptliA, as lung as tbo stale 
of the lode rgcubn tlie labour profitable- The engine thafl in the mean time 
Li always continued to a greater depth duua the lowest fcetL, fur the purpose of 
* ^keening the working shafta free from Water. ITae object of tlku^ pen*'JidJctliar 
iltafu 11 tint io much Eu get. at die arcs, W'htcb arr ihrudly procured front them, 
AS to put the lode Ifttu a slat^ rnpnble of heiug worked by a number of men ; in 
a||Lttt r to make what Is termed A milV. ft is evident that the shafts and galleries 
divide tlie roek into solid right-angled mitfttg, each 30U foes in lengtli, tmd 00 
* in depth. These masses Ate again subdivided by smalt perpendicular shafts 
inti i ihnec parts;* and fay thh ArrANgi h meul |1 lc rock is Eurilly diiddvd into 
m musses called pitehe*, f each 00 feel in heighE, and about IDO f.*<f :u k'ugfh. 

Ill llie Commb minea, the aLlikllig the nhaflLs 1 and driving till! ic^-l^ L* puid 
fin by what is ttruifal tm-uvrl-, vt tAsk-wofk, Ehit iffp so much per fcthum . iu 
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addition tu ihu ihc lEkin^r^ receive a small per eentage on the oWb, in onifr Co 
induct them tfl keep the valuable portions n? separate aspussiLifo from tlit *frirrfJ P 
or ruL-ty parti of the uiusa, ^ 

I u addition tu ihne bur iron Lit! and perpendicular shafts, another description 
of gallery ii formed* called on adit ; the use uf thi* shaft ij t^ drain c1 1 -■ „ 

from che'lowrr p.'ri* of the tninv. WhtTti the mine is fnmn-3 Ln .tu exposed 
eth: k, as 111 the ButqUkk mine, in CaiavtBf tlic adit can worry off' ihc »■ iter 
wichout the aid of machinery; be lung us tile hwefi shift ji flh-.Kve the fowl of 
tin* sc ik; but nil etc the shafts tte sunk below that M, r ar that of iLb edit il self, 
rniHintt must be bad to the asaistance uf stcrttffr+FiefoH tu pump up tli u drainage 
to n, sufficientWight Till artac rurnUh adit,. which commences iu o vulky near 
CnTnutip receives branches from fifty deferent mim a ilk the parish cn tjurcmaj^ 
fhrnAg altogether mi estivation nearly thirty mife- in ieft^th. This longest 
coni Limed kir.mcbp in from Cixdrew nitlke, five and a half mifea in length ? this 
Etnpendons mine nupttm sutrlf into Falmouth tiorhcmr. 

'J Li r I info. when divided a a above dticriWd p in open 10 the Inspection uf all itiv 
neighbouring miners La the COtiUlEVp and tfl^h mass nr emnpartm-nt i* El-e by 
public com pc tit ion for two nkcrntbs, to two or four miners, who may work it as 
I hey rho*»=u- These men undertake tu break the (tffS, nlkd rnhe l I ■ 11 ■ to the 
surface, ur an it is termed iograsi, and pay for the whole process uf dressing 
the OTEE, that b p prt'paring them for market. The men by whom [bo mines 
ntt Worked in 'bis ill.jiu:. r are calk'd tribui€n r and their share of the value of 
the ore, which varies according tu its rtchnesS in metal, is named tnhutr. 'I 'tcEa 
tribute Is paid over tu them every week, ihe mineral being disposed of at a. 

or weekly fiale# In addition to the wurkitig mitirnS-, a lot uf mcti, 
whoBf experience entitle them to the office 1 ;, atr engaged ttt a atatwi] salary P tu 
act in overlooker^ And direct tin: labours of the restL thuHG- whose butineES lies 
in the mint*a an? ralfod under-tfraimd captains, and there r|ii|i]<iyvd above ground 
gras* ttipinhi?. The weekly peudueo uf die cnine being made up by the 
Uibuten into h rftp* uf nbutil oim hundred tons c&ck, or little bags from 

each bfflp, are sent to the jsgenta for the different copper companies. The agents 
taka Chose lo tho (.'nrniili asiaycrs aid of meri> aS»tl (ttfndgo toreEalc.) are 
df’.titutfi of tho most diutanl notion of tiiv th«Hie* of chomiitry or zneLallurgy. 
but who C 401 prauiLrrdH 1 determine, with gtVnt accuracy, ihc value 

of each -anjpSo af otd. As Boon as the ngi?nU bav# been iikforrued af the m#ay F 
they del ermine huW much Z ton they wdl offer for cieh heap uf ore at the 
weekly tic kiting. At lEtis meeting,, all she rn-ni—agelit? r -JR vrt-tl $,% I In- agents 
for Uw several copper cum panics, Utttnd, and it ia HmjpalaT in tee the iMt of 
ibe ores, aEnouming to severd lliotuurui tuns, sold without the utierance uf a 
■single Word. The agCflfa fnr the copper ceimpancei, sfatc 1 !! At a long Sable, band 
Lip individually' In met ehaJrnLan, a tjekL-t ur lender, ilalmg wb^: Umn per tort 
they offer fur ^aoh hrup, As soon us every mau bus delivered his fir^h they 
arc all urdertd to be printed together, in u tabular form- The largest nun 
nllM for each hcagj Li Eliitingu H bed by a tine drawn ituder 11 in the table, and 
th* agent whu hrii BUk£l! this offer U the pumbii^erh 

In order to prepare copper orca fur marked the firai process ig io throw iwide 
ihc rubbish, with -Flinch they ore unavoidably mixed; uiii I ask is performed by 
cbildr*Or The lui^-r n fro^uienti of ort are then cobbed, otf broke ci Inio small piece*. 
h? vromenp oiid . i He 1.1 being again picked, ibe) tiro- given to Wlliot tlic Cornish 
nun Em term mm dfRAt that is ? young girk Those maidens bark I he ore*, Ebul^ 
i’ P wilh a 1 iuctirag-itolt. ur Ifot liouuncr, they bn 1 ok them into pied ■ lirtt cxuewi- 
i|k|p half InciL in size Tbs richer parts of the nn\ which art* mure easily 
bruten, arc now cniilji il slnaiicr in a kind of milk the principle of lh<* conntrm-- 
tioll id" which b ibowik £n ihk" diagram on P- iG2; whirr a represents o weighted 
brer, by- the depremmn uf which lha ore bclirreji il and the roller fi becomes 
cruubed i; and an the i aising *A the lever, th# crushed uirJ fall* away, Lund J 
fresh portion Cif 0 tu- i l tlitu^n in So a jpotMon tu riKeEre Ihc prc=-ure upon the 
sttceocdilkg ucjire^Eiun of the Lcvur. "Ine coorecr purtion? h which arc the haJrdt-y^ 
are bru^fud Jfl 0 ■fu,v i yl.up rtiiii, in wlikli hcovy wroighU or iLummera a?v 
hfreil by cftiii-i. cm a rurqlving shaft, and allowed H> fall Wj'Utl tin- ure. o itnam 
■ i.. Jl. X 
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itf water ounutantlj passing through the ma=A r and washing nmy the portion 
H'liidi is sufRcienLly reduced Co puss through fhc Cio-Lc5 mack- in b 11 Iron plate* 
* whLch form.* unc fcldr &f th* Ik?i in whkh Llm *1 am pen work. 



* he next operation is LhnE of ytgpmp; thui used Jo be performed entirely by 
hfjs h am] LuiBuljts in shaking a ijUalilLly of bmis^ ore in a kind of tuei'r, with 
-lew iron liuttom til it, m Idle under water. This ac eastern * ihc heavier parts, Tbich 
cffn£Lst i:1 iiioai entirety of nse-tnl, to *ink to Ihc bottom: white tin? earthy malt or 
ih washed awny T -Bind the small fragments af atone, living lighter than the metnf, 
anil containing little >..r no i>rp,, At ' loft OIL tlio surface in ibr ftteve; these- are 
cam fitly skirutard uF with the hand, anil the remainder is piled up lit heaps 
ifiT sale. Tltis bn* been rccedtiy considerably improved by Mr* Thomrw 

Fctber!ek r a mmo-agentr of Fenudlicfc, who took ant a patent EH lficHJ, r,u 
machinery for Hi'fiarating copper, lend,, and Other orea from earths and nthcr sub¬ 
stances with which they are and may he mixed., ond Ls more particularly 
iftlf tided la supersede the Operation now practised far that purpose, cum manly 
EEkUiedi jigging. 1 '| ids machinery i- thuj composed ; namely, a targe Tut t>t tub, 

f. rtli a rLxetl onTCTr in which eaver are opemirw mill reucphicks adapted to the 
k'Tln and size c f a number of sieves. each as are used ill the operation of sepa¬ 
rating ooppiT, lead, arid Other ores, from the substances with which thev are 
usually mixed. The vat is fillod with water, and the Eic-vea with the mineral* 
m I hem err- placed in thirlr receptaj’lei, i?n a--* to Lm- immersed in the water con- 
1 ej 111 : i iri 11 1 l mi ; cln inri:rtar copunity of which cummun LOftlCs W ith the interior 
t'lptwdty ul ^ hnLlnw cylinder; into thin a plunger or piston is fitted, which is 
unwed allemalaly up mid d&WP within it, so dj» allsmately In dhplaeft water 
therefrom,. nd force die same int ■ the: vui, arid then withdraw water from the 
v:it Into the hulinw cylinder ; thus causing u sudden flux ami reflux t*|T the woler 
thrmagbkue sievee, which i* oOtilintiad tuud ihc required degree of separation 
id' die cjLriht from the frees is effected. 

hi ihc spec! tl caliu 11 of a second patent, granted in 1B02, to Mr, Pethcrick, lb 
conjunct inn with i\lr. Kingston, of Islington, Ul D^VoHshLrc p fur Improvements 
in 1 1*-, patent inm '■ iii - ry iis-si t|e = rtahed, it i- directed that the nr- said cylinder 
i* to fee provided wilh a hot !0111 plate and foul raJvca, opening outwardi) lo allow 
the escijjic of ihc Water into thr vgl T blit fiat to penult ita returns and the pis- 
lun is mmiiheEr with valv h ■ pening downward- !■ iJJow the water in pos^ 
rflirnugh it an that direction, &□ ibal ihe motion o3’ th^ phrtun nhuLl cause ‘the 
wAcr to pass through I he cylinder the a-i in a cansmon lifting wuler- 

... uy this improvement, tin? watt?r tnUertd t-f bL-ilig made le paeS up elChE 

d.i.iu through die ■Levl'.l containing the minerals, as in the jirerioLU plafli ia 
farced ih rough ihu sieves by a se ricy of Impuben vnr ving Jti extent and intemtlv 
wliJi ihe poportioii of tlur area uf the piston to thf? ureas af the sieves, rmll 
lilt vyicnt and rapirjij^of tire uiodon communii-atfd to the pLstoO. 'I'Ile limE 
uiriti F nf 1 his machinery may be Steam, or water, or burse, lt mm. power, M 
lIciuil*L iner* may demand. If la proposed by the patentees as on* 1 merlifica- 
tiun of these plans, l^canya n3j:ift IruiuA fire I mover over a iBries nf 5 *pa rating 
Viit^ placed in n raw* made to- afEnqt* each piston, by mcnni of u ptiloli 
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joil and crdllk £<mu«eied with the main ■-1i;u!t- it l» ftlan proposed by die 

pitcutr^ In the BpecLfictttifiti of this MCOtnl in^nlign, :■« admit the Water from 
fill. elevated leservfltr into th* sieve ra^ instead of fofritig St Eli liy ■> pump* :n 
in the first part, Jf there he? a sufficient supply of nail iiLi il." wnfcor, Hie elevated B 
reservoir k to he kept conel4inJy filled thcrvln.ni., wild i: l= to he admitted into „ 
the vat and forced through the mures* by mean? of a Etupeock or vuSvt=. in ^ 
fleriea of imputim, actuated by an hydraulic pressure pmpftiumale tn the alti¬ 
tude of the reservoir, Where then- ii not u running tire am tor the supply ut 
the elevated re^TYuir, thv Water i* CD be pumped op again fur thlit purtH^ 
after it baa passed til tough th* sieves. The stop-cocks or vulm for the lidinzs- 
liim of tile ntrr from the rEservoir to Lhr rqi, are to ha npened and duiud lo 
prcnlnce I he impulses, either try n hoy operating with a nr c W by being eun- 
uccte'd* with one of Lb* pumps or Water wheels, when inch are used. The 
patented machinery of Miks**. Petberici anrl Kings ton, is, mv are informed, hi 
successful operation &e the Liincscot and other Cuniiih hliIj- -• 

tHiniaadu, gemi, and lEie precious tnalidri being ^altered in MiBItlc qtiitu- 
tidc-i over extensive Eurfucc* of ground, chkfly of alluvial sail r the process of 
□hlnaning and SEporHtitlg lhaui from the nmlrsees imd enrEliH wilh which they 
are nalUrntly coliibsOvd, is e sir Emely tedious wild] conducted by the ordinary 
pEtJCc^e* id cashing. stampings nrni pkking ; ftUV irpppovement^ thetefnrep in 
the apparatus,, hj which the hbour can he enpaidenibljr abridged^ iiof ettcnthd 
importance lo those who are Intereated in such punuitL The unjifovmieijti 
which have been patented by Mr. Uarciebcn, appear to its to be deserving of 
that charnc; er \ and having been informed that they hare been Vsjfv successfully 
introduced in some of the gold mining dirtrict* of America, we shall bsti annex 
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% detailed detoripdon of h [5 nji p^ntius,. pfefacing oat 4 ecoun t with, ibe obser¬ 
vation, that j Us npplk-aij on i*[tot canfiued to ihc more preciousiiut may be 
ad?dlitig¥ou% employed in tljeMparnliDEi of citiwfdid ttlbitanireH of diflimflar 
apeciiic ^raiiEiica. If the matrices in which metals are found are of a hard mi 
aSnoj" nature, lliey muat h in I Fie Tint instance, be reduced hy hflDJttCtl, or by 
the operation of an onfilEfliy stamping-mill, to puwdtr er dust ^ for the soldier 
the particle are, the more effectually will they be aeparked by the suh^nsnt 
prucesi. The meiteriiLlg so prepared me put into a, deep conical or cylindrical 
tub, wish a quantity of water sufficient to permit tht^ whole of the ore, soil, oc 
oLijer powdered trmtmjk to float ahrmi Lti a perfectly free and liquid slat* 
■whenever Huj watitf » stirred round hy the agitator^ wEiich we ilmll presently 
describe; and with u force and nloQ% ho as io drive the water up the sides of 
the tub m s-uch manner* that a bfdlow 'apnee, in ihe shape of nn inerted eone r 
may be formed sn the WftLcr within the tub. l r l^. ] of ljgf pretioua- engravings 
i \ a aide vie* of iho ajiLwi a lip, li * plait of the same ; anid /jy U a eoc- 
tiwii of the tub, to show the fun 11 of the agitator, .uui the meaEia lined tu liupriid 
and 11 L'j l-: if; the Gallic Ieller3 of reference are used to denote the game paxtA in 
all the figure h. \ ii ibe ’lob, quite simwatb m th-j Inside:, uiprtirtcd upon a 
platform B, fiirtninH a part of ihr frame ef ibe machine, and irniu which tile 
two atarir|iinlg s € C p rife thai support the horirmilal eras-frame U D, which 
■Curries the uphator Jr 1 G H I- This agitator may bo mads of wood hu- jron t 
aceiwd^g to t]ie magnitude of the machine, and rcm- hi-j of four double ami- 
F F F F, which support and carry the atiiiwi 1 1 11, which hanpi vertically, 
r bcsG Hlirren may m; stewed or morlircd, into the dfluhlv unns F F F F n which 
are U\ like manner screwed or itiorticed Into tile alrang central block G , tlrmugh 
llio cunltr of this hWk (which is aLmv the centre of the agitatorj, the iron 
spiniilc H pass.‘M, being fixed hy n tml and *crew beneath rli* : bl. ch B and iei- 
ininatijig at its. upptr end in tbc IihiiU^ L which scrvrH to turn the aeirutur 
round ; on whiih account the spindle hcj two turned hem-LEjgi h which run in 
brass hpvcs At Ihe pow^r a nd velocity of ths winch K wuuid not h^ suf- 
Jiurntin lorqv nUi- hitlcs, a rigger Ls hung a: L, upon she iron spindle II , to 
that the agitator HUT be ttiruod hy a hand pacing roLtEicl it; and f-mnd a large 
np^er moved hy a horge-wherl ;LrL y siitficieitt ptiw E 'r} Uff gljaw'll in JTpj. 1 
nod 2, where M in the hand, ulid N 'the large rigger fixed trputi ihc yerdc*] 
slsaft O t the bevel pinion of whifli HE F takes Enlu iZie teeth of a large borse- 
wboU, not ahown in the drawings because it tint enqsiiluU any part of tile 
Uiveuban, By this-tdotle of working my required number nf nuJiinae can he 
p-icerl i5ii 1 nd tlw lion*-wheel, and be Wurked at the tome lime. Ttn extenial 
biUj e>t iLih ^LuruTa 1 L come very nearly in contoec with tJii thdr 

c-itrenjiNvs very ne^ tci ibc dal boltotti of she hib ( ho ua to ujaure the 
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agitation nf Lhi.' whotu quantity uf 
u i U:li--ri :lI that may be mixed with 
the *aE£i P ikiul prevent, as far sl= 
possible, the deposit of any part 
the surae r either uji tls£ bottom, or 
rjn ebe- side* of the tub ; biu 3 for 
the due ai]]ufl.uiDiiL of fhu ends uf 
the atiiTtrre to lie bottom of the 
tub, the horixoilta] i"ross-frame D D 
in movable up Emd down in lung 
morticed gtt>t)Vc* r niRijf for tljjLL 
purpPH 1 at (J Q, near The tops of 
the t\vo ibiidanl^ C C\ (ftw difi- 
|ihi;ti.\ Bfifin J]j /ji/Ji, 1, end Li. j 
and i.s fixed at the required btHgifi 
by m-cmia of the iron screw-knlta 
H Si i which poHHi into any uf the 
e erica uf idea made in thu tufa of 
the ■iimdnrds, /Vyr, 3 fthd $+ A 
temponiry eWvorion of the imitator 
lll&y P Jll UTTI £3* he necessary in fint 
Emitting Lie machine to \rnrt d if the 
powdered ore nr Hand put inti? the 
■water b of such a denne nr heavy 
nature tu present the ngitetor 
from moving, white, by lifting it 
in the first instancoi and then ■Hit¬ 
ting it in tndAliftt, fl«d afierwardi 
lowering it putty while in motion, 
xE wiii gradually lay hold of tlic 
mntrHaJaj clldsuofl pulthcm into h 
whirl ing iriutfrwu I n th e un d l nn nib 
Ftp. 4, o peripwtJfC figure In ghwi 
of iIms Agitator* detaehesl from eElc 
O ther parts of like machine ; and 
for the puipnie of |o detaching at, 
tbtf crotfr-frflme I> D, together with 
In Urn*a boxreip ore made to take 
iksimdie longitudinally, as seen jo 
Ftfji. i ;and but ate bolted 
together whilst the irun!lino ta in 
us£ t S Ei □ cock, or o]ii^nt and 
fauset for drawing tofF the wafer 
from the tub whenever it may Ic 
nyct asJLry ; in addition to ihiHj like 
centre ui' the hgttnm nf the tub in 
furnished with a peculiar Vdlve, 
the Uie and construction of which 
forms one of th* leading filatures 
of (Ellp- indention. This valve 
iultuiis of dilcmit coiulnictimif, 
al will appear when ils use hm 
1(4* e rt desctdird. One form of it is 
ihowh in faction at fuj. 3 h mid 
another form at Ftp. 5. In Firf. 3 
f c is rt brass or other mrlal cyllti- 
d& >r. which* must be Wrd in its 
inshiy, 1 like a pump tnmrl r in order 
tliat t'h^plston rf h which ii pocked 
wjjb hemp, leather, or other tit 
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utoteriat, mny move in it water-tight manner withini it j t/ is Blirttb Eever T 
turning ou the fukrum/ for the purpof* uf moving lisp \O.Iuu with W 1 1 icfct it ta 
CQUiiitttd by lEu' feiil j; anil A is bit iron loop ar guitk, which not only mwx&s 
the leTPT C / Co mDTfi up anil dowti without external action, but also rwuktea 
and restrains its quantity of motion, which m nm siarj^ because when me end 
f nf the lever i' drawn up tu l\--. highest possible elerBljun, the putton tl should 
be at the top uf the barrel e<f p w U ti its convex upper surface just projecting into 
Ihe tub, as shown by the can ed doited line; and when the end r of the lever 
is at itn grtHceil depression, thn pkiun mail be ttt tii* bolUun of >he said lisirrt?t r 
but must never move ml H>f it ; and when the Eaid piston La iu tie low cal e-i ti i a- 
t lafi, as shown in the figure, its upper surface must be just below u tew t?F largc 
boles, which ore Farmed round the said barrel m n,t / /; eon-vqin-uily, while I Lie 
piston is in icr. pOHilbfl, any fluid that may hap|wri In he m the 1 tub a ill fiirtroiil 
uf it, through iriep! 1 kites, into a ah alia w tub l£, place il underneath tu receive it; 
hut if the piston is raised rather mure tlian its own thiekncsi, it wiEl cover .ill 
the flHid bole// and prevent the discharge of Anything frutn I be tub, although 
it will leav e all Lb e upper pm rr. a if iho barret e c open, as a wdl or receptacle to 
receive anything thid may fall into it; md iiiit weEi, or receptacle,, mn y, in a 
uiomcu L, be aiimhikted by pushing the piston npwanls. 

Tht- other Form of the valve,, fihowB J tt is similarly ploccd in I he centre 

of the bottom of sElf tub, and for the same purpose, iliuugu riuber more simple 
in its c«Iistme tinn. It consis Ls merely uf n conical brass or other metal stopper, 
turned and groumh ot packed bo as to fit tightly into the bole of ihu tueEal 
plale t t t which is let into the bottom of the tub; tins a tup per ia moved, as In 
thv farmer Vibf, by ilsc iron nr metal lev^r r f r uud attached to the plug nr 
a tapper by the trail hh! that the valve may be opened or (dint III pkriiHirc, 

by applying the hand to the end of thti lever. It will be observed jn all the 
above figure#, and particularly in the perspire Li vo vie w of the ugitaSur at Fi$. -t, 
that therr* am no itinen LI 1 in the centre of the auilaSor, but that a certain 
space, fully equal lo the atee of the central vaEve r u Irfi ftre for tbvrn, Hut otdv 
bif iEML 1 purpose of perm.Lt ting tin- valve tu rise bet ween the itirrera, but also tip 
prevent the SO mo dogma of moitfin bcEtig given Eu ;Eie central part of the con- 
IcciEfl of the tub, tlnii is given tu the aide# of lU Having so far described the 
Etdcril farm ami (HXrllrttntiun of llie appiiratiiB, wc sliall heat proceed to 
rtticnhE the manner of t^ing il^ fur th-j purport cif estraclhig tile gold, ittverp 
or o|h« mEiaSs nr nuftericik, from tlio sa]]d, earf]j r uf other inutrieea vritb which 
they may bfljipetl tu be mixed. F\it lbi# pur[iose the tub A A must be about 
Ml filled with watrr, nr, what ia better, may eommtLUicat* by a plpe r fboot, *i? 
troutrk wleIi iviiler, which run r-l pirjLinu.ru hi permitted t>■ run into the tub, or 
may be stopped; dit- ruck S und L-eTitr.." valve being of courte plafFsl nt tins 
time- 1 he ote nud nuitrioe, or other uiaLcrial to be operated npon H reduced to 
a itati-y^ powdi-r t must n r>w be thrown [n, in tuck quantity ttusl it will not 
exceed in weight inure than about IniEf the weight of the: water in the tub at 
any ntiu time; hut A greater or Ech quantity may be added, according K □ iJi 
density, which will be easHy uKernio^] by practice. The agitator i* Stieti to 
be put into motimij heginning sluwly at first, hut qulL-kening it until the whole 
quantity of water, and the materials titai have been Lhrowu into it, are put into 
rapid motion, and iha whole of the UTC, Or olltCf trULtferfal, however Eieavy r boa 
become eumpletoly incarpOratEd with, and in, the water- It will soon be 

found, that the Water, by hi eentiifagd force H wiEI OgtitlAi the tides aF the 
lll\f r and leave a hollow apac^ in tlie middle of m the farm of au inverted 
coiae, os gbo^n by ilia doited fines kli v, in the scctiuu of 3. Thi$ elTcci 
tokef place in &11eh an extent (if the height of the tub and ibo SUGC of tlu- 
agitator are properly proportioned to one another, and the motion es ‘.nEBcieutly 
mpid), that lIee cetilrdl valve at th^ bottom of lEte tub can b« dtitrncily siren 
iibovo, and may oVlq be opened wiifiuLLt ^ la tiger of disch arming iull.iIi of 
tiir wair-r; and if flfM continuing this rapid motion fur two or three minute”, 
j^raduftilv nbalifd n and llie agitator jj brought to a slate of r»* it will be 


faund tbit nts the 
btf dopositod 


I the EDld r 0f silver, or othrir mete!#, h-o tnbeed with the wgfa* 
in o licfiip in the centre of Eb^ tub, immediately over the rcr 
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valve* -with very little atimixlnrf of the sand or earth, that WM pr^-'riistialy mixed 
with it; and, AriosequetLllv, if the pi-, lo:l ti of the tub’Vahe m Fty. 3 is lowered, 
a? So form the chamber or cavity* at the same tins* that the mol:'.Hi of she * 
ngiUtor id E]nchenikL f sUclt heavy material will he deposited jcl the said chamber m 
or cavity, and tuny bfl drawn off with a. little of the land. earth, and valur 
accompanying st, into the receiving lube K, by lowering the^aid pisSoii brlflW 
the hales dt-scribcd nlfffiti the figuSt; but if the discharge should be fflBcwtd 
by too much MtuL, tat lli H and water* it may instnH% be Stopped by ndaing the 
ptfUm almvf to* helps, Should the on- nr Ollier materia! not be sufficiently 
heavy to deposit itself in the centre of the nub, then the stopper vah r e r shown 
iu /i'j. ■>, is to bn si'•i’: i I . preferenco, aridc-h F* not to he op-, ried until itLe liuid 
in th% tub bus been moved for a mi DU to, end the centred hollow cOho fi formed 
in the middle, when ihc Supper may be raised, and the Speed of the agitator 
diminished, until ihe wat.'r begins to lloW gently from the valve, when, in 
LiLEisung, it will bring the ort\ or other heavy materials with it, end must be 


* 


parmiUi'd 6o run a,j long a.i thi* \h the case: tin. 1 valro U then In he cl -^uK 
the agitator mould put into rapid motion; after which the ffllvf hi to he again 
Opened;, and hi sUcocftiaD, until llsc whole of the ore, h* other heavy mate¬ 
rial, h ohiflined, wluch will he kltuwn by iu ceoairig Eu run from the lower cell' 
tral v*Iyc T yrh?!l line r emaining refuse is io bo drawn olT by opening the valve 
anil spigot 2- r haring prt- rimi^ly iiEm'^l miDthtiT tub* called the Wa-ste^tub, lUld-fc 
the machine for she pttfposa of receiving il| and wiwl# to Tunning ofl, the 
agitator muit be kept tn inotinii tu nhr it up and mush out tha TOQtOlUa of ibe 
tub. p.AVtian rinpU 1 , the waste-tub,. wi lIl its contents, inuid be refnnvfd, fl/ul ine 
tub A Y must hi? supplied with n fresh quantity of Ain uriil ore* of uglier 
hegyy nulerial, to rtiUTM ihe operation. 
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From lLc JWtgcdn# dtflCrJptioti of this innebme in its most simple stale, it Will 
uppi-Qj, that a much k^i proportionate ipi&ufcity of m-Dtion takes place near ill ft 
centre of the agitator, than near its outride 1 , particularly when Ike machine is 
made cm n l»lt*|p: sc^V, «li which account It if neceMa^, in largo machine?, to 
nmitruct S double agiLmor F that ia to wy, one in which the cceKtoJ part turns nr 
mnvEi .with greater velocity than the eitcmol part, M I h turn in KCljau at tfry, 5 , 
where H I I T F'abow the agitator constructed as before, escept that Eta arm a 
and adiTcnsnare more extended from the centre, «r> ra to make room far Lhc 
smaller ccriEml agitator lih which may be constructed in l|ri£ atitans way 44 
before described, or may h(W* it* atirrtn. fixed in Its the circular block of wood 
or mein! jj t and the iron ax€s T instead of being fused into I hr cMiirn] block G„ 
new pas 5 ca through it. and is dxt'tl in tbe smeilf nr internal agitator^ F«f (flirt 
]il 2 T|iC 3 W. lht> central hi I ■ uA G uf the imitator should be Eined with a brass br-sr P 
Err hare proper bearing- upon ita vlilk, to dm It uiay nrvclrr freely upon tba 
iron spindle ii 7 it has aka a hearing at n t in the lower port of the Crtisij frame 
D D, to assist in supporting it; and on account of the greoier weight that now 
hniiga on the wud iron spindle II, two friction wheels are fined to its upper end p 
as at oo ( which run Up4d the top of the brass bearing p T and ina|f;idly dilni- 
liblt iltE firtclkn. When ihe double agitator l* us-td* t wo riggera will be neces¬ 
sary, as at L and W p mid the one at TV, which com mimical*! witli the lar^c 
external agitator, ii made doable the diimfttir of tkr smaller one L ( which La 
fisftd Upon the iron rode H, Ell order that ihe small internal agitator may move 
with double ihe velocity a f ihe large tllcnml one In every other respect, this 



machine is the *-aanc as the erne already Eleacnhcdr Ilg. ^ E4 itu i k vat ion df h 
ifttchiM, whh it finable ngitotor introduced, merely hi ihuw how -och a 
on a *nmU se;dr r may fv touted by hand*. /and a- are; the two tigpo W the 
internal and Ellsn»[ agitator*, its in the isst figure,, and motion is cuttimuiih 
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cated to Uiem by the bands jfj m f which pais round the two riggers r- and m, 
both Lit' che hittim iliflnu , li. , i L l and both upon I be upright iron bHhIt rj„ 

which L’LiLTii;ri l be bevelled wheel iy H which i* driven ].> Hie hn^HT ffhd Y, p 
Inmii hprtu ihe main ^hoft, which -d ■ ■ conies a heavy fly wheel u t and the m 
wancii or handle by which the whole i*. turned. The limber framing n F fur 
cmtyil^ ibt* told wheel and ripvry, is too nbrintu tn need iesrarptinn, arid, nicy 
he varied in form, to flwH like CUirreDiemw of the place in whiiii the inn-cli Ltier^ 
i.t fuiei! ; and when bl borai k adapted fur machinery ul inigoitu4e, It 
ii almost n iodic r fu ubsL-rvi-, that it miLst take into, and drive I Lie whee] y r 
which for ihil purpuae may be ftred higher on its shaft* wbm th* wheel r,-, with 
|1 d fly wheel, shaft; arid blhdlcj will be urmercssan'. In the use mf this mnctkinc p 
it L va^i lo txjrti e tu get *,:.£■ ore or other 1 n?n vt.' mn£er:a], eeparnled From the 
*ii ml, earth,. ur other materia I, with which it miry be mixed, in a, dean and 
perfect nltite T by one -operation as hereinbefore described, because a considerably 
purtiun of sat i d uni earth will ihcvilikbly mu c-tt" with it Lis the Water. The 
mode pruned Eiy ibe patentee therefori- i *, lei lave dll tilts lir?L purtioijy that 
nan ut from the central veuyu at the first vuliing, in :i mb or other receptacle by 
ih^niselTn; muL wI ll-U ft BUHiuLcrkt igunxitity is thus accumulated, It 3a to he again 
pul into a tnncbuie, which may be smaller for this purpcrtcv and it i§ tu he treated 
precise] V in rim same manner as tEie crude matr-i'i.ih i i l die first instance, when 
It will he furlher ch uiksid and purified : hut if nut in a suiEdently clean stale 
after this scL-ond wnihitigi 11 imsii underpu a third, ur even fourth, in the same 
or amaliFT hand njachuies, according tu iFi* prime ivLinEtvd,; which by due and 
attentive care to die dircc t ions herein given, and u IJttEe practice, mny he carried 
into any extent required* It is also imrca^ury to observe that tk nperivlkmi uf 
wuhing and jcjuiratino ores r or other Jieavy mtiterinUt hy the n..iehiswry before 
deseriiked, mav be ciTected^ (thougli in a h-ss converucut minlin<sf r ) witliuut 
ihc adoption of cltlicT of tlic hoKum Central valvt* t W any valvaa at allj because 
iOtrh h i. j ;ivy materials, if nut permitted to escape by theT;iU'e- r wk|] cecLikajulnEe 
in a heaj! in llte centre of the knhj and will h*‘. Ihund upon carefully removing 
the Hand, i-srth, or run'rn:* from around about iiL; ui another process Vilrty he 
used, such ui ihr apporalus dfllincaLcd in tbc &uhj mji ■ ■ ij F:<j. T, k aduptodi fus. 



],i tbi* casr P sluHti* tub ii set within a. rlteper Jini Urgcr iuir T, eitbrt will, * 

ur VfitJmnl [Lit il Uj r«U« it »t*m- th« battom ur lbi-'Vvttr:ur tab ; dt Uni 

inner tiib may be tilted in n mniiilijr Mraara, nr a illtun way be marts to run* 
Cufilitnfilit into and duI uf it. ttlien tbr .inpirmta* is avenged in line fenn f 
lie Kvulving motion of the agitator F K M will have tTie «t&Ei uf throwing 
the wati-r that l> bitiuiiueert with Uic ore into lln- iholluir tub, over' its 
VDt.V. » * 
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edges into Lise external tub, or into the running stre&m h (as the case may bej 
or mto ii rttKfYoirj «md with it Ucuriy ftU thu sand, earth, or malrice will b>^ 
thrown orefi an as L 0 lu*ve the nre k or other licavj mliterlah in a nearly dean 
fUti* a£ die biHtiHri of the lub a particularly if A sufficient quantity of water lias 
been tiled during tbe pruccfcJ- 

Tiie whale nfiu^T i* neif In be removed* far taking aul tlie clean ore* mad 
when on accumulation of refuse h ft* taken place in the cuter tub, (jfsuch n 
our be uiedr ) the aimer one is to be removed* ma ii the agEtolur Juwettd into tJ^ 
Other large lub for stirring up the said refuse and water, whft it is drawn utt 
by the plug, nr -anient and fourirt at idler which ftUtijb refuse and water are 
to be Again rinsed through * mncMua by way uF examination, to ascertain sf 
attv ore p had tnisred over with it ;, and ii so, it will be obtained *iit ! his 
setand washing. The refute and water might be Led over conrae flannel 
or elothj In which the heavy material would deposit itielfp if there be any left 
In tlto refute. It may likewise happen in sonm com? s* that the ure a at Other 
heavy substancei* cannot be conveniently broken down and reduced m powder, 
but may contain diatilends, precious stones, lumpo* cr Fragment* which would 
be too large mid heavy to be put Elkin motion with tb e y...i»T, nil before dvaeribed; 
whcfirTTf this ia the ease* the construction ut the agitator, iliijwn ian Fig. ( t 
reeonimendedp '."Inch in effect as the Mine ns tl i >>s- 1 ~ already ni ■ -l ; but 
instead of intersecting the arm m I 7 F, which carry the stirrers 111! into the central 
hlnek of wood already described, a tdretdnf kind of funnel urhopper is constructed 
as ehuTTii Tn tedilson at <f$ g of won, and the spindle revolve* into transverse 
pieces m m within the said hopper j sue la pieced being placed with their thinnest 
dimensions upwards, so as to cumo a* tittle obetnicthm sls possible. 1 kin hel¬ 
per it to hi- led with ore (previandv broken into email piece-? |. by iucmi of the 
shoot Fill, which nasv be Miook by juggies at r r like a eorrUnlLI. or be fed by any 
olhrr convenient method- % 7 utau ahnws another J of m of thu HgiluluT: a 
double set of urm* to cany tho stirrers* is nut essentia!; oil that k necessary 
i_c, ( thill it ihfJttli posaisa Butin Lent strength nml substance to put the wbok 1 ol 
I lie water end hcnW materials mixed therewith, ini" n suflicientJj rapid 
motion, to produce tfie conical lad tuff space similar tu (H, Fig. \ oa before 
described. . . , , . 

In addilEoli In the several modes of working the apparatus rxpbimed* it is 
proposed to work the sann 1 itl ilri junss or punds, where gnld-dii*t P ficc. may 

found, or suspeeled la esa&h without Using L« tub, aai which ciiEe (lie O^Hatnr 
on!? as to hr «s..-lL, and mint hr siijijiurtiid, s* beh.nr, hy Its crorirf-l^eJ-crs U 1>, 
mid staaadards CC, 1?^- l P 3* 5 P G r being uitbvr filed to the btitiom af 
a boat (■’F or support t'd between two bunts or punts-, the Ssirno beiup 

immovably moored or lived upon Uie woicr; or tbe m acbha crytnAy be placed 
i|if btagrj walb leg? 1 , adju 5 -tj.bls to the depth of the writer, so that the nghaEn-T 
may be pu[ into rapid circular matio-ai As before di^crihed [ or 1£ near as pos¬ 
sible U> the bottom of such river « atream* when il will soon, by iucIi tnutlon p 
remove tbe ?ml fpToridc^d il b not too Laid OT strong), and will form JtWlt mto 
a circular hullo w Hpace eqilkl In its dWH iSiameter, into which *p«* £ w to ho 
eradiiaUy InWetvd ^ the earth Is washed away: when, b’fcBy gold-dush tree, or 
.heavy metals are present, they will be brought Eo Eh? centre thereof as efibc- 
tuallv m if tlic Eret aptfttor hod been worked in A tub; which done, tbe pr«- 
tinai of the ctrstral spindle of tlie agitoinr ii l& bo worked 01 accurately as 
‘ ftret d W-j eillwr ujtfJii the stoge that supports it, nr by placing Upright straight 
roiii an the ground round abaul it, when ft Sight metal tube, of tinned or plate 
injn, open at hut h ends, ntid of eminl diameter to about one-fourth of ibe 
agitator ibfti has been u^L-d, ii to be lowered aver the said central spot. For the 
pnrptiK flf coiifinicig and covering wTimerer mny have heFn so brought b> tny 
v centre, which may then be raided in the tube, by ifuerting a pump therein till 
it retake* the sand ?■ and tftirr having made with it ft partial vacuum by raising 
pump, the whole tube is brought out with it; or by means of W^pei 
angers, mn^w- worms, or other implemonls. Used for boring the riijui. atH^hrsn^- 
ir±g up the same thftugh tubes for wril-iiuking* inti other wall-kflawn pur- 
pnses ; or ths Smpkmttil iliowo at Ft$. b limy be tired to advantage, Jl 
CotUEMtS of an bexagand* ig other polygoual pipt? of iron made nearly to IlE ULul 
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fill up lire fnsidt* of ibp liglH pipe before mentioned (dinged in be lowered fur 
mvcrinf and securing the materials); its lower end i* to be formed into n* 
many paint* tin: first poly^nlii-il bos yid-ea, as lit 
aaua in F"f* B ■ thes* points alsoult! be of s3cel F HOI 
only for durability, lull that they m.iy bend inward* 

■ud rifting open' nguin in the fiirm shown at X, in 
which state itie pipe U- to be iuwL’ml into the mbe 
above mJ-rUiocied, and it raurt he pushed through itvc 
CM1 a, pr whatrfrer the agitator may b*¥o bltMfht <o 
the ecntre, by shickening mid t14.rn in^- il round ; 
wtiiSa, at the same time* the central them which 
coin muni eaten by branch chains with each nf tin. 1 
figgt point*, ub seen lit Y| ia In ba strained with eufrt- 
cient force, either bv the h L rer Z or in any uihvt 
way, to bring all Ihr first points n a t*> &C together, in 
which stato ilwy will he teiwned, until the contents 
thufl confined to the pipe are branch t u]i out of the 
nr Jit vr v and discharged on the bum of pin tlorm. 

Having now described -4 variety of processes for 
obtaining the on?s of copper, lead, tin, pold F Mtlver, 
and same other mtU'd*, we will tef-et the reader to iba 
arciuLc Coal, (VuL L pp. 3^4 wid 3I5J where a sectional cnpimn® of * r«al 
liijne (Hid lion mine ii given, with an accurate di^fcription of iht- iHfiJt nf work¬ 
ing the auinc. It in an 'astonishing Mu! highly interring sight lo a stranger in 
the neighbourhood ef Binninghiuoi, and in other cod and iron dkftieti, to 
behold, At oar view, a great number uf steam imginea, with all their nia^iiw 
machinery am! apparatus, flifnnllANcohdy at fforliniJnsopcn air ; tunic employed 
In drawing Up the itun ore T other* coJ ' wblrK a- they emerge from the earMi, 
are aorwdmn lifted upon nu elevated rail-road, ftsm whence, U their own 
envity T or by tliB aid of machinery, they ar* conveyed with rapidity n* thrlr 
dLHtmatioiK "the cUtilontsare instiLUiU' discharged, and the emptied ?bp brought 
hucls io continuous sUccey-Hiioo* 

MINIUM. A name which Wu« given to wbnt is now called ; it is a 

native mineral. uf ;l shining red colour, «Ul nf which quicksilver is citmciW- 

MINT. The place m which the king's money la coined., Fanmrrly msnti 
existed in nlmo*t every eauutiy, for ncHwithstendhig the cabling of money 
appears ui ell times to have been ransidGrrd n special prerogative rd' the crown, 
tho 'Suon princcB ceded the privilege lu their iutocCts to a great extent, reserv¬ 
ing at the same time eight mini* for the City of LtmdotL This arrangement 
was continued bv the Norman king* with litlle oltt-JmliMi unlil I be iwrtod nf 
Richard I., who"pracured fnmi the east of OertBiny, penons well rkilled in the 
ort, fnnr the purpusc of impinging the coinage. From this time to the ressiun 
nf Edward IL 13fiV F buL intRll progTrsi Upfioars |n have heen made. 
That prince Imwever endedvnured by intrudlk-’m^ manv nllcrulians in Lhe enn- 
sdtutiufi of the mint, to improve the coinage. Froni this period a canaldcrablc 
time appears in have elapsed, without any materia! chimges taking place, until 
lhe oi^Kiintment af a Committee in 170® P to consider Llie establishment and 
constitulian uf hia Majesty's mint, die rr-snlt of which wring the erection uf the 
preKTDt mint un Tower ML between ISOS and 1910, with ddghly iniproved 
mflJLhincrv d and increased fiicilmea for comdng un the proeess of cninJng CTten^ 
flively atirt Btlvantag^naxly, The Vfliwi chemical manipulations m eeMary fcr 
reducing the metal to ila due degree of purity previous lu cutoage, ic is nut uur 
province to thtt-T bto; we dsalh therefore, proceed to a deimptbn of the dif¬ 
ferent proccEsea of corning, n/lrt lhe metal has brvn received ia the melting 
house. Tin- LMual modo wjw to melt the silver in hbvk lead pots, and a cunsL- 
di raMc Coinage of Inkena far tht Batik of Ireland was produced ill tha mun^ 
ner. Tile impniiatiolifl iwlttg entirely Spanish dytlillf*, pul the tokens of the 
suene itundkrd, tlic melter could easily melc thfm in quantili« of 00 lb#, trn^ 
whidlf TjflJ done. But the umunveifience of this mode wos ultimately severely 
felt, because ingot* of silvcT uf difibr^nl qualities could Hot be u^ed for uuimgv, 
ilw\\ llie dJiHcujty uf bk-udmg Kvend together in one pot to produce the prepfT 
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standard of our unrwy. Tki* obstacle wm *i> Krirely kit that. m 1777, 
Mr. Al^nii\ ihen principal Eissay nmsteTp wm ccumnisdoned by Govcrum cut (o 
a vjhil the mints nf IWw, Brasil*. it mum, and Lille, for the purpose of collecting 
mfbrenutlOti With respect to the arts of raining qj pri^tinad in those txi iciLi r und 
w more particularly Llic most Approved mode of melting silver m laqic quantities. 
Airborne"* ItilhntU# knowledge of the English mmlr together With hb great 
niquiroments ns o'pfTBclicEd chemist, eminently fitted him for the on def Utking; 
and liui oburrmtioiti m ths torn wid coinage of Frajitc and Kianden, taro 
allktf cfcrfktohlft (LI Ids judgment and knowledge. # 

It is recorded in IInli tloctlnicijIs of the tntnlr that at tho rooohtsge of 
William til. the pot* nf silver Wagtail -SAG pound* troy f and upwards, and it 
is somewhat extranrdJnary + that no trace of the process by wide 1 1 thU was 
accomplished Iuli been found; it is. there Jure, uu-sfe [Matter of oonji-H: ture that 
pots uf wrought iron wet* iwei 

In IT.’ift, some trials for melting alrer in wrought iron pots toflk place,, by 
moans itf a blast furojce T hut they were found ho in convenient, Laborious, and pro- 
ErtJ e e- B as Tn cause the process in be abandoned, fit 17J37, eehue now cxjh rimenta 
were tried by Mr, Mocsuoa t (then deputy muter and worker,) who conducted 
I hr Ifidtingl. A bloat furnace was again tried and again abandoned- H-l- next 
Attempted to malt the silver in Large thick lend Ihji^ containing front 100 Ltrc. to 
lUU Ibflr lrr.iv ; hut the repeated breaking nf these pots, aUboitgh guarded mi 
the outride with luting, proved a grout iflltvmptiim to the business, and SEiinua 
lots to the inciter. Trial wag likewise made with east iron pot^ but tbie#* were 
found subject to nidi, and the iron COis-* -'*] ui-mty gut uwd with the siher. 
The work too WAS i jon riimeJly stopped by the ling's assnyer,, ibis mclal not being 
uf tbif propel standard, in consequence of being rcEtncd by die pfOCeSH <tif tndl- 
mg, and lading it with Ladle-* from the poL 

Great dill! cullies likewise Wkirv experienced in blending ingot* nf different 
i|lialitlC9 @h> ns to produce Lbc proper standard, the pots nut being sutfieiflntly 
Large to contain tine larger ingot--, uf GU to BO I bn- troy, when blended togeihri-. 
U was there fort obvious that this made of enndnering fiite gitt'er meltings was 
ese^dlnglv defecti're r and wbjs in consequence aban J uned, ExpcriuKL-nts sverfi 
tljcii triad with a reTcrbcraloiy flirnaec, built after the model of thoi-e UMed it! 
Lhe Lille mint. i<Ut with tm belter eUoeC*ii ftltd the prueesa Wili. 01 in fi>rw 
™cBp aliaurlnu^l. Tilts prllicipid Dhstwrl# birre ajjp.narii [a tmvr been tim groat 
refiuemant of rbe silver in tbe melting, fry tbe oxidation nf tbe alloy. Jn 17^^ 
Olid I7L+B further trials were lmulr by Mr. M a triu.m, fur the psiqi^e of over- 
cniniug this appair tidy insurmountable iJilThruity. In these experiments tic Irii'd 
three of diflbrvnt ounitrnctlim^ and okhouffr he Bt^mpJiiltsd much 

towEnds hi* object, the-ru romaLncd ttill a serious impcrlfcctEDn, arismg from the 
process uf dipping out the metal from the pot* with lad|ea + which m addition to 
chill iriyJJie nietol. Was (-Aceedmgly laborious^ and fraught with many dtswdvali- 
luges. ' tn I BOB .Mr. Morrison died, without brfngtog the proceHs'iif melting 
■ifivr to that degree of perfection whieht bad ha snirived, by tbo activity uf hia 
inldlect n great kunwlL-dga uf bis subject, and unwearied pCtsn'ciriQCu in its 
proseeutirm, he would, dctibtlcs^ km** ftOCnmplLabed. U\s p i who «DCOH4kd 
to bis SEtuarian;, appear tis iuive udiarited his fathers active and int^lUcHiC 
mind; fur in a short period h a so an cross fully rSMirted Urtnsclf fur Lbe aceampbah- 
ment of tfr* Lklajcet wught to be tttfaln»d f that by the coiLulrurtbn uf a furnace 
| culaptod for the ms of rosi-iron poL--, the use nf pots uf a vizs capable nf n iv Lt i tig 
fi«m 400 to Dirt.i lbs- troy at uuc- charge the adoptrou of such cnaetilnKry nfl Would 
suporBcde the duutsy Illld wasteful titocuss nf I ailing the direr from the pula 
when iuidled ; and liWtly, the intrcMlitetlon of lb? Use of Enonldi made of cast 
in m, in fikio of those thVn us^3 n which wm made of sand, ilia process uf malt¬ 
ing silver, *n far from being a laborions h trQnbktoccie, und expensive process, 
1 ueeama simp!*!, pro rl eHicient In operation, am! capable wdlb va#^; of maltieid; 
3 U,UilG lb*, troy of sjFvlt daily. The illnslrolinn oppimltfi tibibits pcnJpectiru 
yew <?l tfro him Arc si present in Use. A A aro tfre fimuwwfcn whientbc metid 
ii melted. Those an* ill* i«r fumaecf. bniEl of lire brick, in lfr= imia^dJlmier 
nf Tn«1ling fumacfi, bTlt to render them im/Tc dtirahle, Ult L brick wurk is eased 
m iron plat**, wbkii Jire pm u«grlkttr by ftct^wc# A A am tilt c»v«sa lu tJjv r r* 
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nnssi i ih tj are bi-M down tu liic tup plate lay a singly «T*w pin for «di, Mil 
on tin? oupositfl side «f lb« i»m alnmdLe cr, U ftp'll; by pushing Aib handle, 
l)lii cover Eh moved tideway* upon Its eehtio pm, which leaver th# furuuCt; 3 * 

a roller i« hLted to the cover, h> rtin upon ihe top plat* nod render the motion 
t^ Y The interior of cidl furnace is circular, 20 muI llh d^&p, and 23 an * 
diameter; the bnlltim i* a gBUttf fflf «H* iron, burn, movable for the pUTpo« of 
ad milt ing uir. Upon the ynite ia placed a pdk-3tul or stand 0l uftiL iron., nif a 
concave ibapt h coveted m inch thick frith coke or charcoal dual, upon W^ch 
e hif weltrnp po«i placed; the ped»M is nearly two inchci thick, nmt ta ttilJy 
two incise* bn^r in diameter tlian tbt pot, t3ie object ol which la Id prated 
ihe hip of tiu uot from lim intern* heal which the current of air mending 
forouA the gm* *bm I be furnace b m work L-rcftU-, and which might utlwr- 
trisc melt iL On the top or month of ihc pot* SS placed a muffle* which is a 
ling nf cMl-inmp dx Inches deep, muck to fit neatly intu the pot; the use ol tlua 
rnttilk ia similar to diet used ill inciting gold, to gave a greater depth of fuel an 
tfre furnace than ihe mere length, of the pot, and which adds materially Lit per- 



fecrin- she process. The muffle lihe»l*o T by rain* above the pot, cimbk* tagola 
of iliver to 3 k- charged, which ar* lunger than the depth c.f it* interior The 
top of llte muffle i * covered with a ph*te of ea*t Iron, to prevent Lhe ftWrl from 
fuLLine into the pot R and incurs the metal from the action of the utaas-r-pherre 
air when in fusiim. Each furnace i* pruviikd frith a Hun, whiiii proceed* m a 
horizontal ditwrtion, and extends Vi the due c which ia ciirried up in a -duping* 
direction to the steak or chimney- 

When the furnacE-covers £ ft aro ringed, the current of jur winch enters 
Oi the grate ascends through the Body of the furnace, alul ih' fuel, Vrhirh 

* is coke, to hum frith great ihtettdty aiu-iitid iha melting pot. File dr-Tce oi 

kal 13 oecurat^f rwuLsted by a dum per. fixed in the flue of cedi lummzr. 
When thu fiIimace is put to work, it h hailed by some tputed diAsnconl being 
put upon the prate, &nd around tin pot, (for iho mdting pet U always » its 
place before the lirv k lighli-dO upon the charcoal about three inches dv^rlh of 
cuke ii idflnsd; the cover ft is abut, and Lbft damper ts frlthdmwn about Ifrd 
Ench^a. When the Cat? if igojtod, a aanflfir ouadriU tH add^d, atul HJ Continued 
until the fumate ii hlkd frith ignilfd Cuk^ The ohjett of pPMaiLtiun is tti 
i, rt; ver,t the cracking of the melted vetoul by being too saaddenly hvaUd. 
Before the ittver u i‘hurged, the pol k healed to a bright ted : it U then cure- 1 
fully examined to meertaau if it hos sueccssfully Wltlistuod the action su the 
furaiace, nr cracked during the operation*- ihv silver islhcu uliiced in tbe pot t 
iccotupanied hy a small quantity of cnar^lj grained charcoal powdw, whidi 
hv ouiti n ff tk ittner surface id the pot, jare-vEnts the tilvtr from, adhering to it- 
When the stiver to ailained the filing pnitli, the quantity uf oharcuul k* 
iocrvased, tildd about half All inch thick the surfoss of llw ilU i-r, which 
prurwe* it In a great m eimire from tlic action of the atiiio^iliere* and 7»reTcri^ 
tJiat dtatntrtion of the alluj which was found so gteai a dimenhy in the cdsHi.-r 
prai ses of coining- Whuu tlic silver is cOmpU-lely properly mt-lted r jt h 
ftt^-cd witli on iron slirnrr. in ^rder that tby wluilo may be of otie .-t.im3urd 
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quality. The leseel CftEdaimug tnollcn silver tl ihfn lifted from the EunuLU 
by mean* uf » powerful eniii! 4 In which are suypeTidpd hooka, ur clawa, which 
firmly clutch the rim of ihc |>0l; which brine railed a (uflfoieifet height from 
the furnace, tl swung round by the gib of the crane, that it may be brought 
h'vft the pouring machine* uf the principal portion of 
which the frllawlng engraving will convey an adequate 
idea. A is jiil asfls to which is iHUed a cradle, which 
receive the The cradle la so committed & to 
(SM and ihut r and the- screw b draws the parts together 
til! they fit. Forming a continuation of the principal 
bora rtf the cradle, is the arched rack* C. When the 
cradle is in its place, the rack ii engaged by a pinion* 
and eon thereby br elevated ID pour fhemelaJ by Dicalti 
of 4 lip, (W spoilt, made in the edge of the pot for llioi 
purpose, in to the ingot moulds, U is Ilia mcl ting poE 1 
Brody embraced by ihe cradle* preparatory to filing 
the mouldy which arc computed of cast iron* the upper edge of the mmsih 
wing alig htly enlarged, to facilitate the raceptiun uf the metal A row of 
itirse moulds are placed in a carriage, and a crowed tightly tcjgeihcr, .it the utui' 
time resting cm a plate* which can lie raked or h>u cred. as the difference of 
elie in moulds may require. Tbe carriage is nippc-ntd upon tour wheels, and 
fiiBisfl ujwn a railway* bv which meaim Liie moulds arc brought in regular iuc- 
cessioti under the mdliug pot, which by mi-uLUh of ihe arched rack C, is lowered 
tu show llie molten metal to escape freely until the mtnilds etc filied. 

The nest process to which the silver is subjected after l^liig taken from the 
mouldy i* that of llattening, railing, nr 1 Alikin utilig in the rolling El-rill. For the 
purpose of facilitating this process, the barn, nr plates of metal, are heated t& 
reducas, by which a much greater decree uf extension is uhtnitjed by the same 
Amount of power than could be Olhrrwiw accomplished. Gold bar* do hui 
require to be so seated, they being rolled out while cold with great ease, to ilje 
lliimtEt-t of a iLalf-biiTcrcign. wfthoiit the least STTTSpItrtn of cracking: this is 
easily Accounted Ihr hy the difference in the conititu e nt pAriielcs of the two 
metals™ —g old and silver, Tire Fed I nig ill id la put in motion by a powcriiil 
steam-engine, whfch* by a judicious and beautiful arnLngcmEEit « faeduLnbm, 
e.'ntUKi two rollers to revolve in opposite direction*, and then their adjacent fut- 
Jjicei will move together, between which the silver to be rolled, or flattened, IS 
introduced. ConirectE-d with tire mill there Is also a gauge, or scale, t&AHCtr- 
tain the thickness of iho plates which hare undergone extension bv means of 
the reliant. It earuialn m cwo etcrl nJert lixed fast together at im* end, the 
ntbj'F end bring a certain distance asunder* forming on opening between them 
gradually dfrninhhmg n> nothing ; the side* uf ihe ru!cn are divided, and hi 
iinin^pju determine the thickness? of a piece of plate, the rdge of the metal is 
applied to lire opening between the rollcll, end the engraved divijsofl.H shew flic 
tiistnan it will gw inio the opening b&fore fitting tight. After the completion 
of this process, it becomes necessary that the metal should be fUl into uniform 
slips* ot a convenient Width fnr cutting out I his Circular piece* nr blanlli, which 
ere to firm frir coin : this width being generally that of two crowns, two half- 
crowns, and two (hillings. This is accomplished, with accuracy and precilion, 
hy passing the ••maud between two euUrr- 
.. wheels, os exemplified in tl^c annexed illus- 
Flntioti- A and H are the circular cutters, 
tli-e- cilge* of wblcii li^ m doh? euntaci ktc- 
Tally* and overlap each Qthe r a little; they 
are itiraal veiy truly circular, and 4tV f oil 
th* whole, cunslmcEed with great <are and 
" ni rety. Thc edges ore formed of hardened 
■freh and wlnlxi revolving, if the edge of 
Wliv pLecc uf metal he presented ti> iIiloUh ft 
will be entj or dmdetL m the soma Tfiahller 
as^y a pair of sliear l € U rt narrow shelf. 

Upon which th^ plataj* lupparitd whrli jnssliad forward to he cut ; and Dfs a 
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cd-rt. «r lint- of contact or Ute rurr.'ra, lciu pr*™ mrjn^ J 

whufe will he oil oft To give tiu*s b 3]|^ of wtal ihe thichn«# 
before b«n S put into Want* they object. I* a more delicto «™gt u *“» 
drawn between dl**, hy an Shg*NEWH and ffhceeiou* modiKalltin of the great 
roller-., invented by Mr Barton, tlic prwent compiler of the mint* 

Mr, Barton Ttas, likewise,, brought into tueceuafu] upt^reEiori h new mncnine 
for drsnrinjc the metal between dies, in ft similar manner to that m whtrn wire 
dewing b ftecampliihwi, by which a greater degree uf wxanty imd unib*mily 
b obtainiMi in l| le tWfltnrs. .if the metd. It is, Iiowcvcr, n*™**. l^rs ll £ 
unsuticD cun be ccwmpUdai, 'hut the rl)(i» of itio ilip> n\ ^ ihmld be 
thinliMl, lliiit tlie> may cfller, with ca*e, the drawing, or clnn^nLilig 
for which purpose iLel 1 ote parted between mUeri, iljo cuniiriieilion of 0 
the annexed dgut* will explain. A b I hi- upper roller r B the lower, which, has 
three ftMridbf r C lathe piece of nreial pheed bet wet ft 
ihs rollon ; D la a stop. adjustable in the lEnc of the 
motion »f 111* ■% vt metal C P which is preKnred to 
the rollers when they are in such a puritan lluil disc 
i*f the flat side* of the Sower roller is apposite the 
upper, then ike piece of metal con bo pushed 
forward between th* two until prevailed by the 
Kttijj D ; tw the rolletf then rcVtitae, and ihu lhil 
aide lume* by^ ihft cylindrical parta will take the 
metal between them, and Ted] it thinner ftt ihe end. 
which is between Hit 1 top and the |inSnt of contact 
v f the Ttillt'ia, This thin ponEon uf the nlijj uf 

me Lai Ee then introduced betwoeu the dieai which nrt two steel cylinder; made 
very hold and true, Thesu die* are attached to one ejilrEtufly *-f the drawing* 
or ekngfttmg machine, which is t>nwJM with Cfldka damns, to which ore 
attached tongs similar to those used in wire-draw™^ which pm the metal 
filip with mot forec, dm wing it through the dies fli ibr endless chum performs 
ila rtrointinn, Tins mr, chine, although important in Its rctMl, «id apparently 
exercising a great power of netom, is, with blit little Si.bonr, rendered available 
for the purpose tor which it wos, intended, by the trifling mtttoldftf t-licrgy tScr- 
fi^rrd by Iwu boys, who conduct its operations. As ihe mint therfl ate tWLP I.f 
these toftchirtHV tv. meaiva of which the pieces nf ir-i-liLl are brongbE more nearly 
to tlit standard weight* which IS m object of considerable importauce. 

The nest profit So which the silver dip arc KUbjtc1rd r ke ftLCtlfUSd^ ?itid 
cllich nltv pcrfoTToed by Mr- Boison’s ct|lting-aut JttHi hr which he obtained a 
patent m IJUO. This press dilf'cm HOI masi-ridly from ihow in Et moat 
fuundtiefi. Twl-Iic «f them arc at the Hoytd Mini, arranged in a rirtle around 
a large wheel, which is turned by a item imgke. fttid hi* ft fly-wT^l fised on 
the •tune Mi% mat above the wheel, to regnbtr the mnlJan, the whole prcBcnliiig 
ji plaasing nod cam mcidious anungenipni of machincryL The mtilid piece# **t 
jdretj, or blanks, ar«, aflor bring cut cut by the Ballon prere, carried to tt<e 
idsinE-iNKin^ where each indiTidunJ piece is ndjuated tu it* stiiiidard weight. 
Hic fight pieces lire selected For rcmeltlng, and the heavy onlfe [if not culiiider- 
ft% beyond weigbtl are reduced to llieir fctandiml weight by rasping their iuo- 
faces wuh a rasp, or file. The accuracy and cfljcicncy of ^lr. Hqrtnn.* niilcrtJne 
for drawing Lhe metal between dies, baa COdddmfcly shridged the lab*™ uf thii 
Inelegant and unmechanicol pHH:*si. Thf pieces thus adjusted flrt in a state of 
great bafrdnc*B from a a tn ju caiion by die reEbng and drawing pruee*EC? T ik:• l by 
which, in fset, a greet portion oflhfir latent beat hi* been sHrawatoil uld- T lig' 
attain their EoFtncss ognitl by b^ing healed to o cJnerry prEil, in a rcverbeifttofy 
fumuLT ; afler which they are haflad in ddule sulphuric acid, Which nutlet them 
VriVtlffuJ, end of e white colour When dried cither m Wftkto HW-dufttfor 
over owery slow fire, they arc In a ft stare Fot the two gcM protcum, which are 
the milling, and the coining, *r iiampmg- 
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The operation of mOlmg in patruniwd round <ln-eiW,ofthenj,.t« l of -— 

“F*™* clipped o, fifed, which «, n C,,l c.mK »3 

*S 6i^!?U' U " e> ’ brf “ f * ,Lt Rttnsiqctkin of i.. 

™ ,Jld i «ed«jL Th,c UJJS1 „ 1 ,t.tu oi il^m^^iruicUiH-Sssfmule. lfut crtUcluuf 

T f,ic i Ttmfliw ,o he p«**wrf <o 

KTl.fA f *S? t S* Utf tffi Ey, ™> impnaunri, „po„ ,|„, iXlO 

=atncs •BfSSr? 5 t‘" r saaj 

within 2 r^ ‘ '“ ,r’ ^5*™* l lle pi™ ‘If hEss* ruir, b Stained 

S " w C |W P— Rs ri«uW 

££cSNssr^-'L£s?iar!£rrsre 

lb. ». j,..a* whjVI, mhTtht^J^' ,llr *PKJ nf 

* l»™ and other m XnW SXueX ,:u,,,l “ t,, I,r "* “ip™* 

we £! 3 £dtbg iThroughout this Aon notiro 

«-“%%^Trr7 

tb* nri of coiniijL- In n--i v i Mms, l\c nmv imw rmly p^V dint 

Impmsvmtm ksfe^d Z li ** that fie f-irihrr 

earlier ^ irninn hL ‘W**' 1 importance, which, in 
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IVt OR TAR. 


Vtmd T?rv, or metal* in which hard Of brittle substance* mo putvenred by - 
MfpnJnfl W r grreiHIlip WltEi □HOthcr instrument Cfliicd fl r MoriM tlSLE^Jly 
partake of the ibme of ark Ltm-rl?d bell* but their twin, capacity. and solidity, 
welt as the material of which they are made* Vary with the object fr*r 


which they arc mainly designed, Thus, thay may be purchased really made, , 
frijpui -Li. itLch 10 eighteen, iliche*, Internal tiLilUJOtcr, vmjlh S in weighs, from an 
ounce or two. Id several himdirdw right. Large njortars+arc um«ly hied 
upon rk block of woptf* of such a height, that lb? mortar may tie lm\ with the 
middle of Uie^iperator. When the pestle a large and foutvy* it ui MnUbna 
suspended hy a cord or chain, attached to a moveable pole placed hanmnioily 
abuve the nuntar; this pole cnnsidoimblv ecliBres the operator, owing to iin 
elasticity BtfSlltrng the raising of the pestle. r r 

lii" t!se annexed diagram W represented a plan for mn untiring the labour n( 
pounding and sifting, which has been recommended hy a person of practical 
flwperTence in lh<Bi opcrationi- fl and b are two Large martin, containing the 
maiBTifll to he reduced; e and d ate the pestles, with their rods; * md f m 
two keen suspemledai tbeir fukruiui to a airnpb frame to the ceding connected 



■lane end bUd1 to the ends of the nesllet; and by thf other end, m a 
similar planner, to descending rnds nttaeWd to- tread]?*,. wElii-Ii it? opcTJitrd 
upm ritcniitrfy by the in an m the centre stepping from mi? towjm* 
other, Jn (hit manner a force uf lira. Is applied to one end of each lever 
in uuccrahni, and would consequejitly reisea HmdM weight at me otl^f, if th? 
fUeraiB wsr? in the centre. As it is however, de'strwhlc UUjl the mm ihtmln 
net have to step Lip high in lifting his weight from onn trcadlr (o m c Esther, olid 
OS a pestle uf fifty pound* weight is * cry considerable, t ru ns end s of the h rca 
which art attached to the trtfldlfcf ME shortened, so as<* male (lie force about 
120 Ihf. Thu Iota of power, in the lint instance, it however fully tumpea**^ 
ftirp'm 1 the pestles being raised higher In the same ipttrC of lime, nr with greater 
TPlodly, and the increased momentum with which tin* (rilenutidy) stride tins 
+ vol. ru a 
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ipriflgR ij, in lhe ceOing, it returned fay (he action Of lhe biter upon tbe sub¬ 
stances in the mortars. When ekHe of the pfstlrS hoa struck, the nun steps taf 
m lhat Ircadlo which opera Lea upon 'n r oil to the atfter : lhe Jong ami uf Hw 
]erer of the former Wien dtttenndi by tl* superior weight, and oerng juitnied 
- fitjM-the extremity, it pmw fay tile pin on the rod, (which atcoM have an imti- 
fncCtan roller Ujanu it.] by the joint oprnmg, as shown in Jutted lines, sad after- 
ward* dosing, it toclM ttadf Under the pin. In it* re-ascent it then takes up 
thf rod and pestle, and allow* them to drop when It has passed beyond the 
sphere of its action, ba shown on lhe oppuaitc slda* when Ott^tercr is exhi¬ 
bited 03 being just btyund lhe point of contact, and tbe pestle :h about to return 
to the mortar with all ill itfKtamulaled force. Underneath each treadle* b e trnnn 
steel spring li hied, to prevent those shocks which the man might exporjcnce 
by tile treadles Jinking against the fltfor, after the levels hire passed the rotters 
on fcb i l pestle roill ^ and the reaetioci of iJi^spi- gprings ie attended with the further 
liilvanta^r of assisting the man on to the ptliet 1 treadle. 

Il k apparent thatby this method of pounding, a surplus of power, nimnmt- 
ing to aiwiil TO lbs, it devoted In the giriiig ala accelerated farce to the refltErft. 
if wo then take nway a small portion of thi* surplus power fur the purpose of 
lifting, It may well be spared, M lu make a scarcely |* reeptihle dUS.-nciaec in 
tlie impelling force to the pcstJaa* There are ftci'crn) obvioue modes of caudng 
to vihnile by tins apparatus, Accordingly there may be placed n large 
semicircular aaete on a floor, with cords attached in each extremity q P corner, 
which hfttig marie fait to the ends of the lever, entire it to rock, as they an? 
alternately reined nr deprested- in lhe drawing, she sieve ia shewn as moving 
u P® n a central bearing or pivot; tfalw as, however, only another mode of pro¬ 
ducing xh* dfect. The sieve ia composed of Iwo parts"; viz. l r which contains 
tbe mate rial to be sifted,, and £ the receptacle for the resulting product or 
powder. The ItiuaElcn of ibis sieve between the two mortal, far receiving 
thvir contents aStcrlLatEly, will be found convenient. It should be placed at a 
suitable distance behind or before the man m worlt^ a rod should therefore fee 
fried to tbeyud of each lever, at right angles with them, hut in an hurizuntat 
Position, wluoh it would always maintainj and a long range of sieve*, -eporate 
or cun tLccietf. may he moved by the ialist means, according to the length of 
the horizontal red- In the foregoing draw tug, many of the subordinate pirLf, 
wLicb etcry engineer kilo we how to supply, are omitted to avoid complexity. 

MORTAR, A piece of artillery, Aorter and wider than a cannon* and 
having a powdar chamber less than" iLe size of it* bore; H is used to throw 
bomba and shells Into fortified places. 

Mosaic (.old. AG*bM Muxivuk. 

MQ5 AIC WORK. An assemblage of liule pieces of gloss,. marble, prectous 
stones ike, of wmrtutaji- coluUft, cul In a determined p*t(VfIa ot design, and 
ccmenTru on a ground oE" stUCCO, in tuch a manner as to imitate painting. See 
MtEapiTiT. 

MOTHER OF PEARL, ie that beautiful nature] while enamel, which forms 
the gre&tty part of Lhe tubitenca wf tile nyslcr shell, particularly ibr pearl 
cystare It L5 found ta conskt of altai nuta layer* of coagulated albumen, and 
carbonate of lime. 


MOTHER-WATER, b the lEnerystalliuiLIc rc-^due of a compound laUne 

iolution; thus thf liquor left in a soft pan* nfter the aolt is Ukfn ullL i.i the 
xvothcr-water. 

FiQULD, A gBneTol term applied ta b great raricty of impkmenlx 
emptay+'d LEI lilt tncchonic arta. Tbuj with a shipwright* a" mould slimifies a 
lhin flexible' pifCfi of wuod* on wliich the required curess of [be limber* are 
truly cut out. A/hteWi, m tll^ maHUlaeturE of pMrr, are the rreunES in which 
tj]e she^Efl J jf paper are moulded ; see Pafch Mam uvacjuRL Biiiht 
□ rc similar to srun rwn^s iu their haliiUce and joint, bnt [be jaws are mild, 
^ntaming a hemispherical concavity, which, when dosed together, form 
&n entire sphetv^ graving a iman hole ur jel ibruugb which eKp mtltad IcolI ia 
fourevea. GAasurp 1 qrc ut" several fiitm*. for easting the strip? of lead, 

w nc Lire Enriwardi dr-awn through their ficr. CandU moiffif* ore EL^d I'v the 
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tailoW-chamlfon, for coating Llietr mould candle* jn, ‘TIilc term mould i* indeed 
of *uq\\ general application to pat tern 3 for working by , Odd to YJlrinua toola eon- 
mining hollow CATitin, either for casting lb Of predudjlg various forma by JOT- r 
CUssioii or compression. t 

MOULDINGS. Any thing that baa been Cast Ell m mould, or haa that 
appearance: in architecture, the term ii applied to the orno^umLol projection* 
frei li, a well or column* &C. 

MOWING JllACHiNE, An agricultural implement, designed to Eupcrstdo 
[be tlso of scythes by hand. Many have been made bt different time*, but the 
difficulty nf adapting them fn the ordinary UUev rhiie** of the surfoee 1 of the 
fields, has* wr believe* caused their general abandon meat; but it \s not impro¬ 
bable-iKeV wilt ulthnatcly be brought into use in. malty liilitkticns- In a model 
of dob of tbcwr machines, which il pitted before ua* a circular knife or kulf e* 
arc attached In the periphery' of A wheel, which revolves haruunUtHy between 
the running wheel* of a hghfc carriage: the axis of the mnning wheels com¬ 
municating the motion to the bofLXOEUaJ cutting whoel, through the medium uf 
bevelled gear. The height of the cutting wheel from the ground LI regulated 
by means of a. EuVrr and weight; and the machine SI forced forward by a. harse 
yoked behind it For mowing grass plots, 4 beautiful machine hm been 
invented and matured by Mr/ Budding- See Ga,isa in the Work; ft 
model of the machine ict die Muieuin of she Mechanical Arti, in Lfciceifor- 


*qujre. 

ML'CIC ACID. Tills acid haa generally been known by the name of 
toeehoiaeiict becauae St wua first obtained ff03n *ugar of milk, but ali the gum« 
appear to qfford it readily. 

MUCILAGE. A general term, denoting R uy viscid nr gtulliSOUS liquid ; 
hoi chemically tpeating, it is understood lo apply only to flP aqueous solution 
of gum, nr niuedflgimnu extract of vegetables. 

MUFFLE. A vi^sel employed in mclnUiifgfe operations. In figure it 
represents an oblong arch or vault, the hinder part of which n closed by 0 Jeml- 
drenlar plane, and the lower part, nr door, te a rcetancular plane. It is a little 
oven,, that ii placed horizontally in assay and cmunfilflng fntUCC*, in that its 
open iflde correEpoml* with the door of tpe ffre-place. Under Shis arched wm t 
amail cupels or crucible j ore placed ; and the lubstancei contained arc thus 
OTposed 10 intense heat* vttboot contact of fmd r imofce or ashes. 

KlL'LE- A machine employed ill spinning cotton and -other fihmUs mile- 
right. It was invented by Crompton, in I 771?* and waa found to product finer 
yarn than fii spun by the machine previously fit Use, tW producing fine 
threads, u ttaont analogous to that perform I'd with carded cotton, upon a eoro- 
rtiutt fiptflntflg wheel, find called rtrrlfArfty, is resorted to. \n this operntionj 
parliona of yam, several yards long, are forcibly airElehed in the dirr^kni ftf 
t li ii Lr length^ with a view lo elottguU: and reduce those port# of thtr yarn which 
have a greater diameter h and are lets twisted eIihei the Oilier part*, VO that the 
■Ire and twUt of the thread may become uniform throughout. To effect the 
pnKCSsaf stretching, the spindles are mounted upon rt curriagt*, which is moved 
backwards or forwards mrrMs the floor* receding when the threads are to hi 
stretched, and returning when they arc to be wound Up- The yam produced by 
mill spinning is more perfect than fiaiy Other, and is employed sn the fabrication 
of the finest articles. The sewing thread, spun by mules, is a camhinillnti of 
two, four, or HX tlirfad^. Tbreaos laave been poduced of such fineness, that 
a pound of cotton huibe^n cilcnlated Eo tE?ocb Id? milcr;. Kte CoTTua and 
SnSiSE SO. 

MtILLER. A tool employed for holding nr grinding subutariccs upon a 
jiLcine. Tlis glMt-^nderv thus call ibr instrument mod^for grinding their 
gHosaes, which CoruiiLi tsF a nnind piecn uf n^iW* about aix inches lutim to cn^ 
end of which is Kfflflltd tfiv gt*n Eo lw> ground, whelh^A convex In a basin 1 or 
concave in jr sphere. For grinding colour*, tin- mullef is of *ttmc r and in 
UsUnTly employed upon a fiat slab riF ilonc ; a a may be ^11 lti most psintcri" 
and Cfilourmen'a sluip^. An improvement Upon Hi is plln W&s, howevor, intro- 
d^r ed by Mr. RawLmson, for wfocli the Society of Art* awarded him ihcir 
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■ihffiT aiVfihdrii. An this machine ii raid [0 Imv-e been proved, by many ye&ti 
cxpcricuL'e* to be more effectual and expcJkiuud in grinding colour to that 
tXtTttnr fineness required by arriflLv and to be Icsb prejudicial to th* heal Eh of 
the workman, We pi hall here add a deaeriptifln of lu 

TIid machine cmuihli) of a short cylinder of black murble s ltJ| inches in 
diameter, and dj, in EhicknH^* turned vertically on in nsd* by uicdttB of a winch. 
A concave |w&ep cif marble u prodded, of {|Jc same breadth m the circular 
*tolle, and fanning ft segment of the same circle, one-third of ihf circumfereJICG 
m extent I this Bcgimmt, vhkifa may be cdmidcrcd as the rnullttp ta fitted into 
a Bolid pi™ of Wood of a similar shape, flue end of which is secured by a hinge, 
or otherwise,. Ea the frame; the other end rindp.,^ over the circular atone. Mid 
Riipparted fay it f is furth« prci^cd down an it by a Jong spring befit ovo from 
the opposite extremity of the Stmd, and regulated as to its prottH by a screw, 
^bose end turnon ajgeinjt the concave nuiUcr’ A i light frame of iron iu front, 
may cable nn a hinge, supports a scraper., formed OUl of a piece of watcV 
spring, which Lakes off the odour, and ii EUnied hack out of the way when no! 
in iik. 

MURIATIC ACID, Sco Acid, Miiiatic 

MUSK. A strong jHTFfu me, obtained from an animal of that name. 

MUSKET. 'The j in—arm of the common soldier. 

MU3KF-T00N. A short thick kind of musket ; also called a blnuderbusix 

MUSLIN. A fine sort af caltan cloth, firal imported from Indus, hut now 
for the iiiiKt purt manufactured in tins country. 

MUST, The unfermenred juice of the grape* 

MYRRH. A gummy, resinous, concrete jute?, which issues by incisian, and 
yulrtCtj rriL's apoti inneoLtfily, from the trunk and large brunch ea of a tree, graving 
in Arabia, and Egypt, Especially in Abyssinia. It consists nf one-third mm f 
and iwMhirds gum. 


N- 


•N’AILS are amah spiher, ar pegs af metal* usually of iron, < Mctuhcly used 
iu building, and gene roily in the ecu fltmc live nrEi. From the immeue quon- 
tihci of iiaiLl made in ihia country* the manufacture may be dr Lined oue of 
firat-ratc importance^ for, in the neighbourhood uf BirminohiiDi aJap^ T upwards 
of G%0(Wp(!nsirtl^ Bea, women, md children, are occupied In tlieir production j 
and many of the iron-works in the ?umc district furnish from 100 Ju tons 
^ spot-rods," of the various sizea and qualities required iu the making 
of the naih [see Iilon]. The workmen who forge I he niiiU ;ne called l£ Uaiion / k 
■.- rutin, h>ys, and grill, arc likewise clhmlaycd in the aame kind of werk^ and 
it I* Very' Common to r.efi a whole family working together. Each mdnrhhjal 
usually confines himself, or herself, to a ccrlaiu peculiar class nf uw3l t who, conse¬ 
quently, acquires a great flegrcc of C 1 E jierifi r&s and celrriLy Lu their production, 
nut 1 1 ■ I'■■: equalled by those naimra who have been habituated 10 forge u|her kindfi. 

Under the oriole Fonuft We have given a drawing and a description of n 
naUor's forge of the most improved descriptions we have* therefore, only to 
ku^ce the other tools employed in the art. These arc, a imoll ^Eed am |], which 
L* iliscrteii iu a maRsivo btsfcA of cast- iron [ and (hi* latter is usually imbedded 
in black, so that the steel anvil mdy is iacu- The hamtnrrs used arc, of enurie r 
propEirEiDnfid in weight to the iize of tht nail, uud the gbtipcs vapv coosLIerahlv^ 
iiccordiug Jo tlie ideas of the workmen ; but they ai& uitErdly the tViutrunui of 
' >nes. She smaller ends of which constitute tlacir faces ■ tile planeB of which a« 
rmt parallel tyijjc bamiJig, but inclined to them. A uhjIdt keeps euusEanily Bci'cral 
r '*r ifl *u-., which be lakcB up in uucciJSaiMi as they bename tl&t^ iO a 4 no! 
m bavi: iq wait fi-r a heat. When tbr shank of the nail has been drawn oui 
s.j id required form aijC length, it h nearly cut off the rad hy Bunking if over a 
rracdctiEstl, ana if then tMerted Into the faicading tool, from which Ebc ro%i Is then 
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broken off ; ike null is then headed ixi tins iod, and turned out of Jl by timing 
it Ltpiidu down, and Striking knpon itn: U&viL ^iwh if the cckflly WLtli l which 
thes# nperatiuni are-psrfnrcntd + that tbi ^re arc juntwncea td lUulpTi i muting as * 
many m 3000 imils, of Litre* inched in lonrth* in a day. and continuing tn wnrk ^ 
AX this ml* for nmnv days in sucecsmn. Every siiell niH requires, at the Ksn-t* 
twenty-live blow* of the hammer to form it, beside* two as three btut* «l toe 
bviliJoV-K i nevertheless, the work proceeds at the rat* oJ tbmi er four per 
minute! » 

In GuntcEdporur pnhlkrafcidUi {the Lvndan and Itrkak ^fiopmSil) W&ucwepTi? 

It is Hated, that thefitgid wrought-Iran uaill we have b^en speaking of have been 
Hiparsfided by the introduction of these male by pretttirs and peremwi'fflJ in 
inacW* Bit this staUnniit is extremely incorrect, 4* event pem BMuninted 
with this dpparhnenL of art mil knows, Tlie fftflt Pp Wc beitevc, that Ml* forged 
hail manufacture hoa EOtiildera-hly mrremtd-, notwithstanding there IS 9 very great 
demand for ihs cut or pressed naili, which are preferred m iOBK! few depart¬ 
ments: at art, on account of their uniformity, and their square pointi i ftnd 111 
Buinfi- Others hy icasun of their greater elieapnesi tluin forged nails. It should 
be understood shot there are three leading distinction! of btm Ittils, at respects 
the state of the metal from which they ore prepared] flimsy- — 

L Wfi^kt* « fvtyed iron nails, being worked out entirely by the hammer 

frcim CT baja. . * 

a. CuI F nr prrmd fron nails, which are stamped, or pressed, out of strips Of 

^ 3, iron nmlt f in which the metal il melted^ and cast m farms of tho 

precis shape of the nails made, _ _ 

Forpcd nail* are made of three distinct qufllttlH of iron, that matt W less 
wfinj, £j f tough, according to the purposes for wltieh they arc designed* Tim 
verj' heat oLtnlilvis employed for hw?e-sha iialltk to adroit of their bring rhawft 
nut vitv liru- ? and prevent their breaking in the huuf- Wheelwright £ u-tiH 
which are forcibly uailed against the iron tire, and the dlfllUJ, oJsl. requite tbv 
metal to he very tough. In liktf manner, hunti* mails squire good iron. I hat 
tljv points may clench roundly■ and itlsvir broad not be brekv-n oil. llic 

finer or snudlcr kinds of nails, being much drawn under the hummer, must bI=«> 
he of good iron; arid, indeed, all such where great stability is of essential 
importunes- It prtibubly, be good policy in the cOMWUT Id Wf» -U 

nnlli made fit at least the second best, ur medium quality Ol iron ; but IhtJ peat 
competition by the manufacturer* to render them os cheap oa possible leaJa Vi 
ilua omployiiMmt of a veiy inferiot quiility of nail rods for inatmg the majo¬ 
rity of nulls, of which Immense quantities are aiw*yi in demand tor ibe hunae 
trade, ai well os for exportotlau to all pnrit of the worJd. 

Of the wrought, Of forged Iron nails, thrf»' are about 300 snrto, tliv h'lpi'S of 
which are kno^n to the trade by certnili ipodfliB nainfiH, whidi, for the most 
pirt, Oipre^ the uses to which they are applied; u hurdle, pad, ifc**, Mapper, 
uim*, ; but there tre others whoso applicatldlLft cue to gfllnpl that they arc 
diptinguialied by oattain technical nameat apr^Tg of their form; thus — 
ctiup likmupid, Art, explain tllC form ef their hciids, Mldffji. sharp, or, 
ic their mnnt*. The thickness of any spvdfcd fbnn ia BVreued by I hi terms 
rtfir*, The length of sdeuc kinds of nolll [* nirec'jly i-\pi C ased 

Lhotr bn cal measure; but thrir langlb U more lUIUlll J comprehended by llic^ 
number of poumb -w cuneea a thousand of them weigh. 1 hm the -- isj ‘ 
d^nominotino H 7 lb, rose* 11 implies a ruse-headed nail with a duiip pintf 
weighing oboui 7 lbs. to the thousand, and tnm-mrEng ubotit I ( inch in li-uRtb. 
Now rose nails ar* Pkade frnm Ej to 10 Um. p« thoUSJknd ; ill all, nbniiJt thirty 
different sixes ; and taking the various aizea of otljer nafli (which ntc not stt 
numerous), WO may compute the avaregr number or ti*£* vt fjich iurl ut In, » 
which muiliislied by 300, the numlier of sorts Mure □ Mtlioned, niiikcs 30of* 
diaUrwtirc nairas to noik idl uf which arc iunncdiately uhd precisely umkret0.4 
hy Inwsons engaged m the trade. Thr Eeiins ^mpl n-cd by rulaikn, uf full \yv rUiy\ 
ail penny, Icn^nny, flw^ arc very umli lined aa kind, asw.ll Ujbe 

p^iie ttese Varying With the locality whereiu they are vM, To enter mia 
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a detailed description of nil the mrifitis vfc hiiv& named would be tedious and 
uninteresting Id chc gincnility of reml^n; but impressed with ihe uni venal 
utility of mare information ihau we Lave already glvc-n h we shall proceed lo 
a very condensed and systematic view of Elicit peculiarities and Uses. 

H Laving been cxntnLnud bow the various tixe$ ami thklfTVtttea OJO distill" 
gulshedp El will qrrfy be ntcetaary to show the principal distinguishing form*, 
without regard to actual dimension*. For CAfl vunlflicc, therefore,, the -it -' 1 renal 
kind* delineated In K tin following engraving are of one elet; 

and the WOTtU printed above end under each, arc their proper iuuqel 
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The first described kind, rta^iAa^, are very eaten si vcly d and nlmoit univer¬ 
sally, used fnr coopering fencing, and a ETeat variety of coarve purpose!, in 
which haid wood* such Ba oak and beeeh ? urn used. There ia, however, ■ 
lburner sort, called yPnc-raie, of which prodigious uuiuitities are sent tn Canada 
and oilier parts, Which afe Used in pine wjlT Ollier soft Wtiflil, their broad 
spreading heads being calculated to hold the work down. The roso, with flat 
or chisel points. are employed * in preference to the sharp, where the woch! is in 
danger of hiring split by the driving in nf the sharp pointa, which act pa 
Wedgee/whiic those with fiat points being driven wiili their edges across the 
gratt^ prevent the Pplltitli^ ell'irt, aiid lldd fjw-tcr- Forlku reasons spikes arc 
uniformly made with flat points, tram = to 12 inchc* in length, ttnlci-s ordered 
to the eontfaiy, for the Brazil market, or other ports of the Wurtd r where they 
mar be required for ninth harder woods than any of onr own country. 

Of the third sort, dxtp, there ere 1 3:ree distinct EhSckntStes,—- fttLe T bastard, 
and rtwrng; .-md of each numermu sires. Th«e nails are those cum manly naed 
hr the London and Other 1 bouss-carpentcri;, in deal and similar wouds: their 
head* am made projecting downward*, mi that when lh*y are driven home 
flush, their heads itick mto she wood and clasp it together, thus checking, to a 
certain client, ont diracutimi in lbs Wood In split open; their heads are, in 
smooth wnrV driven below the fLtrftwe r W 0* after wards to admit a plane 
them. 

Of the fourth iWTt* dWl, there are, duo, three iSljekncsBca of ihe form of that 
shown ; namely, fine* bastard, and Strong P besides imtnimds sires. They are 
iiPf;ch i Lscdi for nailing iron work* and various substances to wired' they have a 
fl.Lt circular he ml, round »h Aliks, and sharp points. 

There h r however, another kind of clout, extensively used by wheelwright* 
and siuleIii. y ailed the form of which is delineated in the it Jib 

Tllikstralion r which shows ibal they hare egunEcr-sanks under their beads, and 
Chisel points : they on usually made of tough to hear the battering thrV 

recaivr in nailing dedfi the Molit linen work fur which they ore designed" they 
sre made from 1 inch up to -1 indie* in length, and of any maubrd EliickntiW* 
las sixtli i?gure yf tlj i* fnregohkg ulsHi 1 1 Cjifs-, is d aniiimLed fvHi^og , in crfitra- 
duknctiim to irroey, nf the dificmDca lieing merely in tbetT pmpar- 

™ n “ Ituckncss s fchc-sa are Ji.adc/rom IJ to 5 tlM li^ s-lnng, mid Eire used for simik^r 
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purpwMa the 1aM mentioned^ &-i well hi other*, wbera ihe heads [which am 
vary solid* ajid diglitly countersunk,) are not required to lit] flush with lbs 
work j lluir shanks ifU mil ml dltwn, and their point! speared, which adapts * 
them for piercing and clenchiitjg well. 

The seventh nail Ls filled probably from having been first used " 

in Ke»i of thmpecuEmf form; has a broad, iMnnhh"rotediwCr ft dean-drawn, 
tint shaftk, a good sueoepouLl, well adapted far nail!tig oil d dchehing the oaken 
bani of hurdles together. tlsrre are several kinds uf hurdle-El ail* differing from 
these, but in pAuts so immaterial os not to require notice in this article, firi/e 1 - 
ntfi£r P which are nearly jillivd to them, ire ahuilur ill form, hi it dm Usually made 
stouter ■ they are rn Aik of various length*. 

The right! i rof I he furtgriilg figures* rtu^rLfiett, is a cl a** u*£d for ship and 
boat buLPdjngi of whirl] there are several varieties, and numerous sizes- For 
the former ptupMe they are much employed in Halting- on the worod stiemihing^ 
which iu soil and liable to spbl, uolna bored ■ and as the njuli have no pointj, 
the cutis being' left square, they punch rout tlieir owu holes, driving a por¬ 
tion of the wood before them, hold very fast* and render baring minet'raary. 

For the tatter reasons dench-nails aro now extensively used in iho making 
of purkilig-clisri aaid butte,. it bring iuumL by experience that thLs form LuIiSh 
mhcb firmer when driven in the direetbn «f the gtwin of the wood? than 
tapered or painted nails. The !crm cfmteh is, bawevar r derived from the made 
of employing item 111 boat- building, ill width they an. 1 clenched, either by hal¬ 
tering down the extremity with the hammer, or, preferably, by placing rover tin? 
iixtrL-mity a li ttle diamond-shaped plate of metal, as shown in me drawings and 
bulk'd 4i rwfj and riveting the cud of thro clench-and dawn upon it, which 
draws the plank*, Ae, of ihe boat very firmly mud durably togriLcr. We arc 
Surprised dial this simple, cheap, and admirable mode of fastening, should be 
almost wholly cron fi ned tu bott(-buifdbg, 

H$. l J represent* the h ane-shot nods in general use; [formerly I be beads were 
made square, which arc tirow nearly disused, the preference la the tuuntrreiimk 
being chiefly given an account rof their lying flush in iElc groove made for them, 
and more seeurelj attaching the shoe tro the hronf, 

Ilff. 11) represents one- m a large class of very useful nails, called h+rnii ; they 
ore made of various thicknesses according tu the strength of the work, and 
V-urvmg In length from J to U inches, 

do not have rfise-heuda, as I hey would Iluvc greater hates in the 
surface; but cither a neat, square, flat head, that brdi in flush witli ih« surface, 

I-PT a cl nip or diamond head, as shown m Fiy, S, Scuppers*mU have extremely 
broad heads fur fastening down thread linings. Sthf.titrtixfj-naih, rof thu ordinary 
kind, arc stout, tin, pointed nails, with clasp heads. There arc ulsa peculiarly 
formed nails Air cliu rudder*, the rib*, and vnriulLi &lW purls of ships. Jbe 
aails usr rt in feaTgfr=buthlmg arc chirfly v«y bread and flat an the sharoka, with 
chisel points. Py-wnd-imih ore ESLUmEively used in Essex + ButFolk, and Norfolk ; 
their frotm will be undrrslDud by reference to Lhc roic^or^ which liiey resemble 
In farm, but lire made slider, alhrl with be tier and more mdid heads; they arc 
exorUent far con nr, strong work, Sticb a* flt'ld-feriiiug, m oakn 

? tfrf'i are also a very numerous and useful class of nails ■ ihey ftre techni¬ 
cally divided into rnsc-tacka, Flemish-Lacks, and drouE-tacks f the Flemish-tacks, 
hIiwi-Mrr, chiefly obtain ; and lhc bends of Lhcse are H Flemishei^ 1+ that Is r not 
raised so much os a rr»e-head a nor « flftt as a clutU-bviid. Tile ilaea of ibcs^ ■ 
are frmn an trig hi h Eo I hrec- quarters of an inch In length; or, as tlioy are 
dfEUmblllted, from 1 0 I_ tro 10 or. per tliousaud. The chief plotW of manufac- 
tuTU far thcsy T and other very umall Itind*, is Urnin^grovo, m Werccatcrihire, 
.where- il is acemmon fi'ftl of the work-people to tVitgu a thronraJul (12C0J tacks. 

H> small as iro caiily FlU eIie barre] if ui ordinary goofe-quilh tl.e weight of the * 
tic?ks bfiing about 30 grftins. ' ,< 

Wc cnuld ntimd our descripliem ta UUmrrroUa other dchroraiikatiuna &f 
frorged wioi ipbt- iron nails; blit as these, far the mast part, difler in merely 
urjcasdliltaJ paints from ihroik 1 wc have explained, vre shalkTl^Kt proceed to the 
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Ctu^irWi il-tzj^- Thei-j, from ihcir gn. ;st 1jtlc iJ-cjitE? . art: iipgbcablo to 
comparatively few puqioica, aucla e-i garden-wills, the bulling of planter cts, 
' coaraB shoes and boul% <v c . j and they an; desirable far thEB? paraBM merely 
on account of their great cheapness. It should, however. be observed,. liiat 
m cwl-jron nails are made of three cLsstiisuL qualities, two flf which arc produced 
by annealing prepme* subsequent to that of okitun|. In the stall.- the nails 
come from lie moulds, they are go extremely bristle as to be only applicable t o 
shoes, and fine only of the Very jimall! short kinds, culled spap-ow - bills. The 
cast nails fur Ibr u,*t- of plasterer*, jle well as those fur garden-wads, and those 
of similar fixe!, nndw a process of annealing to prevent their Hying into 
piece* on being driven by a hammer, lltfr best gorE of CsaL-itnn nail a arc called 
** malleable aufi-iraiV t'rora their actually being rendered partially bo by .a long 
continned ptOCWi of annealing ; but the metal used for this pnrpc^e ij very 
pure, bavin i; been deprived cd the greater part of iLa carbon. It is, however, 
only u few aorta of small nail* of thii kind, >uch n r - tccks, that bare stood she 
test of experience; the annealing pnx-raa having the effect of not merely 
destroy tog 1 h■_■ hritl’-j quality r bm • f rendering the miiid nearly se soft as 
copper, and, comeqtn'nUy, nut sufficiently stiff tor the purpose! dieiipd. All 
attempts fa combine rn coat hors nails the properties of adequate stiffness free 
frfltrt IwtttlenfcgR, having failed, the manufacture of euC nr preyed iron nail# by 
machinery, from sheets of wrought iron, Las been resorted to, and if baa been 
ate i,' riilcd V 1th cenfihlrrfthlc iocc-esa 

Cut or prewsed iron nailt.— Sheets uf rolled iron, of ihc fbictneaa of the 
intended rmih, are cut in in irfripi or riband*, that are in width equal to the 
length of the intended nark; being then held horizontally. with a flat itda 
upwards, the ends arc pushed in a slide agnltkat a regulated slop, under a cutler, 
fixed ED a powerful lever, or, ft! i* generally the Case, to the lower extremity ol 
a fiy-prt^-s. which euta, off a portion conEtamring n brad, or nail. In making 
hrada or sprigs, which have no beads, etui are merely wedge-formed pins, the 
strip of iron is turned upside down, alternately, at every cut, which, keeps the 
inclination of the angle of the cut uniform throughout the length of the strip 
of fren ■without any waste- In making bruda with lial f-heaili, or bills, the strip 
of iron is kept with the same side upwards, ami the portion of the Cutter is 
alternately reversed by making a half turn backwards and forward! J ihlie are 
formed two Itilii'd-lirat/M out uf one pttrnikdogTiim. To make this matter under¬ 
stood, we add the atinesod Ulus- 

trail on a represents a strip of 
mbcet-nnrL, whkh Es piward between 
two puidea 5 & against the stop r ; 
the Eme 44 tnorks the direction of 
the^^c of the aitlter* which may 
be supposed to have detrended 
end cut off a portion e* k forming a 
brad: it will now he seen that If 
thf strip » be turned u^M* d. nvn, and pushed against the Stop c, the next por¬ 
tion J wdt tok* the plnce and position of e p ftnd P cOuseCilienUy, be cut oil'by the 
next descent of the cullr-r drf; etid thui, by r^jiuatejly turning tie ftrip dVCT 
flird hack •• _ JK and pushing ft forward every time with one hand, while the 
Other oceupimi iu working [be lever of a flv'prtWj the brads are formed wjlh 
fc (Teat rapidity. It will be s,m. AlkcwiKi m reference to tliu*o lines marked $ 
in the figure, tliat they repreaefH two btaA* r with half-headi, or kills, which, 
being placed in IElbL manner, head to point, it is obvious that, hy turning ib& 
cutler balf-way mm id aJlctnaldy, they will be cut both alike, out of one poml- 
lelogram, ai represented- Except for making the larger kind of out nnita, tile 
» atrenglh h if boys and women IS fully competent, who arc* COS.leqciently, 
employed JJi mmt manufacton el, each uf thorn working a dktillgt pn ; otul 
^ Lcaid] ci? nailfi are tlms nuido by each worker with nearly tllfl rapldily lidd regu¬ 
larity of the ticking af a watch. Ingenuity has, however, devised more 

eipoditlDUl modea oP Working, of which the machine we dinU iU'M i3 1 = rcribe is 
a respectable ap«iaM-ci. It jj a rwiit iuvvntieu of Ledisun and 
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exhibit two (out of four} of ibt stand ante In the fiamc, the orhi-r two being 
behind them. Kid COPIKCted, In a n mil or way, by htiijzulltol bora, em lluit 
at This frame is iixeih and forma ihr lUppgTttf a swinglng-fram e c*% ainl a 
inrimnUJ shell tf d r which revoKe* III hearings at f r / /i* *crantro on like* 
shaft I, regulated by n (crei t and ncdlig OU a ftlXge p, attached ty the 
swinging-frame r ? which latter vibrates upon AJIilS- or ttunnioni A A ,- i ts a 
neirfug rod attached tw the trank un the axis J a and to the axia of n stout pair 
F(M" II- A A * 


Elf Eimungiiiinir In whose enrolled speriflealkn of their patent we aland indebted 
for ibe fohovfing it Jomutiwi- 

M bests. Ledaam anil Jones have given., in their rp - eifiL^iinn, n senes nf 
draw rtogi„ representing tWs> dillcrtttt forms of their machini'p together with 
MTcroJ variation* hi the detail; but it hai been our hLuiIy w «nvpnt elk that 
U essential in die following e3-i= ration of their appurritiJE, which, we trust, will 
be comprehended by ibis explanation ; — a a in the following engraving,, 























NAIL^, 



116 

ofleiVts t k; lids axis moves vertkftUjIn Agrwms, *s showu by dotted linSti U\ 
the central cheeks of the swinging-fralirio : the leaves fri art* connects■! by 
■ hhige* En llit! buxr-K J J, which are nippomed by ibc rocking standards m ?u ; these 
bos cs l i ■ ncaill tb c month/ ratte rtf h w! i lcIi Up 1 k« pt in r! lcit p] aft 3 by -i rre w 3 

(nut shown) i ontbc Inefilied faeea of thi•'■ gauge, the rods, or strip:-., of which 
lili nails or briuLs ore L'-TriiL-d, Test - rt are fixed cutters in the end ch^k* of 
n twinging-faiine' and retained Lti their pluecu by sdrtiM ** ; f a frame attached 
to the Itjsed frrunCj and Carrying the crlHi-haj r, shown on a [arj-Er soile by the 
annexed Jng, 2 ; to h one vf the gllidc rod.-b hulked uji the mwa-bor i'j and 
screwed Up Id ft beam above; 
j n perforated weight sliding 
upon u\ having it-^ lower ctlrl 
hollowed to rcEcive the Ulld* 
of the bar, nr »tripy, i*f which 
the bradaaFE madi.v This bar 
slides down after every cut 
against the edge of Iho fixed 
cotter *\ anil r-esta dpon the 
surface of tlie gauge which 
determined the breadth of tbo 
nath then the leaf k forces 
forward the bos L containing 
the cutler w, which cut* olf the 
ifOEh In a right lime with the 
plane of the u rider surface 
uf the opposite cutter r + *, 

S . I, li :i bund-wheal for eommimiffittUg motion from the primn mover, with 
mm pulley at its side for throwing tliir machine out of action, 
f Dt€ action i tf tAe ^pncArnr ij oi /oiSaui;—By iht revolution of like axis the 
BCcenirle kjpon ft forces the 1 swinging-frame c into an itirimed pewit I on; ibo 
crank on the «cis as the name time acting upon the rod i, draws the Eg aval & .4 
into a horizontal pa a it] on, and th-n-by forces tho movable cutters jj n forward 
Jigniii' t the fixed cutters r f, dividing Dhlinudy tlkr Strips uf iron placed between 
them j u their nrogrES*, the same as if cut by shears; tfltf bmda thus formed fitb 
dnwn the inclined surface Uf liio gauge* and are received in a bon beneath* 
The oppoiiiSe vibration of the swinging-frame makes a second cut, and thus an 
t to tli lines of Hid nmdiine i though rejir^i-uleil uni', on ono side I n series of 
roii.-, or tiripn lh iron, are placed in o line r nil of whidi nrc cut twice at : -vivry 
rcvriluliunj ibus, supposing eight rr.nJi or fthn number used by the 

patente?*} UX* applied to caeh pair of cutters, brftd^ arc cut at every 
revolution of the ax in : of CoUne n eahsldctnblc ]iower being necasurry lo du 
ihisp that of a Bteam-finglne, nr water-w bed. to be employed ill llLisi madiiiifi* 
in preference ta msiuml labour. Tbs ends of the ciitu-i-s ore onlv hrougliL iuto 
view in the figure ^ there: bp. 1 , however, uf greater, and may be of any required 
lengthy to cut a given number af brads at a time, m timy wuil the power of ih& 
engine, and other Circumstances. It fill iidw be seen, that, h'r trie patentees 
employing loop continnon* ('utien?, and causing them to tako on oppnftltu inclined 
position at 0 .scl| vibration of the h w i ng] Pg-fraflle, a UUmbirr of bradi are Cut at 
otire, without moving the rods, which drop down Eu the «top on the gauge ad 
* l^i-y are cuL By the former mode described, witli (he ih-preisfi, the .utter 
movo afwap in the aame pluiLC, riJid the iron is turned ruling or inclined, 
instead, la cUUiiig lbut species of hfai’h wiEJi beads, tbe paEcntces employ 
cutlers wiiJi gups left in their edges, and the cross-bar t- ha^i slita in it to revetvo 
tlsc mds y* ■ m 4 J, iiiatead Ot being fiied, receives ail nltEmatitlg ssdo motion from 
-■ the trxmv, 

f’lir ibe purpose the Urnls, the ahatiks made, oa sin-adv described, 

usually brought utkdef the upevation of it limw hammer bead, which i* lifted 
fpj^ri [u work hya spring pale, like n turner’s throw, and i* hrCUgbt dow* upon 
It py a pedal, wofkedfby a woman, litErn^ down before a Little brl i eh i :n fr^nl 
ot thsi bench ii fixerl U pair of nlamn, Wnieh are opened amd Bbut by the t^jrn- 
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Trip- the lever df ri screw on the left band of fhe operator, whfQfc with her 
ri^ht hand, ^Irx^dvely places the ihrmlu bei’iwn the jaws uf th*j clmn* p brings 
the hammer smartly down upon U r which forma tilt tend : suui eIhti, by turn- 
Staff (he screw with [iff laft lian.il> the jaws open, ami iho newly-headed (mil ^ 
dropg into * hmc underneath. The flams are provided with steel die*. impressed 
with (he shape of the Qlderiide of the head ami that of ibf pi i disk, ami so 
friLieEt of the length only, ns to leave prp|*edng above th* topi. u stride ii-ricy of 
mrtdit to form who head \ (he fbflu of the upper aurface of th t head being 
determined by h die filed in the fut of the bllinmer- 

There ere, however, bh vers! mntiii fneloti ea in width the mlCItmny is so con¬ 
structed as to cut and hcad the noils by a Bkgte operation of the some machine. 
Till* naodt 1 of mami&e airing, we believe, tikituH “i America, where such 
machinery has bevn long lines in nmtiflftd use. ISHD Mr. Ed word 

Han cut lie took out a patent for all improvement upon (he American 
W g hare perused the IpftcIflESticsa of this patent, fro m to 1 ikl I we learn that t be 
iny-ratum is u the cummunicabun of 0 foreigner residing uliroadand ihrtl it 
cotiri't* in a machine made of two horizontal fifllMP* the one movoblf 1 and 
the other Used, an il\li with a crank. a cam, i fly-wlatel, and drum. The 
bearing of the ossa are attached tu the lower or died the fitlBk i* 

connected with, and causes the H pp* T nr movable fruilfl tn traverse j:n groovra 
go idee on the lower. From m iron rod, of ati appropriate '■it*, placed hot hitv 
the mochlnr, a pi**ct die size required for 0 nod n cut cfT by two cutting rages 
brought ingeiber by (he meliiili of the upper frame, and held brtWMH two 
steals,. while the head id the nail is formed by the acricn of n kind ci hammer, 
whose face is elLaptd like a die Into the form required, and whoso Hem ii nr^ed 
upon by a kind of cono on the alii* The naif is then lo be t&pcrtd sir poinEud 
by tlhn action of two eccentric sEcrl scftflP, whose circular *urtacea are plflctd* 
at the eojnniL'ncoTJienE of the operation, sufikictuly apart to receive the thickest 

E OItifiil of the naif; end at the termination of the openttion, whrlt they are 
rougbt by lim mol toll of t he upper ironic in a position with the point ot con- 
tart, ia nearly in a line between the cctittm of motion. 

Brau urnf fitftrrr ncri/a- are Eiieonrely used for shipping, and aome Other pWT- 
pOfwMu For nailing cos the cupper 4n?oib.Log of sbipe, nails t*st at an alloy at 
tin and copper are generally used ;: but great efforts were made by a iniu ufae- 
tnrer at Bristol, some yean* iJgP, to mhadtato for Ibcln nails* of pure copper: 
these, for a time T okUoud a preference in the lUU'y judij as well as llie mri> 
diautfl" j'Drdi; Si bavin C been shown EhuE ike bo It 0 UJi of ship-, whow ahrnlhinp 
luwl been nailed with the ronglt-licadrtl metal nail?, Were txt»nidy fLiuf, 
and tl Lite. Eo the head of almOat ever}' soch nail was appended a hamade, which 
materially impeded the ruling of the ships, Mr, ‘Guppy (the manufacturer to 
whom we hare alluded) made hEi noils with a smooth u4ght head (pr^AwL'd 
by the polished surface of the hammer.) which, bringleunnteiviimk tmdenjcalb,. 
were driven down flash with tlM! aurfaee of the copper abeaihinff. The improve¬ 
ment was evident* and eipifrience ahowed that ships so sheathed sailed better 
am! Tflurned hflmo from thciT voyagEi earlif r P and with cleaner bott&ma^ Thia 
triumph, or rather au-ccEss, was of snort duraliodi- Mr- GrccnjUJiji who had Jor 
manv yean Hupptipd the governnient with copper sheathing and nails, took 
the hint atfoidird by the ^moolh-htaded s^aili, |thc ndm inihli:* cunstrartfoa of 
torhirtiwerE in other respccti the Hihjectof a patent granted to Mr# Guppy.) uridl^ 
had the rough head* of ub mdis made flat* sninolll, and blight, on (Fir nppur " 
auTface, by turning in a sample kind of laihe; and Upon wp&ated trials «f IhEije, 
Eht i y w.^re fotllkd in no respect inferior txi Mr, Gappy * patent, whilt tliey *wa 
materially cheaper, and thi-v have, in enilKf[Ucnee, maintained their groulid, to 
th-e elraDat total oXcluaEnn of the pure copper mtlli. fof tlso peenEialf fWW** 
mentioned, Fur^ eopprr mails arc. however, tstevarojy used in tlrip-huihimg, ■ 
and Ha ving hooii, on account af their greater duratfllaty than iron, when 
pipped tu the action of salt water. ITic pritlvipul kind in ase are rbit-WtncJb* 
simiiit in foTm la the iran UoIIe of that dell no ■ mutiny already os, plained and 
Fgureil. Hie manner cf making thej* uafli W rittiftil to that of |he o^iur 
^rdi, mid may he readily explained and pr&cliied hy our brief deampUum The 
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copper nail-male ft furnishes himself from the ccppcr fbf-Jmtci wtlk 
inVf nf the aiiL-s at lliff lsi!c tided nails. SklppOsc, fat instancy he baa ta make 
some rosc-<lL L nclip Iwo indies long; he trices the square capper wire of the 
ri-qtdretl thickneas of the nail p an if, fay means of his filed shears, lie outs the 
win 1 into lengths of about 2 inrlu-j iLl!Ld ^ ; the ^ being required lo 
(farm tlift bead. r Jlw£ art all out exactly of a lttigib, by ttu.- wEre bdfcig pushed 
-Ljjii! r.~ [ o atop before it h cut ; thin iboji is tixed to the falock r aclU: Ii adjustable 
lo any required distance from the edge of tka nlicum The &u ly. tooL necessary 
ta complete these pieces of wine ioto nails, rare n e Irong smith's vice, a hammer, 
ami a |i.j i r of claim, designed to held wire o-f the sizp, The jaw* of tbesc 
vEoms open by il spring, olid Me closed by compressing the wh of the vice; 
when so closed they leave fl U% between them, which is ok opted by a 
piece &f the copper wire before ± of which. pmjeel above the 

upper «Tfwe 0* like clams TTsei workman ttien, with one at tw'O blows of 
his hammer,, drives the wins firmlt lu like bottom of the gn nave mad-e betwten 
the et&ms (q? ftjgamrt; a slap placed therein); Uii i hflfi the effect nf spreading out 
the bead sulficiently to receive four more blows struck around il lo on inclined 
diwthm, which produces four fae^to, meeting a t the top, called a jnae-heftil; 
then, by turning the handle of the vice, the jawfi of the dams open, the nail is 
taken out, and another piece of wire to repeal the heading operation 

dt?n‘ flbodi It ]3 obvious, that hy the same tools, find ft different application of 
the hammer, a flat, diintond, or other formed bead* may be made. To 
Itmagthcfl the head* underneath the upper edges of Lhc cEama are slightly 
countersunk; and in ^tdet that a single pair of cbm* may do fofwdn'ent fmytA* 
oi' one sized wire, the groove t» made the depth of the longest; and for any 
Hail of a shakier length, a piece of wire h dropped ita the groove, as a atop, of 
such a 3-ugth t\9 r with the intended nail, to fill the gfOQ’ve m tire ly. Should the 
nsOn thus made be required with ilul point- they are flattened by ft few blown 
upon an anvil, in the edd State. Copper in the cold state b worked under the 
bummer with about the sacna facility as Iran at a cherry-red heal. 

N A PHI' IE V r or Roc a On., is a yellow or brownish bltumiuoua Huid, of strong 
pen ntm ting inlour, greasy to the touch, and Mk light ft* to U&ftL an alcalinE, Ry 
cipnisure to the (51 1 it thicken* into the mbstance called petrdEeum. Iliere are 
Copious springs of naphtha at Baku, on the ahorft nf the Caspian Seft- There 
artr atso at Fitchffml p in iilirnpabire, extensive beds of sandsionc, Mturated with 
this thud, vrlkich is separated imm the MtutLe by disliliatiou , and is sold uli der 
the name of Briton a British oiL The Rnugiani fmd Persians yie naphtha inter- 
tiij]i\. i-M a cordial. Nn[i|ii,ha burns with a bnlliant whit^ Eame, and Is tin refitff 
much used to lamps, belli at home and abmaiL 

NAPIER^ BONES* or Nsmi'* Rous, are certain iustrumer.ti invcitlcd by 
LcrdfcNi'iapifF, for perform illg auiftc of the fundacnentnl rules uf nritlLmetic T by 
uu easy mecisanii id prt>cett. They* may he tuado of hone, ivory, Isom* woo<t 
hutBluard, or^any other i^nven leki t niar^rrsh There bj& hve oftheffi y and the 
Lice of each Eh divided mtn nine equal parts, each bcikig subdivided hy a 
drnpid line into two triouglej. In these cempiuimcula or squares (be uujn- 
bep ot" the Dilllti plication tftfaln are itLjierU'd, the Ulltb OT right “hand figures 
being placed in the right-hand triangle, and the ten a In tlie Jfft, 

KAPLES V£LLOW t M prepaid hy caEciniug load with fttltSuaony and 
JkvLisIi, tn a reverberatory furoacn. See RxisTrso.' 

* N.\TttON. Ihe nwbvQcarbonate uf sodiL It is found in vast abundance 
in the Inkes near Alexandria^ m higypt- 

NAUTICAL INDICATOR, l-\ir finding ibc lulitudc, Inngitude d andvorui- 
Lbo, rnwiiled by James Hunter, memher of the Olosg^w FhiluSflphjcnl Seckvty« 
Ihe indicator ctiiisLsts of a stand, SflfpOTtilig ft circular plate of |hoLuhcil broa*, 
iuchtt lik diameier, representing the horizeu, and marti-«l and num- 
^red aecnidiiigly wiiiTilie proper divialDii*. This bunion la iurui'Uintcd by a 
Y'lmrirebkr pUtc p as a mondiftn, set at tight angles tn the plane of the horiron- 
tal platf^ pir>p€i3y divided, and furnhhetl with on index attached lo a nwam^s 
imticfllmg mtchi^cH, 'ftyia meridian pl&lG is cut out nt the cvkktre to allow mum 
k*ir a ph iU. or hinge, for other parts nf the indlofttur. On une side of tid* mer.ilqyi 
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are plared twu quadrants, and on the other side me* simiiarly divided ili the 
meridian, and furnish i>d with a litmlar index and nonius- These quadrants Hit: 
mumble uti a fhot or hinge, Hang pcipcndaeiilariv from the centre of the 
horizontal plate, or l^gw^ng to this erf me; they are singly mm T ahki oil llio 
pi rat,, but capable of beiJitf attached at any relative! distance, and retained in 
E|mi situation hv a screw, binding together tails attached fi>T that purpose. lu 
the cast anil west paints of the liuriifltlEal plate is attached a horary cird* T 
■divided into bn^rs* &t. This horary circle represents I tie daily (lhlcJi of tbe sun,,, 
and it may be Furnished with a nonius, ai oibar parts are. This cirek h mi 
attached to the horizontal plate, that it can bo moved fUflllel to it In mit tho 
snn P i declination; this ts efl^fted by the cirri* being attached to two hmgerU 
plain, which, by grooves, elide Of! the projections front fo* harirontol plate by 
of screws paving through and Working in those projection!, and OKXpam 
the tar cent platen, and wit li tllBlJl the borary circle, to thi degree of the Aims 
driiliniirion. Tbia drgr^t 1=1 indicated on a Wlk of tangent diraioni on tllo 
tangent plattfl; and as such tungen H are of various lengths, rm expanding **r- 
m>r Ls to adjust the ill Iu expansion is dice ted by friction wbools, and 

tpringi working against a proper curve. 

NAVE. Tho central boss, nr fm& t os it id in same plates called, df n wheel* 
through which the mdctrcc posies, and which receive* the tnda of the apohra 
in deep martices mode therein, Although the naves made of wood ore usually 
of groat solidity, these parts are so subject to strains and concussions n* ml to bo 
■o durnblo it* &e mass of material might lead one to ■UppOfca. In cannequmce 
pf thU defect, a patent wus |qk*n out some years a£U for making this part of 
cast iron* which his been extensively, and, we doubt not, oilviiUtageously 


adapted* 

NEEDLES. Well known little instrument#, usually made of steel, pain Led 
at one end, Mid perforated at Lhc other, to receive a thread, for fie wing with, 
&e£m The processes of manufacturing needle* have been much varied, but the 
follow tug accPtmt combines the m«t recent improvement*. 

Steel wire of the Stic required, after having been annealed, is cut from the 
coil* into length! of four or five inches; tb«s are gathered up into cylindrical 
bundles of three or four tnehea in diameter,, over the ends of which are passed 
two stout iron rings,. j»nal more wires in their curved, state Arc forced amongst 
those in the bundle, until the rings arc tightly packed- This bundle is laid upon 
an iron stab, ami over it n bur of iron about two feel long is placed, tnUiiVcrsely 
between the two iron ring!; the workman then takes hold of each end of lliu 
Erun bar, and, prosing it against the bundle of wires, he roils the latter back¬ 
wards and forwards over the iron giah until every steal wins in the bundle becomes 

C fectiy straightened. Tbc=e wim Att next pointed upon a grimlstotiD miming 
, In this operation, foa Workman, String nfltrids before the slime an * lifock 
shaped like a saddle* takas Up 2D or 30 wires, laid aide hr side arc dm a amid! 
wooden ruler, covered with toft leather, another similar rider being Idd over the 
needk-s to confine them, The workman holds the mlirs hi hti liandi, and thus 
presenting the wim lo the grinditoEi*, points them with ^real dexterity* eacli 
wire fe^'Omng whilsl in conLael with the stunt 1 , Afwr jhunting, the wires arc 
cut off the length of the required needks, Thi> next operation is flattening a 
little the end* that have to receive tliC eyes. This is effected by o workman 
taking throe or fonr pieces uf wife between his finger and thumb, ptficin^ them 
upon an anvil, and H ftrikm* one blow upon each, rxpimdi the cuds miflUlljy 1 
to receive the point of thE punch, which pltrefs the eye. Thi* tilt aanie person 
does, before he lays them duwu T with a (mall instrument, fixed oit the HUM 
block u that to which the handle b fixed. Tho end of the needle is placed 
in a small notch in the bed of ihu itislrucnenl, and b put exactly heneath 
tho punch, alld a adigbt stroke of the hammer punobrs Lhc eye, and :il * 
tho aamQ ll^ia farms tbe HPmicirenlar groove near tfcw CVfi of the uroJle, 
|o bury the thread, The natch which meivn tla 1 iifcdlc u mad# in | 
pieewdf i trol h which fils into a dt>vc*taiLrd notoll in the bed of the instrument., 
w that it van he changed for a larger or smaller, corrfsponden t to llm siq* uf 
iieedL a to be pierced. The workman. Mds thu needkE in the name maimer 
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jim he tiiil for flatting- uiid placing ibf-fcn one hy one sncceiMTely in the notch In 
the thud-piece, ibem through by a single blow of his hummer jjt thi! end 

of Q slider, winch recaJL to its former [position by the reaction of ri spring. lie 
i5U¥ planes the next needle Under tha punch . and wh*ll tlu-y are alf plvreed Us 
til Id manneri h e rolls them aver by leaving kia Lliumb, eo ua to turn them oil 
half-round, and bring them upwards on the opposite aide Eu thill which .a* 
pinfeed ; this being duitr T he repeats the punching on the olVr aide wilh ft view 
lo Oniah ami clear the ey?, and to Comply tr? tint groove which there Is in alt 
needle*. They ora new rounded at tbs ere end t-•■ take n>fF the roughness 
uhlob \i i-lfc j c(eil' iti Etta instant by applying tEieni lo a grindstone. 

In making the larger land* of neuLfei, the gtiiutVM -itv MmiL-Li. mid the eye* 
pierced, by a Eiamp ond fly-Tire e 3 . A niece i>f wire of the length nf iwy 
nraJJcH. find pointed at both ends, ]■ pieced exactly in the middle,, upon a steal 
die, having iho form of the eye groove,, Jfcr. projecting &um its surface ; and 
over this die Is suspended another exactly similar, sa that, by ineiWi <■[ a Idflw 
from the s-tamp hammer, the two Bmlles between the dies me exactly impressed 
on butll nidvt with the grooves elrcedv mentioned. The piece of pointed wire 
is then in a ELmilar manner placed under a fly-press, where, by means of two 
Very (WUctUe s-fccl fjiuicliss raJliup over coiTEEpti ruling hob a In a dic r I lie I wo 
□yea are instantly pierced with ^real prttktoEL There needles are then divided, 
and ibe bead^ Corrected with a smooth tile. During these om i-iilimj-* the 
neadles have become mare 01 Usa crooked ; ihi^e np?. therefore, placed in files 
mi is iniooib trielui pI;i[■■-', and with mi iron relied LLnE.il they are ijmight, 

1 lie nsst processes arc hardening jieuI tempering. To effect these, the 
needles arc placed rtVCFll thousands together, covered with ^ahe*, in l rut-iron 
brut, £iiid heated in a close furnace to ft cherry rcd t when fhe hex is nilhcl >Uw u, 
and Lti cnnEcnti dropped into a tub of cold -vm-r ; they ore next taken out of 
the Water,, >j ml planed Upon isjj iron plate, kept nearly red hat hy menu* vt a fire 
iLudmioatb; In-re they art! oirtbliiy distributed about r -o as to heat ibcln 
cquotlVi and until they acquire the blue tinge, when they am immediately 
remumL Some manufacturers make me of oil or 1;dlu^“. and othfcr iugr-j- 
dients. initoml of vnter, which Hubatonct? aru luppo&^dby llmm to improve dm 
process Tlte needle^ inns liardened. are returned to eIk futtlocc with iht nil 
j n 'Ji ifir in. and r main there till the all indamea, w hen they UY*- wftlulrawn 
and flgfcia CtKifcd iti Cold water, ThLe second process Lempers them ; at fLrHl 
they were quite hard, and EW brittle M to breuk wilb the sfc hies £ touch; die 

Etmpcririg renders them touglu yet sufReiently hard to 1,.k* i ciwd paint. 

When diey rtk hardened iti water,, uccurding ta the former method, it ik c^u- 
■idered that the proper heat for lempcrin^ them tan only be determined by 
lung experiea&c and abservation; but tliat itie flaming of ihc oil slclcrminea the 
pR W" temp<‘:riLt’ure. Ie~ ihe needit^ be now examuied, many nf Ehuu will be 
Iblmd Lo liave become trnoktd ill tbu liardcnjug} these are discuverrd hy relling 
Ihern over as they lay in rows on a b^nrd, ^ud ?.LH.h nra selvcted and inula 

straight h? a blow m a notch in n amidl anvil for the purpu#& In same manu- 

fioctark* the- naedlei arc next painted and finished; in others w I Hire the pa in (nig 
hj..» bwn already Effected, cfi.e next procci* is that called— 

StVirrin ^—In this procesn the ItUcdles are piled in rows m\m\ tierfl deepj m& 
in ftevend parallel upon a piece of buck tain, or atouE cloth, which Is jehLll- 
Tuted with oil amj fine emery. The needle:*, after they are dopemEcd, ore 
sprinkled aver witli flaur uf ctartyuid aij, whfEl the wfmle ni.s.^r.' cutitainiug 
from 10 te 51^0^0 needier, ls lightly railed up and well bound ftt both ciidi! 
Several uf such rolh are operated upuli lugeiber hy a kind of mau^Te; a i stout 
plank being laid upon ;ha T&ibi of needles, which is loaded with heavy weight*, 
□ml maile la traverse i-ckward* ^rul forwards lor turn or three days. During 
ilzii i ir-vcrol, successive WTOppori have been compidtr.ly warn out, which 
have Ikcii ivjliiiMd Ihucw unea F with fresh charge^ if oil and emery, -and 
iy; me time* salt iuop. At the end of three dava they nre thu§ made very'bright 
cmd dean. " ' ^ 

Ip the bext opuratuiiCi cadlc-d head i ftp mid picking, the eves of all the ncedh** 
Eire placed in one direction, and .ill Lh tf pumtu In another { and &LE the urcdl^^ 
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ikiih broken eye? or pniutH, are picked. Thaw operationa art usually Petfisrawd 
bv children with a dexterity sud rapidity that can culybe acquired by pcwlwfc* 
11 il‘ nri'ijlra jifi. 1 placed aSde^iiys in it heap, on it table in front fif the gjwrfllirf- ^ 
Tbe child puts nn tliG- forefinger of ila right bund, a small eluch op. or linger- 
siiiil, and rolling from the 3:t-Tip from six to twelve needles* it tlirm duxvn ^ 
by the fiireJidger of the left band, whilst it prrtW* the Forefinger of the nght 
lined ccmly agaii^fL the ends of the needles; those which*hav* thcHTJWltitii 
Inward* the rLrlit hand, stick into the finger-stall; and the child, rem livingthe 
finFtir of the l*ft hand,, fllkw* the needle* ■licking into the cloth to be shgmij 
n£d and then push*? them tOWirdl the left aide, Those needle? which had 
Owir eyes oil (be right lintul, do net rick fotu the fih^T-sudk olni are pushed 
to the heap on the right aide previous to the repeti^il nf r»e process; t;aeii 
flmv^ment of the finger WTying five or #lx needles in it? proper heap. 

The fin tubing operation to the heat needles consist* m wbat i s termc^wM 
HjimW in all union to tit!? dark polish upon them; tilts Si effected by a revolving 
itnue. of n bluish colour* ugoilkst which the needle*, teVeml fit a tune* 
applied. After diis they ore made up Into little package? of from -a to 100 

tseb. and Iwhaftal for 8ft! 4k _ j. 

The needles which have* of kte yearn* been #0 much nlifled by the vendor? 
aa ,J war nutted not to cut the thread " r and to be « 1 gmd-ejod' and M niIvct^ 
ty&L f ' arc made the- mmt as other needles with these trifling TOWhmi 
eyea of the former being produced by dipping them into alt etheroal sotuUnn Of 
gold 5 blit the Eyes Of the loiter have not ft particle of Stiver laid oyer them, 
tile ■[Every hue Upon ihetu Iming produced by n peculiar kind OF pohnm Ine 
" drilled-cycd needles K (Jo. bawnviT, possess the merit of being h=*s to 

cut the thread i *he eyes nf [h<?fe arc made, ftl first, in the usual way t atifl ore 
afterwards finubed bv a drilling KHinCeMink, which W&**** &*** materially; 
und the rice! being lufkened td enable the drill Id cut, they randy snap or brent 

4-r.^Soms y«Ti rt go . patent w» Ufc» wt for 
mating needle (if ftis kind, by Mr. William of W 0 1 »bI] ; U*« fc 

manufi nfure of tbiL-CLL hn? everainOf b«n continued with nucccse. we ?huH ehjiC 

ilm present iilhjcet hr ibhj4 bKhe that EclStleraan b brief specificaEion verbatim, 

+ 1 The method by which I make ntedl^s, bodkins, fiih-nnqta, ktl titiug-pEtiBn 
ttc tting-neL-di^ F and snil n^dles, is by casting ibem with ^, w cdtnmnu 
fusible iralifc called pig nr cast-iron, into mouldy pr husks, mado wtlfi tine sandi ; 
an otherwise* J make stocks nr moulds, of iron or It^l, nr atiy nther conipu- 
HitSOU capable of being fnade into mould?; nn which stocks or moulds 1 MUk, 
cnemvc or itamp, impressions uf the said a rtieles. I ntn the sc I pour my 
melted Irau or steel (I prefer for my purpuae land cftsttngb and prepare my ircUL 
or -tCrt fi3 folloirtI in,ell Itin a pot, or cnidhlc* Wk small qmmtmei cbnnE Itl* 
vnWkl nf twelve pounds (ind npward? to twenty puLindij, the 
lem^ntiy to divest it of its bclCHieennua pitrUcleff, and to nuriry it fimn iU 
worthy or Eulul-urcQus otiJililicS. Vthzt* the iron hi? atLaincd ft |vrnpcT belt, I 
take charcoal-dust, mi^^d with Sort or common salt, which 1 throw IlkTO the 
put Of melted iron; and* by frequciilly atining it with an I run md, I firm g to 
Ihc surface of the iron a SenHa, whkh I frequently skiin « end tliu;« bring my 
btJli iDtn it refined stiilc ; I theft pnur it into the mould before described. I hn 
wtMn beingIhm fflrmod, arecapablu^f bemg^ftetl h 1*hajdopvd. or IctnpRffd, 
in ch, usual wav, bv which necdW bodkins, llfb-hooko, kn.ttmg-pina, 
needles, and uil-tiredlef, have, bfreUrfr-r.', been matiufacturcd : thcre^re, yu 
principal merit of my invention eb in casting them iuHead of making them m 

lll Wr. ^trEllia-lite fubrie of threads or cords, chiefly ffltd fm entrapplhg 
fish, birdi, and other onllnalx The term is likewise applied in a partlenlar 
branch Of manufacture, of a For open teature, usually applied to die 
of drrtS- like pmkEnE of ihe former description of not S"oll easy protect he 

- r ^-i, merely cqnsi.t of iroodcii ntrdln, al JlflurEiu .He*, TOWnl 

„ n<] * thrn flm. a pilfr of rrdni^pninlcl snd Bill nnJ a Vfliwl to wind 

„JJ- tl.j [Lrcada , ibe strrbglll of tilt [tfLCillirtid, of wHtli llie &'-‘l H OCWSpo«M. 


lieiiI tkfrtiie of ihu im-<lir. depending upon Ihu particular d^KriptEan L»f birds or 
fiihuJ retjubed to he UkaiL Jt is n«cjsafT p lu mnny casea, to niter Ulo natural 
* colour i-i the thread.; Ihe ccJijut uaualiy used it rur-set, which in i.htained by 
immersing the ihrcud in el LanmTS pit, and letting it (la there until sufficin'!] tiy 
y tinged, A green colour h which is lontetiinea dcainihlc^ it obtained Ly chopping 
ihoine wheat, or^ boiling it in water, and then making the ut-i in The tincture! 
A yellow colour in tiblnincd by the same prow as, using the decoction of celan¬ 
dine, which gives a pal*? straw colour. 

Mr. Alexander Eucknnan. of Faisli^ »mt Veari ago Wentfij an ingenious 
™Mh# &T wewfn^ (Uiy description of net-work without kiiula, and Ofcev&B I* 
allow tb hoEes or rcirahefl of the net-'-verk in be enlarged or dlEtitniahed at the 
plrEutqre of the operator. The annexed Liigraving will conrey CQ adequate 
idea of tMl muchilrt!. A fl C D represents a wooden stiuid, upon which an iron 



? * G ,V * « ■** WMTi in tLi. frtto. three are wj™ 

whetl " ] . 23 T^- pilfh inlu e#ch fltter; Him Fi “ ™ 

an ewtiaiiiiuou or jh* a™ of J, E wheel. numbreed * “ 

1 7 ; up.nthefn.Ji of thr ads liat tonlmtitd, dfr- 

Cukr places of Wood t K L M ore feed, „f which 
*f< “ '* a , rcpreiCbljitinn. Thfl other wheels 11 -1 fi nxe 
ilitoduetd In order tLat, when the innchiflc is pul in 
m^Jun, those numherttl 1 3J 7 may revolve £, iho 
same directl On, as it h liecoE&ikry that the porta of the 
much i n o attached to the axil of the«> should do 
Intqp Each of the circular pieces of wood four groovy 
arc eutj Wbtcfa aOow abuttlen abcdtfok to slide 
out and m, ailbfiC 4 rutiiiiioreneos of thecircular w twda 

!‘f t i;JW .‘Ti^ T * b “ d ™“ m ‘-liweliim ta-iwJ. Hi ih^ 

rri ndsainn the .>. r ,. a ,i f 5ll1|tt,cl t,J hf moved from ode d Krill if wood toMinllirr 
' mtaldi tile Ihrvadf In fotm mefe* of therjtl-wwk. In our dgnro the cbcnlt T 

























NICKEL. 


\n 


woods qjl represeiited 113 turned. half round, to show ibd grooves nod shuttles in 
tlivnir The pirns, mr bobbin#, of whir Ll one end i» considerably thie k cr than the 
otber, are provided with groovy which, when Hie bobbin 11 placed in lL* proper 
situation, admits a spring, which acta os a countirport to a bright luspvndad from 
[lie ondj nf lb# thread*; each of those? springs most bis iiidiriduMly W Ifron^ 
that their aggregate strength will prevent the weight from drawing the threads 
off the pifnUp *w\ r lit the Eomo time, sufficiently we-flk to allow the threads to 
corns easily off ^e pirn a when drawn by tbe nperainr. Into the centre wheal 
-t another pllches r baring the lanjo number of Ifti; lliii wheel, which cannot 
be represented in the tigUrr, is fised to one end of the iron rod. Q P, at ibe other 
end of which a handle N in attached ; by thri handle the ulac Line is put in 
motion. 

Having now given a general description of Mr. Buchanan# machine, we 
proceed (0 the method nf tiling it Tbe pirns or bobbin* having Itcen previously 
filled with thread, or with any other materia] of which the net-wort is to be 
competed, are placed on the shuttles- The ends of the threads are then col¬ 
lected and tied together3 after which they are put through a ring that is 
fastened on the top of the gudgMft and also through a bole T in the solr, at 
wooden Stand ; a weight is then vilipended by the thread* tbo u.-b of which if 
to parent them from ontangling. It must be observed, bonver, that before 
the machine is put in tuo-limi, the shuttles occupy the proper groove #; i^ih jj 
Dfutrated in Fi*}+ I, whero the shuttles a 6 t in the circular wood I, occupy the first 
and third grooves; those of K occupy tbe HfiCOlul arid fourth; those of L the ftrxt 
and thirdi and those of M the second and fourth- The operator thru cuinmmces 
wearing the n et-work by turning tbe handle at N ; th e? uni of the me shea of tbo 
net-work he increase* or dimmish m itfbts&ff, by ttimipg the handle a greeter or 
|#ii mini ber of lime#. The w heels are thus made to xevulve in the iron frame, tbo 
circul nr pieces of wood Nkt-WlfC mol vine ill eon sequence of the continuation of tbe 
0 !tb of four of the wheels, by means of which th e threads that proceed from the 
shuttles of each, are twining round each tuber. The twist made by this move¬ 
ment ts matte Gut by die operator, who puli a finger of hh left hand between 
each pub of Ahrc :l 1*L^, and with his right band inserts horixontally the dearer, which 
is a lhin pieev of wood, shaped Lb? a paper CUttef, between each pair of thread*, 
drawing both his hand and tbe dearer towards H r at which place It ji presented 
going any farther by a knot, lie then rtmom hl< lirtld, leaving the clearer la 
Seep the twist ttgfi^ and crosses the threads to form the Inclbci. This La 
effected by moving ullf shuttles from one circular wood to EUDOtber t which 
operation reieinbEes and effbfita Cliiedy the same object os the crossing uf the 
pins in working lace; the shuttle* of the middle circular woods are changed 
first. Those of tlie drcuEer wew4 K r CHCapDf the second nnd fotrrlb rruv^ 
art moved into the second and fourth grooves of the circular Wood L, rLftr 
thou? of L ore ahtftrd into- tbe first and third grooves of K ; this movement 
farms half a fflinh. The operator then turns the handle the Earns number nf 
times as formerly to twist the other side of the usnh chat is already half- 
formed. This being done, and tbe Iwlst made tight by the method jiul 
e*||dainr4 the threads again crossed, which ts effected by moving dm 
shuttles. Bv the £nt moving of the ihnttl£s t thu&e of the circular woods X 
weie shifted into the eorrrspcpnding grooves of L, and p’fj? 10 that by 

shifting ilirm in the pmni instance^ those which originally occupied L are 
moved into I, and thos^i that originally occupied K into Mi ibis operntiuti com * 
plrtf^ other two meshes 7 tbuj, by twining ami crowing the any 

quantity nf rict-work may he wwte, the operator drawing more thread off the 
pirns bj the former quantity h M*Crd, 

NICKEL A white mHaf, whieb p when poit:, LS both ductile and muEl^lile, 
and may be fotged into thin plates, whose colour is intermediate between 
tbnt of silT^r and tin, and i^not altered by th<- air; h h nfchrly m bard as iron. 
Its specific gravity is sad, when forged, SHie specie of nickel nres 

ore it# tlluy with arsenic nrni 0 little sulphur, nnd its oxide. The ftnt is the 
most abundant, ami the nnr from which nickel b usually eirr.tcted. It iikno™ 
111 |jineralogis|3i by lb# flermnn name of kupfmiiekcl, 01 false Cupper, frocn in 



nitrogen. 
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cukiur find appearance ; it ocror* generally mnsalve lliiiZ disseminated ; Ita 
cninur i* Oilier red, of furious shad,-*. Uy the experimtnb ilmt hare hern 
niude, nickel, ml Ha pure s±Bte p pcisErcsei .1 magnetic power* Ilia effect of the 
muTJtt Od it iff little inferior to il :ll vhich it *ErrtB on iron ; and the meial 
a»df breoiYH^ magnetic by friction with a magnet, or even by fe g t t f n g with n 
hammer. Mflgnrtie needles have bem made of it in Fnuice, and hove belli 
preterm! tn thnie of ftterf, su residing batter the actinia af dip nir. The nickel 
preserves |p inngnotic properly when alloyed with copper, though it j 3 same- 
J™ diminished; by a £>nmll puritan of arxetrta it is compleEely deatrnyed- 
Ntekfl kH luiEhle at 150“ of Wedgwood, and forms alloy with n number of 
me tala. Nickel is found in Com wait, And in some nthi L t counties of Kngfand 1 
tli German?. Sweden, France, Spain, and ^iphJ parts of Aria, The Cbinc&i 
employ Lt jn 1 nsjiktlsp white copper; end, in conjunction whli copper and aiiic, 
they Miimnfactur@ it into veriom kind* of children^ lays. NtakeE fEvp-i" a 
Certain degree o\' whitens** to iron ; it U i^cd with Advantage In, Nome of the 
Emiiin^linn] maimfocEurera, in combination with that nu^ii end, by otFicrs. 
ill ctanmnation with bra.-*", If it wer^ possible to dleconr an may method 
° f | Illc ^ , l * lcriJ ra] 'i bo hide doubt hot it would, he fottml very 

VOluahEa for instruments* canape noodle* and other article, since ii [§ 

nm F like iron, liable to ni^E. thridc of nickr] I* used for giving cnhmrs to 
enamels and lK«rcehin; in different mixture* It produce! brown, rod, and Erasy- 
green tints. 

^ f Corupumida the nitric acidt with variou s sail liable bases. 

MT11L, E Ji-c usual muntt given to 4 combination of tbs nitric &cid with 

polftih. See Acii> r Nimic. 

■ ^ * irtl F Ec nr undecompoaed gmscotii sntalanfiSL war fei dis- 

tingmsbed by Dr. Rutherford, in 1772, It is sometimes callrd azote, from iii 
mihiMy tn support animal life; but at is commonly designated nitrogen from 
Els being an ejuntid ingrodltm m nitric add. ft constitutes four-fifths af iho 
votnme of the amm^bere, and may therefore be procured bv abstrscitae the 
oxygen from atmospheric air. It max be conrenientlv prepared by bunifnc a 
pir-et- of phosphorus In a jar frill of air, inverted over w 0 |*r Thi4hnsTibohia, 
CO wtoimfc Of it* strong affEnity tar oxygen, will abaEnct It from the mixture, 
and the vc«el wffl bcerme tilled with p ivLitc- cloud, which is the pvTopbu^ 
phone Mid. In ebmit half an hour this will subside, ueni the rcpjfcl gai is 
cop jam umlad with a little uirbanfo uid iL nd vumut of pWFnnla, 

H , ' l ul w “ ]ch , b* Km&ircd by Agiuning them wiih a sobrUDn uf pure 
piil^b. A acrlntmn &f protosulphate of iron, ch.i rped with billoxide of nltnwaa 
ivaJJ septate ah? raypen from cmnrnuq aLr in a few minutes .4 ^tfok of »Ls- 
phttrui placed LEI It nU ucrmnpliyli the lama in twenty-foilr hottra. Nltmc/n 
WE? b,r obtained by eZpurin.g a mixture of frrali mnarie and nitric ueiifto 
a mofferaEr: temperature. EffL-rresL'cnce occiin, and a Inrgn quantity of nltn-rren 
imngl^s with carbonic acid, sh evolved, the latter of wbiriL miy bo removed by 
agLtatiou With time water, Kltnogw, when pure, h a eufourTe^ m devoid of 
«lher Bioell or Uute; it doty not bum, find cxtbgjaahei nil burtnup bodies 
immersed m tt; rt don na| dliuSgc the blue colour of vegctnhSes; DnaniUBa] 
tmi live m II, yet it e.xort< iio mjuriMA ]nSuEq» OIL ihc luW, or othrr part* of 
Iho nnfma l lyjt™, the pri muon af oxygen being the sole Cauie of death 
wuen dtnn-red of uir by boiling, tabes up about one and a half per cant' 
01 it Iw irp^rfic gravity u fZ2 - ;i ml trmneforc lUfl eubEc inches, ^ mean 
FfcmperaUlM ond pr^Uxe ; wjD weigh 3CU& grains. In the cirmbinqtion of 
LiEJugen with uaygen m toe atnio-fpbere + It a ll elts merely to modcrotA or dilute 
the oivg^Ti, m as in render LEa IwtiMJ leaf energetic, Conriderablo doubts have 
1 . 3ta s ™pk nature, in consequence of exBorinifnts made with th? 

j ' <immC ™“ ( wllich ' B n c™pnnnd of nitrogen and 
^ ■ -i 3& f’ 11 d, m CCPTijurjcaon with mercury, to the action uf calvanistti, 
11 fo£ ™* whi J h 13 wnSLdered to arise from some mt-rallic liusc In 
l^ j j^ n vr nj imgen • hut aa the idea of a mctaJic haxe tn liyifrogenseenil 
it> «rrrme lighTUHa, iilin, wen itiforrcd llmt it mint 
' - 4-1 Rleat irf the mtmgeii. Ibis snappcsiEiorF^ however, serma incapable 
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of proof, As the ConititUfHti of the amalgam leparaSe, add ate resolved into 
aminotrij, bydrogtn, amt mercury, as iuan as llie gal van"m- influence Is Tdtlk- 
drawn. Nitrogen unison with niVYTlI subltaiac** in dilfer^ut jmjpojrihm^ 
forming a variety ui' cum]! out ids, distinguished by striking pMnlfinaeit With 
OXY^eci are fortEutd the iriiroua and nitric osidt, Utid the Inyp^itrQim, nitrous, 
and nitric at id, With tUorine and iodin* ti forms the chloride end iodide 

nitrogoni* and with hydrogEii it forms ammonia. Our Unlit* will permit ui in 
give hot ei brief account uf these. The nitrous nxffle, or protoxide of nitrogen, 
was discovered by Dr. Priestley in ] m 2, who railed it dcphlogullcnted l^ruiin 
air,. The heat Wide of procuring it is by m eans of nitrate of Ammonia When 
this sail ee exposed to a tempera hire nj' +00® m S00 v Fahr. it Ji [picric*, and 
hubbies of gas h-.'iriu to escape, ami lei a short Una* a hriifci eHerveaceneu 
easuea, which continues taJ] all like salt disappears The nitrate of amniumu 
should ho contained in a glass retort, and like hot of a tamp nppIliHl, po ju to 
maintain a moderately rapid dkrdtltibn of gas. In accurate experiments the 
gaa roust he received over mercury j hut for ordinary purposes it niAy he 
received ovsf water* It has a sswcel taste, atkd a faint, Agreeable odom, and h 
ahsurbed by its own voticmu ufrcirerdy-hoiled water. ‘Mast subatoncee hum in 
it with for greater tDCT^T than In the atmosphere; hut the mast remarkable 
of its pioperlic* ii its efihui when respired. A tew deep inspirationr ate fallowri! 
by the mait agreeable feelings of tEdknMlt similar to the early stages uf 
inLaxicatioc. This is dicwn by a itrong propensity to laughter, by a rapid 
How of vivid EdriLa p and an unusual disposiliuu to nicEicular exertjort. These 
feelings soon, howerar, subside, arid the pen-on recovers hi* ordinary it*te 
without Experiencing that laligmir which La the usual result of excitement by 
spirituous Lsip.Lurs- Lt varies scirueurhai in its- effects, on diticreni individuals, 
and fOlUcfcniH produces disa^rceaEilc symptom*. Hie *pcdhr gravity of ihii 
gas i+ IM7T; and HK> cubic inched weigh 47dl?j grains The binoxEtle uf 
liitrufcD, or nitric oxiiU* b best obtained bv the action of nitric Anil of s^iecihe 
purity 1.2 uu metallic copper. Brink dlerretctnce m ha^ an d the gas may 
be ci ill er-tvd ovtr water or mercurr. The nitric oxide 19 a colourless gn .>; but 
when mixed with oxygen or at m uspheric air, d*n3£ atiffbearing, mungf-eoloand 
vapour of nitroui acid is produced. Few inflammable substances bum in it; 
ihureoal end phusphuroik 1 ', however, whrU in vivid ookntndHn^ burn in it with 
increased brilliancy, ft Is sparingly absorbed by water, dues not redden vege¬ 
table bines,, and is sprite irrapkrufita, 100 cubic inches w^igh 32,-1 grains, and 
iu Bpedfic gravity i* 1.011th The hypo-nitrous acid boa not hitherto been 
obtained ill A free stale, hut combined wLtli poL ljsLl Furr nitrous acid is formed 

by the mijemre of biucisddte uf niirupeti with cay gen gn*, out of contact with 
eitlier water or mercury. W hen coudens-ed in water, it farms the liquid uitraua 
acid. 

NOltlA. See li i ms At Lie Maciu>E 9, w 

NUITtALLS- F.sci¥ iccn.ee 5 formed on ihc leaves of tlic oak by the pnm;- 
tmt: of an inject, which deposits an egg upon tllvEiir Tike heil galls of com¬ 
merce are those imported frum Aleppo; they PfC chiefly used by dyerri, calico 
printers, and ink makers, mid are pfeuharly valuable on Aveonnt of their 
fithlirH.i b tannin niid the gallie toid- 

NUTMEt ix r flke kernel of a targe fruit, not uldikc the produce of the mi rLmiea. 
The nutmeg is separated from its invcslient coat, the macc* before it appcEua in 
nopBW. * 


Q* 

OAKUM. Thr substance iEico which did ropes ore ml weed when they are 
imtwkfld, 1 1 ic>= i li titj, nun! ilruwu oaunder. It is u^ed chiefly fur caulking tlio 
St 1 .] in* of ihipt a * 

OAR. A iong piece of timber, Elat at anc cEkd r akLd round t*r Hfoarc Eit |tn« 
other, ^used to propel a Vessel through the water. T1j| flat |uirtp which !■ 
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plip^d in ihu water, u d the hhdc-; &nd that which ia within the 
IrjliTiI lm termed llie loom, whose fiilrfifflillVj being smsII enough to be groupt-d 
by the ^nn, Ei called the handle. To push the vessel forwards by this 
iMtrunwat, thfiilttwtts turn their Imks forwards, and dipping the blade if the 
oar in the water, puR the handle fomi^l, mi that Ukc blade at the same time 
mayin^o flit ill the writer- But iince the hlnda cannot be so liioVrd without 
striking ihe wattr, diLa linpulsson i-f the same ai if the water were Xa alrikc this 
btadd from th* stem towards the head: the tebs#4 ii therefore necessarily 
maTecl iHfWftl% to the direction. Hence it fuHows Ulnt ibn will advance 
1A Lth the greater rapidity, hy as much w the oar ati iksm the water met* forcibly ; 
COflscijiuuitJy, an our acta Upon ihc aide nf a boat or vfis*L-|| like a lever vf lliie 
aecaml doss, whose fulcrum b the station Upon which the oar rests on the 
i.iiut = gunwale. In huge vessels this station Ls mualU c&tlird the row-pun ; hist 
ip lighters and boots the row-lock. Chin fur ships are granilly out ou| of fir- 
timher.; llioae far barges, out of Dnntzic arNew Btlgbmd rafter/; and those for 
boats. either out of English asks or Norway fir rafter See Boat. 

11 BSh li\ A TO IL\. A hull ding ptnpeaely construct ed tor V i-r w mg the h t-.i veuly 
Sw.-di-. a. Lin ii funi i vht d wi th suuul ilr i ue tnrnis? 1 1£ and con s eni cm .- 3 ft. r facilitating 
the operations. 6 

r OCJIBEp is im iron ore of blood-red colour, which is aomitinmi found 

in powder, and occaitiotially in n hardened ilflfcr. It Iliih no earthy textura, «dd 
some times iLuiu* die fin gen when handled. The principal Jf ted chalk h 
far draw Eng. For the bitlEr purpose, it should be free fra in wit, and not loo 
hM ' 1 ' J° £,ri ^ riofrEe iL gnl, and render it k-tler for use. U is su mi tim es, 
pounded* washed,, milrd with gum, nnd cast into moulds of convenient ehape 
and sue. Under the name of (reddle, this imbalance Ii much used for UlO 
marking of slifrtp, and when mixed wilb oil, for the imintirii? of s^lca- rate* 
and the wood-work of out-build* amt, 

ODOXrE'I EIL An rngtrufueut lor measuriiig the distant* travelled over bv a 
pa^E-chaise or other carriage ; it is attached to the wheel, and shows, hj means 
oi ab index and duihpLiitc, the dia mine gutic by-ht, 

■ diitfoetivc character* of nil run unctuMitv and mframniiihiliiy, 

UUahibHity in water, and lluidity at modcralc temperarurfesr. Oils are distJn- 
giihiiul mto/j-eaT, or/rt mEI.% w biah do oot rise Lti iJi^dloiian, ut the temperxtiirc 
of Ruling water ; and colatdr, or rssmUal oih r which do rise at that temperature 
wlIlL h nii^r, cr under SStl 1 "'hy theitiiclres. The ]fitter hnving b^Oll treated of 
uuder the word E^EHfi-u, in the preceding part of this wort, we shall hvr* 
cnriJino our Btlcntian !o ibi^ former cl* 4 i ctuflfrv. 

oHj are gaimtllf contained in ILe nnd fruits of llinie v^ftaUH 

of which tliev me ths jiniilucLn, and furaiFd prindjully ;il Ihe periad of 
ina uruy- They sire cslractsd by pressure, KiTnelLFbci witJi, and fcobictiinea 
witlmuh iho oid of heat They are usuaiSy impregnated with tfie mucilaginous 
1 W-*^l!traeti¥t matrar of thft vfgttidile, whence they acquire colour, udnnr, and 
taste; iL»d if heat hiia been employed to favour their extraction., tli*jy 
acquire acrimebiOEU quiiiiiica, and undergo a clutft^c in some of their chenijcftl 
propertk'i The purest oifo i?rc those expressed froan the fhiit of the olive, or 
llte seeds at the alfmiud; oLhtera Uw pure arc extracted frebi linieed hemo- 
sctvb ftiid tiumenus Other Irvdm dfpUnts. Fix&d uiLs are Uvilfllly fluid, hut of 
a thick oauutsnce, Uld they congeal Xl modcraf-e tcfll pcmturce; lorttE or* even 
naturally conc-eie. ^ ln-tl fiuitl, they are Iran? pa rent, tokurlefij, D i of a 
yellowish ar green^b tinge, Enodurolts, and in lipid , tbey arc lighter thin water. 
The foliowmg table Cthibiti the specific gravities of thu principal sorts of 
commerce; wutcr being 1 L 00O;— 


CVao . , 

Rape seed , 
tliifca , 
lieu .. . , 

rk-fL-b-nsit , 

Walnut, 


tXB ©2 
0 £13 

UM 7 

QJM 

o.aak 1 


AJmgnd 

Linseed 


hS 

Palm 


nut. 


04*50 
o.i>;st+ 
t>, 9 :ifl 
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Fixed ‘lilt ere incite of combining with «!«; and are Vpfy 
onlnblo in nhwhut in the cold, will, the exception u rc«tor, »1..cll 
ffitnked by rectified dcnhid, and of linseed ml, which is disenlyed, though 
more soaiitiglv; boiling oil diiwlvre it, nnd also (ho Others in tffugj fc qn rilty. 

Expressed oils cannot lie volatilized by heat, Without u phmgii of their nru- 
oerti^ At temperatures below flUO- of Fnlir tboy remain fixed, if the huat 
La not been for it long time continued. At the temperature mentioned, they 
arc converted into vnp wr, bnt the oil condensed tbcicfaun n oltcred in A 
pnraerll«: it ha.Ol.nl its mildness, ami ha* become mure Jiupid 4fid volatile, a 
purUon of rerbon Laving been deposited. Tratuiimlted through an tolled lobe 
oil is convened into carbonic Acid, and carfmrtlled hydtuMII, with n samll 
portion of acid lirtllOT, and A reeidium af cbnreoaL hK|.oiod Ion Warm. atmo¬ 
sphere, expressed oils gradually acquire A sharp taste and .melt, and become 
thick, This change, termed rancidity, is owing tn absorption of UtttgcB. Dn ni g 
Oils aa time* expressed with (he aiJ of heat are named, do not become ranerd. 
hut by absorbing oxygen, are partially converted min a teimqus hind of mailer. 

At th« tmtipcwure of ignition, at which It H converted into rapt.or, oil bum, 
h. Jitmoaphmc air, a £gn quantity of light and boat being extricated bjf Its 
combo-lion When the nCCOM of Ibe air to the vapour of the oil is inefficient, 
it bums with A black smoke, and a Quantity of carbolteirenus mailer which ha. 
escaped the combusllul! is debited. Hence tile utility of A ‘tender wick, 
which draws up the Oil by capillary attraction, Alld when kindled. prad«cB. »u{fir 
curat bfflt to floMI it listt» vapour. In a buUuw cylindrical Like thai m 

the Arcand tamp, through which an interim! circulation of air li established, 
liio supple of air is mure abundant, anil the whole of the nil IS consumed , the 
illuiuinadan therefore is greater, though there is same diminution of It in ™- 
Mouencn of the light from the internal surface haring to pass through the 
flame, Expressed nils combine with the alkalic* and form soap, which tee. 
Expressed oil* dissolve phosphotUI by tlm aid of beat, fixmrag n liquid, which 
luminous wheel cifised .to tl.o tur. They combine with an.imber of 
the metallic oxides, mid acquire thereby A drying property. Buikd With 
oxide Of lead, expressed oil forms a compound of Itrm couxlstency, coUslllUting 
the " common plaster" of the apotli varies. Expressed oilsfarm the basis ofpamti 
Ssiae FaIKTJFQJ, 4Ui-d are btne* called oil-colour*,, f®*^ abo, 0*L-C«wm LaLei p 
subjoined to this article.') Expres^nile, Mmhined With resms and tto^ntmr, 
form varnishes; I -re VxxstsH.) Combined with lampblack, they form printing- 
ink - free Isrn) For most of these Ute*, however, the dtymg-uils arc employed. 
There ore two distinct processes of obtaining nil hv pressure; on* cold, the 
other wurm ; the cuid-drawu Oil being preferable for one purpose, and the waim 
fur another- In die former, the substances arc submitted to pressure. Without 
increasing their natural temperature; in the latter, beat it irtificmlly applied, 
trend rally through the medium of ■team nr air- The application of heat In W W 
Lid must oleaginous mutters, causes a great quantity of the od to fl“ w o “L 
withaut pressure: and beat soften, them « much 'dial lea mechtm.col foree 
becomes neceosare to expel the remainder. It » therefore M mdispclixablo 
Te-hit Of economy to make me nf heal -heuoeer Hid appiication of it does not 
SeteriMwfai the quality of the nil; for mure od » thus churned with h™. labour. 
In the large manufaemries. linseed and r-pc-setd are the chief vegetable 
substances from which nil is obtained in thl* country ; honl is mildly employed 
before trtx*mrr T and the -rpiUt produtLft of oil in the different•*»£« D [ m^nu- 
fpcmw ^ parted, » dutiircL qnuMss. Hie onlmarj HJ for ihm pur-* 
P0« cni^ mmHt of on u*cmm» range of maAnuxf, *nd i- vswMj 
d^ r -iti[?nlihe4 tv the (knCiiamAtkiU c£ ibe [tecii Mill, A* the induslnoiia people 
Lit' 11 uil n-nd. went she wen term, or ebief iisiproTcMi of iL tu tlicir B the mdi arm 
nut Ln(0 biiCTt smd WTmred mUh tuveiupw, of hflir^Wh p ntld wl«p- 

]tkm p^wd t^thirj in thii atAte, Ehey are iuhjcv^l toJfWWi by the ct 

TlH Wi Lb Lit ore cnfltinualJv bring ilnick by pefpBftdicnif^ ^un&etji, 
ib^ooi are tttM by to a revolving («otied ta a 

mrinVot other od^umle power,) afid Mi from ihe bm^ht tSwy tbui nwd 
upofi ihm Wtdg^s- The eU tim cspreiae-d, rUDl ofT p and U Eo i Hileni 
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BJid thcieed m the bttg Is reduced to M very hurt! lulidcohe, which u«ld fur the 
feeding t-fcaule, aa it retain* n wfuMcmble portion of fWlaaeeouB aikd i.thi>r 
nutritive- mutter* Of ktu yen** (he dude force uf sbenui has S«*n I Jit twinned to 
^tve thOB^cmary pr^iurr, and the patented hnpruVeunmts by _Mr. John Nall, 
jun (of IJew fiord. 1 , whhdi wr bare new to describe,, consist in the peculiar 
method by which tibia power U Applied* no f% I) ore twin eJUptiftal iron 
coili-m, firmly ti^cd on the horizontal shifts of two cog wheels, which gear into 
nnu ouoLhor ; B B b b r ore m&jisLye iron plates,. be¬ 
tween which the seed bftgt e c, in their euyrkpw, */,y. I. 

□replaced; H U the si eon* cylinder; e the piston _=*, 

to tlio i£iinc r which, when rai&ed by the fore* of 
the «tani from underneath, elcnity the hcum/ r 
oi^d the eqnn£Cliii£ rods gg; theft* being attached 
to the Icb-era h tUrti iha cams to aa to nre^a 
op-dnHt the platen B B; which pmnu O is ex m- 
tiunird until the cams arrive with their longest 
diiwnetars in nsi horizontal iSirectLcjn, us shewn by 
-Fjiy, ^ By r these means the uil 1 j B^oeeieil uul t 
and rtceiTcd mto a proper receptacle under* 
nealli. On like other side of th« steam ey|judcj + 

4not tier ap Attaint, similar in dl mpvcta to thrtt 
■hewrt, b fixed, mad moved by the same puwer; 
but in these the longest diumertery pf the cents art 
phbCi>d in a reverie direction, or at right angles 
wills thoie in the engraving ; m lllot wlierb the 
mnioot pressure ii cxeiEed on one ride of the 
cylinder by the ascent or d«cent of the pEitao, no 
pressure whatever is ghru on the ether, rad tin? 

Mgt may he removed lu be emptied h and re¬ 
plenished with a freah tpmrULt? of hciiL Tile 
employment of ellipiieal cons* is altered with a 
vt-nr gniiit convenjencej which we ought nut Id 

unsit Untieing. The two innermost phtiet B U 

JMO connected together by means Of HtTJini, eu 
shewn at i i {Fi$. 2) stretched out while the cams 
arc exerting their pressure ; when that pressure is 
relitvcd by the cams being turned into tlic tHwition 
lliue in Fig. l p ghe comic cling straps i t nre 
nuacdp and Uil j twg plate# B B oto drown luwards 
otte another; the hags are then perfectiv fro* to 
heretnoTld by thewmxmau, to be filled a^hn end 
'Oiivlii-ct'J ' t ftiiil so on nitcrrmtely, ou oppoaile 
zidet^ oi cverj,' ascent or descent pf the pisttin. 

It f L lS ?I praiure upon the _ pLslarj, employed by the patentci% frem 
forty (» fi% jreundj upnn the mill, nearly I lie wimlr cif wtici, owin C la rh fl 
Jt.nplicjtv of the opp™, j. trnnrfemd u, th« end of the T 

lo [Lc mioof ‘^ir *«lHhioa, fnmpaiyd [n (lint of 

Vhl ™v - rT :s " nstn,e *frJ near to each pair of cjwhu r 1(r 

JiaffSSK. ^ rfle ^ f ° r &***£& ti» onto 

•' J i ". 1 ,f 1S3fl - lh r SDf »- ! ;,° r Art* fnzvntid Mr, Cagan ff ith ih c j r fl ;| Vi r 

toedaj' fur thn Communiiahan lif u pmct!!.a for pnrifrine rapt jmd iih-M-ctl tid^ 
Mr. W.p™..u™ s l; nuemlLc M. Th e P 3^ KtpSTiCt 
wiltpltt wl bj thn jodHIom IfltaoJuctinn ofitoBm; ijrM«of w hS the oil 
STf "■»““* «n«ly freed from acid, and Hjc block fccolant drega anb- 

»d ZSI l i Il0lIr ^ iaW H ** ^ porimvt (]« off iliihn 
gW’ Md gTfady inprored ui colour, and m those qiulllin for which it i* 

abutu too | f ,Ldtltc {; ^ |,; qpwatjf of nil that he opantt* upon m once i& 

add! J, 1 '^ ttl *' thrLl,i 'I' 1 " 15 . *h»l ^ ten pnimJa. of -irfphnric 

Jt-ni. Mil uf yitftoi, matured. Lh t „cid b to be diluted «-;tli oji equal bait of 
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Wfltffr The oil being put into S copper pen, df Lbe- shape of a boiler, two 
quarts of like dilute ocld ur* to be added; the whole is iIigu to fa* ttinM op 
TtTV Cftrei'nUv for on hour cr eilutv, with a wooden MoGp, tfll the add ii become 
completely incorporated with the oil, and the colour erf this EjjM hitfi bfCftfllo 
maelk deeper thou n! first A second similar quantity of ltd id ls to be etMcd, 
and mixed lALEh the oil, the Win* aa the fins! was; end after thus Ihc_mnmiilug 
Lhird part of acid h to be added. The Starring of the u;S h Sa cumin ms incci’ 
sandyabout six hours in the whole, at tho end of which time the colour of lire 
mixturv will be affinal il.al of tar. It in ihen to be allowed to stand quiet for 
a night,, and in the morning- is to be transferred to ihe fcmiler j ibis ir of copper, 
aodhtii n .-team pipe fnltring it et the bottom, mid Ihtn dividing into kEltcc 
or flmr tranche*, flwh of which ti-rmimUra in a. perforated plfth% The sEe^m 
tliua thrown in, posse* in a rtry divided stale Into ihfl oil. penetrates into every 
™t| of it, mul be*l* it lu the teruperattOW ofbftilliif water, The Hlean.inc pro- 
is to be continued for about six or seven hears. ;4 the end of which. time 
it b |» be tnui*f*rred to a cooler, nf tiie form of m inverted cone, tirm mating 
in P short pipe, commanded by a Stopcock, and also having a stop-cock micriod 
in fta -iffo a few inches from tiic bottom. After remaining a nip hi LEI ibfl 
cucdi'f, the oil is fit to he withdrawn: for Lli'ls purpose. (lit cock at bottom ia 
flwnt'd, and thfl black watery arid llmior flows duI. A* loon as the ell begins 
ta cmilim, tbo cock ifl dosed, ami that in Ike side of the cooler m opened- h Win 
t]ui Else nil mtis quite clear amt limpid i tin whole of lb at which ia -dll iurhtd 
romomin# brlow the upper ei.ek. r lhc purified oil being drawn oiL that which 
b tutbid ia let uut into- a resErruir, where it cither Ttquuiu to clarify by tuLsa- 
dvnee* or La mixed with lb* MX± portion of raw oil. _ . 

The following h the patented process adopted bv Mr- M. Wilks, seed crustier of 
Dartfurd, fur purifying the oil from linseed, as well H other iced*, hy expra-aion. 
Into 231; gallons of the nil, six pounds of oil of vitriol is !u be poured, and bn well 
mixed bv agitation or Stirling about fur three boilra. Six pound* of fial'er b Earth 
is not ti.i hr- mixed up arid UiornUgUy tmtojqmratrd with fourteen pOutuhol hot 
JGme, an d throw R into the vessel containing the mil and vilrivl, when tbo whole 
is to be ktpt in sgitntlon U*i shout three lioivn murcr The forEgoinc miitlire IS 
next to be himed into a boHer containing n quantity of wat^r equal E.s ihei of 
tte nil, and ihe whole ia then to be boilr il for another three hours, during Which 
time the JiqiLhl la Co be cutitirmfllEy agiloled hv admog. The fire may now be 
exiiiLi-Etiahed arid when the malerinli have become cool, the warm may be 
rtmwn on and the oil will be found vlnrificd, which will become brighter and 
more fit for use after standing l«mE time. 

Mr. Kubiugon, nf Ediiibureh K having wilnessed thu dimcultlH Slid weslu 
which lake place in filtering (md etearing oO from its dreg*: in which opera- 
turn, AS itb usually C^ndurted h a grctitdcxl of (ht advantage wbteh n gnmi d by 
rcim^- ond nib-Edence, ia again l-^-t in drawing off the oil m [<u.^ it ihroogh ff fc t 
filter, it appeared Ee him lliai by intnnSucUlg water througb ft Segnlalednperture, 
nnd From A liHgbt sufficient In give the frquisitf hydrtHtntic pressure Ltilu tli^ 
bcrftcirt irf llio butt of oil, and making a eamUUinkatiuti from Iba Eop of ft butt, 

In n filter a cling by ^cension, all the ad vantages anaiftg from Vifoaft arid iuh 
sidrtico would % retollicd, und hy udopsing ihe nature of the filler to the 
quality of the OLb the ruu^ntj of any butt might be i-Jualy and quickly ^eps- 
raied into Ibr^p \*r four purtioii^ ol' LiiffiuEnl ili-jJrees of toJuo. Hfr. Hnbinion 
fma^ludgahy n^pstiag um mechanical arrangement, rcptn^nled by the Fsetusn 
of tbe appsmltlS ill p- 200- » is a ciilem of water whSdl communtcfltfs bv the ■ 

pipe with the bottom of the butt of oil f la the filter roh-td flfl fe^ 
aim! standing on (be heading uf tbo buifc, with wbich it omnmnmrtle* by rfir 
pipe 6. t l* it perforated plate abyv^ (be tower rhflrtjbLr of the filter, hnd * ts 
it* discIiaTBtng cock ; c is m middle ckmnbcr filSrd with chance al r w any alner 
soitohlr Eubsloncr, Ths partkku brlw™ tliis ami the upper chamber d r is a 
perform ini pkEP, and 1 ii The d ischarciri-: pEpt ofth.at dianmer lilt 1 bull Cmi- 
toming tbc oil farint tiultneclKd willi dsc apprmlol already deicnbcd, IliV cOctof 
the pip * a hi lu bo turn ed. which will sllow ibe wattrir. flo| Liilu tilt bull. At 

the Uc tbif the cock of the pipe t being opened, ihc uppvr pari of she oils 
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and therefore the purest, first flows into, 
and fill* the lower chamber of the fitter, 
and Iff followed by the less pure portion!, 
according to their respective specific gra¬ 
vity i but up the pipe clliere this chamber 
at the top, those mini]rides that are can- 
sid-c rubly heavier than ihu ail will subside 
la if us bottom, and &ro from time to time 
to he discharged throogh the cock. The 
mt of the ait rises through the perforated 
plate, U *rpamied from site lighter impu¬ 
rities by the charcoal or land in the mid- 
tiff chamber, and then passes through the 
upper plate mtei the top chamber, W turner 
is flows through the cook JL The two 
perforated plates mM rest on ring* or 
projecting Ledges, that Lhe charcoal may 
he renewed and the lower plate may he 
token uul occasionally,. and cl?ar*d of the 
drega which othft * I*u would slop i La hole*. 

Under the words Euaiwr., and F*t, we 
have noticed th* flno fluid oil that haa 
T^Ceired the former den&minanon, and 
which Lfl* he*n employed for lubricating 
delicate liorulogLcrc! machinery. In this 
place. We luva to describe an improved 
mode of obtaining H ItemS olive oil hy Air, 

Henry Wilkinson, of Fall Mali, mill which 
b considered to be peculiarly valuable for 
lohricatiEt|? the pivoEi and other rubbing 
surfaces of chronometers. The heat olive nil in its recent 
that peeuIEar hland flavour which fill It for the table, 
arise principally from the quantity of nittoil^ it ml water, 
lLon t or mechanically mixed with it. Ey keeping nne or two rears 
ccTHidcrahle portion of the mucilage and water subside*, which rcr-tl^r- suds 
oil n&L *mly cheaper, Lot Li^ttMT qualified for yielding a greater prnp^rliun of 
pmr oil than that which is recently scprrttfd from the frtiiL Two or three 
gull tana skimmed front the n nr face of a. inrgci jar that hug zemoined at rest for 
man ill i or up wank. b preferable In any initc&edmg jfcfrtirm frum lhe 
aame jar, nnd may te Confidered iho err am of the oil, Having procured good 
oil in the fiwt instance. put about sine gallon into a e^MroEl ve*#d capabEr of 
“Pldbi two gallons; place it over a alow clear fire* keeping a thermometer 
suspended in it i and when the tem petal urc rises lo died lhe boat* never 
afliiWiug Lt to ascend ^30" + nor descend hetow 212 n r for one hour, hy which time 
lhe whule of lhe water and acetic acid will be evaporated^ the nil i* lheti 
exp™d to a temperature of 30" to for two or ifires dius# (consequently 
wilder m pfftfnsole for lhe preparation, as avoiding the trouble acid expense nf 
producing artificial cold); hy this operation a Considerable portion ia congealed; 
and While in fbw Stole, pour the who]* m a muslin filter, te allow the fluid por- 
tiDll to run through ; the solid, when disseised, may be used for common pur- 
" poses, Lastly, the fluid portion must be Altered once or more, through newly 
prepared animal charcoal, groodv powd&red* or rather broken, and placird on 
mbul0u,4 paper in a wiio frame within a flannel ; hy which operation, rancidity 
(i^ M y he piv?,enl) ii entirely n: moved, and the oil is rendered perfectly bright 
and eolourleesL 


Under tJic artjclg CamUe, the reader will find accounts of secttvit patented 
process for obtaining lhe t taint, or pnra oily principle, from the cOCua-nut; 
pjim ajfcdollipr concrete vegetable alia, so that V< need n^t repeal ihem under 
|nt mr»rni head; l^iMhfi extfcrm'Iy rude and ineffective ciitvnlnery r^plovid 
by Inn ruitfctret fci-r eKptnxlog oils, in those eu i tH:i!Ti:e!i frs.Hi i whence W*- L derive our 
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EuppJlWt ia worthy of the nlteuliou uf Eli<r Hntilh tender, m exhibiting JTI It 
flirting light f]a<d i lj, 1 1 might result from tlj l- Introdueliuli uf impr-rfed 

machinery m those part*. Dr, Davy informs us that tlte inland Lined b> iIk 
S irtgdese fur tliis purpose, eu»iml»tt merely of a few upright poles aEuek in lie 
gfOLind T fliipparting Iwlj parallel hDrizuntal hart between them, tHftween thesi't 
SL frty tlir hp^Aib nre piiL in tha mtimief Eepreaented in din tubt- 

j Dined ukVldn prwitire being given to the bags. by means uf u |»rjNffliiiinilisr 



km which ferae* (he hnriximtnl Ipeth together, The tuiljy* oil pres® employed 
as Madras, and other parti i*f the Enat* her. somewhat more thr ulitnliricr of a 
iiiDchhkt'. The sisaehrne in lar^i’ and aiihstimtiB]. iu-1 a great amount of DJiiitiiil 
force ia wanted in operating by it. Thr Hummed drawing Es taken from a model 
recently brought from IolIlq aJliL deposited in the :i>' oflhe AlifltU ^uiidly 



d represents a snort* r about rix foci high, timidly ferment fliffof o block of granite^ 
but anlisstimea of wood ; in both caui, there V « much of the auhsLanet sunt 
ifitu Lhii ground jis ran aim above ft; .- i* a p* lb, the upper ealrrmily of which 
fits toc-srly m the pieced timber tf; ii L r is another piefcaVtimhc^ ati achud d.y 
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HyT.!-. to rf. 41 it pm-iiij! iiitiuil the nuijming pins shown) witJj it* low nr end mm- 

tised and boltrll tu fon horizontal Wr .? .of tie end* this lever in forked, 

93 a V' T 9 “■ !u ! ,!L ” m,n T nnd :l " ul > ( l ft groove made in the mart Hr; fo,: t„LVL t 
pirt ft of the mortal, enlarged m ,t, drmatohins, « r< clu a r«L fur the lever 
=irul to give itomljntis to the apnanaJirt. In put this machine into operation.,'« 
"™ f t “f ™ J '{ uf **>* ItoriiamaJ teller, which by tile L-mirirfim- bars 
, '*■ Cia ?' l[ “ P fldl!e to P"* 3 * held against the sides nf ihr mortar emi a 
circular meti«, is given to the pestle by attaching a poir of to the l ute 
ft, who draw. .11 round An ml pros, ou t!,.- ,™e principle q flfo, L, described 
U IV. Bnehertan, as being used by the oil mutton of Bnngalorf fur eipr™idi> 
v™ kinds ,.of ujL These mills rtsvhc a quantity nfW equal tn Xml 
- nf our Vl mdieile- bushels, to whirl, to the Bourse or' grinding, ahun 
P 1 quarts of Water m gradually added, The grinding eon xitmJ for ,« 
Lours arhe n _ the feimaeenus parts of Lhe seed and the water form a cake 
nnd thl. haring been remnveJ the oil (about ^ gathras in omrnfov} is found 

-If™ "m 111 d J e ot ll,e "torLiir. from whence it U r.iktn bv a cup 

Hie rail n-ipiirea foe labour of two torn and four wn, and gri&ds"rtri«a 
f“V m;lk, l B . s ' m 1111 wUule - lMJ t I 1 gallr.ni per dttVi and if thin be „]] t w 
Z °r '"" i0 f™ 1 ° P*"™ ,;lm P*^" 1135 . bow miserably ineffective 

V “u'“ sa e “ "V .“!* W,J 6rst Scribed. The writ, r of’this aitUr 
itlLt so forcibly impressed with tins defective mode of oil-mcsnfm, a 

!° y ,! h ™ tott^hmuome jM.wrrfol machine, in which the combinminns 
.hen .( ,C few, o I he simplest kind, fl „d foot should he easily mode hy , e 
roughest mntl workmen at a trifling espense, and he, a* mm-l, a i possible wjf- 
mni'g. The approbation which the principle of these presses have met with 
fo,m professional engineers, ami foe practical experience wlurh the inventor 
has had of their utility and cunvt.iML-mm in b nearly fiiMflar application, in,luce, 

Ike*! 13 T™ 11 l^ r | L< d, f cn P, bl jJ l [ J[ ,ft !' ,ls ,n ^ placet iti the perusal of which 
thr reader sn]J bear m mind that tb«}’ are especially designed for j| lc 



msnufocture of ml on the ,p 0 , when, tile seed, griiw. Tld. mnehlna snusistu 
sii, ,|> r,t three piece* or wnud ; an upright pies* is fiml firmly in tlw ground, 
fat ,, »i„,,d answer the pnrpoW well,) hi-ar thu Iowa, entl of which, and ds.i 
* I,, L r ,'Pf n,r . L ' Itl '‘- , to 1 lt >'' an ' 1 ‘tojocting pieces, the upper one ftirmlm? the joint of 
to ,hr ll ? 1 rtk M S! ta I'm'iT one the juirtl or for limit ywtinil one; 

■ , b " 11 "ft jvpmta a trap nf i,,■ i, is laid over them, and eoun^ lilt 1 
“ po- , am man bulls arc passed llLrough cavil to form the cclilrc, or 

























fulcrum, to each Uw; llw band new the middle mt-rclv k-ttm as a stay tu 
eui. port illc- Turtle*! brer when it u thrown It will be ublenwJ that el 

r Jle P S £ f rxe .j (4 Lh^ tqim extremity of the fertioil law* which, nmniisg upon 
th c LtieMneJ platnr of the humentii \u\*t t render lie fricLaeti oi thwe part*, 
wlwm in contact reiy trifling: but whm we a the m«l important 

rwmlt uf thi* periiUar ca mb in nl ton of two lever* (which are both of the -i-eond 
djaat ii tbflt the effect of tin? powet r-m ployed in b«l little at |be enmmeute- 
xnoftl ofdia uticvitian, but that tlift jireHsore in continually merging; dimo.i?ll-_* 
upemlioti, mid: becomes prodigiously K™* taWArdh the du*e of It* winch ih 
owbi& la the ttHture on the vertical Wt ccmalaltllj ^rmnulatfog for M 
wiibnut jis(cti[jon) bj it ipjiruidi^ the fulcrum of the honpumtal lover. Now 
thin u nrecudj wlllt k wanting in oil « wjjiO'prt-fiiiog l if a pr-ciit pressurebe 
iriven al the fibl, the bsifTt burst and the |ii|U]d ii Iasi, ft eb abvwiw, the 
sketeb ihM ite Indian who i* «aled In a awing. suspended U- the le ver. 3? the 
j iC li n iT force ■ acid u tin a fora IS obtained put only without iabour, bid by roi* 
In Ibl individual* tberi untie* be nu wkt ttflde nr producing n meelmmeeJ 
direct, tineelflUv ab Wise attendance to t3a« pwces g*ing forward is ticCHtairy, 
A iluieniabcr r nr A tailor h might, miLeed, carry oil tin- bufine'-* uf tln-tr creEl-*,, 
and, til th* same time, work an oU nr o vln^pras upon the lanir rnliriri*. 
The de-ir’n ttnunc been jnAdss with reference !□ the CWiicaI bug- employed m 
IndlA for the ppw, will account fur ibis pe^diwity In the drawing a* well 
oa in the Eubjefned mudlrtrauau of the raftcHua, which H merely an eateniiun 
of the principle to the forming of a doubt* pra*. By tail mfujgflnert double 



the cfflerl is product at About half the additional ch«-I of fine press; and ifl'^lh 
prnv# were worked together (which might .dwey* be thu case), in&teid of tlio 
ernEnil pfjit being in ibe grcniiid P It might tie put nH a inffVwble Htand, 1 * 

the weight of force uf Qh& \*TvM would cauUlrThnlancc that of ibe oElifr- I his 
figure likewiFie ihowa two convenient nuadfr" uf working tb» prru.i with very 
little Attention ; U> one ipf |1 ie luirizunta] Inrer* A rope La * impended, bsvrng 
hoiska at eunverienl durian ro, U]k-u u Im^Il ^ulIl TtigbW ns ay be luvng ^is may 
be fontd neef?sviLfy‘ in give the required praiP^irr ; to the olher la ilaapcndi'd a 
bucket (the tfftpftcity of it tilth wuulil fc.L rcguLm-ri h y ffu cimatn ptXlBW), to 
lake iidvAiitfliie uf a"descending current or walor fit’ the locality admit* of it], 
or *A \ rets 1 ir, ur supply pip-', that n.i-lil be 1 : : 1 pt - deration ^ 

fiiling it^ wht'lE tlrf opiTfitioEL '.a completetk ol ri-pivvvhled un vltr aiilr vf ihe 
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ti" 1 b |wt(t against a laiUpieto feed uptight in a channel or ratter 

T7 a ™r' 1CU , :1 U ^. wiUr mlt I,f ' tllc bu<;t ^ mid rclicTt'a the pr,;£ from 
r i U ™ c ' [ " 1 l[ " blli in 11 atualipn where water it plentiful, a number 

iafgo prt5itn, charged with tin* nECEHury materials for attaining oil, of wine 

mll ' J D«r-liinh[ ; itu neat'.ruing the buckets would be found 

dischameil ot chew »»i«, and ilie previously empty recipient* hr found lilled with 
tnl without wiy ttbalncb It in pwhap,, dwervbg of notiee, U.at the 

w'U-ju.'Lmg property id theae presies adapts them tW litustkin,. frhuris udv Milage 
caaLiI In* Uiirnof ilia ebbing ami flowing Of' the ti.lt ; (hit rising of the water 
■■‘ : "h Miss hi _ the bn. rir. :i. nrid, upon its filling, leave them suspeotli-d with 
*, 1 [<f tb# Wl?rb “f the pens; lhu return of the lide would Lake olf 

tilt prewire fur the renewal of ii up its descent; end Lima, every twelve 
l[at,r *> ™P rfia “S might be wnrke-J with almost mi limited power, and' without 
■toy vttemi£U3Cfl to t3a^> moving tarve. 

*!"' mob \ P“ w fltTnl zn*\ iIil- ttktaL cuuvL'nieii t marLine five cjrpresi me i.iR is, 

U H U ^! J ^ R f b - ' , kL ' prr.-53_invenk-d byth* litc Mr. Ihiinmh. A era a 

. i Mn . p-riici was sent fltat t»i rjkn f by guttaAmeut, m ihs fror IfiJI, wliicli vrm 

b > f T Btamab upnnly tor the punriHr of arpreiskr o[l fam LhnirocOflr 
nut ki-rud; □ very full dtw:riptkin of ifi the Smtwriant d«taHa of whccli is 

in tlio tl-m-ty-r.-i.riHt ™&me uf riw TVmi^miW Out 

el!iSil>ll^L| tlK' 1 j vJ^iiEdtic prew is the moat ^imamka] m urchin e- tint llte cariiIolbiE, 
nili ciqilDj'ita expose i* UnwbGfJ k tlia mom a rHiE sprm]] t ar mi&|| t , 
Mt_nrtrK r hj wlsnm a. prim nf H ( imc kmd is ; ■Beonlm p k. she fij]- 

wwing une hua tairn ds^L^rci^d to me-rt ikir w&ntA. 

The annexed figure pees » front ei.w of the machine, excepting thai the 
Irnut plate which mch,.,-, the lower part nf the mjLzhioo, msd the hearh, - ,i 
tlleMe * ut tLlf C!llu ’ are removed to show better the eonatrucripo aaa i* ■ 



mVv'bE rTdir!,HF?"^ >M ( ' 1 ral| y ljt ’ -fv.'..vS HTOBglt limited tncHTn‘0 ; «?*• 'Us 
mil.iaera may require ; bat a ronvepient iile wnuld bn ii frtt 
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higb H two feet wide, and I foot from front to bark, £ js the pTfs*LEtg-bend, ul 
*cAi& wood, funned into tilru-i■ iv l-iI L'-.- sh; 1 pecE lucth, mid mode so as tn fit inlu a 
bed h* r#i of u eontorpanding figure ; rf<r n,re lw& cams, firmly attached to two ^ 
fripundllig levers te r which ore loading at their eitromitiea by suspe n din H 
thereto any rccpdml number of flat circular weights: I o each of the cams a Btron™ ■ 
hook, brtkt Eli tiififigtm! of the forms, in fixed - amj these {woks panning thruqgh 
eves; or staple*, in tin* hvftd of the press* li ft it up when tbe procure ia token 
off, allyw it to descend without oLitn«tiou p and keep them always esaneeleib 
At IT is an apertfiro For non rev mg, by Eneons of o pip-:. hot air, or sS.-eum, InEu 
the chamber* which have lateral apeaingi dm into the other; the Angular 
roof irf this chamber adapts it For cpEh'clmg the I = eut, air, or tH|k?Ii^ whence il 
passes through the lei teqHHijtg iron plates Into the ba^s under pressure. The 
tfi^a being planed between I he wedgeri u ihcvn, the pttittlK tfl eittn by load¬ 
ing the I eve n (which niny bo drawn out to any length required )* which gra¬ 
dually eiiwiii lEl-u eu both lu descend to the position above li by th v Jutted Lions ■" e' 
*nd/T; at which time the aims w turned a quarter round, sn .n tu attnm 4 
vertical puaiUyn wIil-o their utmost L ill e? ls produced. The bags between the 
wedges are thus compressed by it gyret fume, and their CUhtfEiU reduced 1u bard 
dry cakes, while ibt vspr^sed ail rims tiffin tlse angular gutters at the hottiUH, 

□ud is condticted nut of the machine, by n pipe, into a pruper rccipEenL 

The operation being completed, the pressure to Iflltem off by HHlHnrlttg file 
weights already chi+sr tti the groimd). and. throwing up the levers, which lift the 
head of the un.---*, the chief labour of which may he obviated hy u counter¬ 
balance weight. The ail cakc-s being taken out tft the pres*, other bags pre- 
viouily prepared, arc put in their place, and the npensdri renewed simply hy 
loading the ltveTf+ [easing them In do their work unasuited, and aceniuulaEc in 
power as ihey move through ifaeir fl-Oipited ipKtt* It should Eierebe nbrirrvcd, 
that- owing to nil oversight in the drawing, the levera arc but shoWEi as fixed in 
die beat position for cum m anting the operation* They (should be placed Elightly 
Inclined from th* vertical position ; the power would thru be considerably 
lessened at the beginning find vftntly itinrciacd fc'iw ordfl the end. The extre¬ 
mities uf the earns ore furnished with strung ant[-fritticU rullura, which co me 
into action at the cud of the proEfCPSr 

The action and power uf this press maybe described oud estimated thm; 
the levera being fxH E» tin- cam■ art with them oi ruttn 1 pitCM, he tine 
mult bn regarded iut two bent levers, in which the points of pressure are COtJ- 
Ktantly clianging their posiLiun. NuW sutiposLng j cwtr appended to each 
lever, and each [ever wLcJi drawn c#u? n> he ttui fret loti®, and the pressure 
to be given at one inch fmm the fulcrum, this would give a power (if 12fl 
to Ij Or fk) Lous Upon the heed of the press. The head of the press, it will bu 
observed, moves through a space, the treble of that which between % 
opposite plenum of the wcdnc-fornu j d tefth, conieriuantly, the power Is here 
increased threefeid, or raised to 130 Ichim ; then, by applying similar levers Ond 
weights to tbc opposite i ■■ of the axes of lhccam% wc have the- force of "brU 
XoUs upuU the gosida in thia little sclF-actLEig lever press; The friction in such a 
machine j$ nndonhEodly cnusidorahlr, but ftl any ikddiunual futoc within ihe 
limits nf the strength, u"f tbc structure may nbvtemslv N- added, and the pohit 
of pressure be brought SHRT tt> rise fulcrum Usau the distance iiieiLtiuncd, at 
th- : dose of the operation,, any req.uira] power may bo obtalncc^ at tho period 
when It la wanted^ In squeexe the cakes thoroughly dtl'. The ult-trtaker will dn , 
w^.-ll to comlder, flat tlio force tran»mttted to the ^rew phases a? well n» bj the* 
hydrostatic is foiirpimr^ anti net a fvriMtiinl farrf 7 aa exerted 

by ihe lever pressri wc heve just described. 

Fi*A OiL — In the GreenLud fi^hrrir*, the blubber produced from wbales is 
cut Into 9>mull plcets ^nd packed in eask^, and when it inrtm In England, El Ip u 
in a putrid BtJite. It is Itjrtd fnto tt lar-r; rrdrt^ conjoining about twenty 
toi is. T1 1 erp is a Bern i circular wire grnsirrj in the tide of The bnek, close t& tbc 
hoLtoni, tlirough wliich the lluiil parts drain, ihe wir« Mng iuQluItufly dose to r 
prevent the pieces of blubber fmm passnig. Iks uLL| as g ilmJim through tlii** 
grate, is tg- he Lundticlrd bjrneuu of a copper pipe uitofnalhef back, eontiiinibg 
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about Llae flaru^ qmmlfty. W hen this receiver if full, ft fa left tiro or ihrre 
hours te setth*, frMii lJh'Ij conducted by d sthilcc into n copper healed by a tlri" in 
the nsirnl wav- T2_«_- oil is •■rhsi-ij unld ii h .- :l ,-ur ! htikt vijllal (u i>L!S- Fah- 
rufalltfiti thi* dt^EFuvi ttic rancidity, 4 iMii causes the mm-iiajrjnotta mailer to 
Bisttlp at tliir bottii lil. As Huuli -iLH iEle yiiJ hut reccivud the bo fore-me mini in? 

I mat, the litre kuuiL be drawn, and uh^st hedf a tun of edd Water puiaped upon 
the suriYur of the o3h which dflMcndi]^ Cim 1 !* the bottom of the copper, jund 
preventa Mil atflicfliaa [ff the TMieilugiuatu mutter thercttA. The .-ii may 
thi run nff LEito Cnokr* and when qrthi> cold be drawn off in[#cunkj for uec. 

While gll may* htnvetrer, Ut purified. by n aynlnu of Altering, without tls* 
add of befit. For this purpuse T the 3fflag cylindrical hug* iud by the sugar 
refiners are MOWtiliHl ctnuhynL These hfb abuut 40 Inches lung, and 1* 
tridm Wjlit, their mouth* being dEitendtd by ufoodcn hoop*. They aro made 
of stout r,iMilined with fEaEinii'L - mol between tbfse two Hlibstajicce a pack¬ 
ing of powdered, tharvual* n-t hone hkc^ 1% limited throughout in n itrotum of 
ahrn.it an inch thulc, which detain R the gclatinumi iujiUlt, and other 
Tldn oil in received in a cir^ra, con tain iVi^ w ater aL the bottom to the depth of 
about 0 inches., in *-.arh 21* gallons! uf which ii dUtolveij about an ounce of l4uo 
Tilriol, which nently divtHbi itof the impurities that escaped tin- filler, ami of 
tbc Unpleasant odour it had before. Hut it if further ekamed by a second wa-b- 
mg, in another cistern of water, wherein it isalluved to remim Vur im-rnl dav = , 
bJid then filtered ievrtwt Limes through chnfeua^ and Uutly, by tillering thrulmti 
canvass and fiiEUUcl withoai charcunl. 

Amongst the numerous papers on this subject that bav-e appcned Lit the 
HchmElfi.- juurnnK we selectthe fallowing proccsii r recomminded by Mr. Dc^ir, 
where the utmost purity it ruqsiired, and [oinicuiaily for the woollen tnaisu- 
fiietute. 

” Take a jplfan nf crude e tinting oil, and mix with It a quarter uf an emne* nf 
Isaic alaked in the air* ami half A pint nf water - stir them together, and when 
they ku r c aloud same hours, add a pmt&F water* and tWu ounces of pearl adu--, 
and place them over ra tire the! will jn*t kceji thcui dmincring, till the oil 
apfi+Mj-rd of a liaht jimher c&iuur, lind Eiae lott oil smrll p except a ]wL wfisv. 
Booplike scent-. Then auperodd half a pjut of water, in which an ounce of salt 
has been dissolved; LUid having boiled them half an honr # pour them into a 
proper vessel* and let thtui ataiid till iho sepnrution of the oil, water* and lime 
he made* a* in tho preceding poeem Whirs this eperntii.n [* pBrlbiruLil tn 
j ire pare ail fur Ebe WuollcU manufacSure* tlnf inth may be omitted j‘ but the 
s-uparalju-n of tlie Ume from the oil will be dower, and A longer boiling will he 
n<!£c^nry. If the nil be required yH marc pirn?, treat it it is fllmiratvd 

from the water, ^c. pcefinlijig lo tbcsecEmd proc?BH, whb an ounce of chalk, a 
quarter of an {iniice- otf pearl adn?fl r and bulf sn ounce of nail, 11 
** ln the fioulh-Sva titPivTy, the vlialeTf britig lianic their &ll in casks. In 
caflwqueneCj however, uf tile watieftd and ib.Jigt'nnis mLture of lha process 
adopted for ubiaiEung eIle oil frum Mat blubber, eotne prcasiis bnva liLtelv been 
*uot out by the ship* t(» express the oil from lb# pieces of the blubber that have 
bccu hoih-J, hut in which a great quantity of oil sit El n> meimt All tbii ail woa 
fammily allowed to remain tn tli Lie pieces, calh.l 41 flcmpi," and was with them 
made u*e nf merely m hud, and hurm-il under tlie ** lry-pola ta m hnilen ■ hut in 
cotLHcquLuc*- of the cxlrem t* i n Horn mobility of M \& an d it r ^n-al superabuiLdanc^ 

sertolifl BccidenLi occurred Eiy tin Hum Lsuing frum Lhe- fpruace, arid CilcliLoir 
f tb# UlJ hi the try-pate. By the We of the subjoined machine fin p, 204) We 
unde i>E and dial the danger Lefuremwitk-ticd hah been obviated, and the o3 cnii- 
Earned in the icrapis, wbtcb Wins lielnre vr.-ud, now forms a ^•jj S [ble portion of 
li^hjp icjirgrt. It ifl the inreNdou at Mr. JJtn Ilkik-, an inlrilieont eud^ 
IIIHT* of Limcliuujse. 

, - aaaaa is the ftnim? of the jirCxi, emir. Eating of a jtionjr east- 

1,0,1 hL-d ,utd head, I.ul wreughp run jamb.-, scored m each end by null ami 
i.crrwi; h i* a hallow cytind. r. with an man plate perforated with *nEalt holes, 
res mg ap u riba hi tin- twtlnm i>f V Eil- LiLst-irtm cvltndcr* a= fhown at tf c ia a 
EBVU ’ fir ‘’HbwuiiS tit (,iJ [ t . ™u (iff; rfli a FOiowlr, .iW made uf ,Hst inu ; } 
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a screw mmL of wrought tPWIi and Jilted into Bn internal! screw in the wh**\ <7 ; 

A [1 d ]£Yt»T for snowing down the follower, when great ipeed ^lid but liltl* 
piunmij is retired, i It 0 boll which is put in to ytvvnit the wheel j from >* 

timing fiiimd, which then become* 4 h*% for the screw ba wort lh*ui£b ; when 
great i:r prendre is nee ek*ry. titti bolt is withdrawn, olid the power of one Or more 



HHH1 applied to th* feuindltt jj f wbbh fermi an endtE aK acre*, Olid psce nmdon to the 
wheels ns ibowtl at p, ibe wheel in its revolution bate* upon the unduraiiit* uf 
the head of the presa„ and consequently force* the screw downwards* wilh tbe 
hicrtitfed power of tJie entiled* Ktfw And wheel and mob wf=w. The itnf£* 
ere put into the cylinder worni, with a mattrtov, (witkt-Y lnuket*! J of an inch 
thick in ihe bolUrmi In prcwiil the hard *i.iliararico from filling up thuholr* at f. 
After <he prefcs 11 chirked, it ifi let to work by fsis£ serfwinp d&ffQ with eI ■ 
single poTrer of the acre** and lerer, and finished by Adding the power of lh* 
wheel mid tndtm *vrew. 

jVui'hw Oi/ 0/ iiTWY/ — This eilniwdlnJiry nnd valu.-ib!-/ production is ■Up- 
|Wi*Hri In the the Wily known instance of * perfectly Tc-inlil v hqijJd obtahajLM* 
without l be aid ol’ urL It in yielded by a, Iroe of tonthtefldsle height, which i* 
fcMind in til* v(ut f^rcvis that cover |be tbit end fertile nginttl hrtarten the p* 
Oroiiooko and the Farime s in South America, The wiwhI of tbii tree ii 
arumitip, compact in its texture* and of ■ bnumiaU enhrnr, end its route 
nhhikiul with essential nib The uil i.> [irocured by atriking with ;:m afte the 
proper vessel* in the in tern hJ lavras of the hark i while a daliaill !■ held I* 
receEvi? the fluid which gushes out an iuch abundance, that ilvetiI qimrta may 1 
1 w cmlghl from A iHOgle indricni, ir rK, opErantm L. perfoiflic.l with dexterity. 

In, miny respects rhe native oil resembles the essential ulitjaiin d by ^xproidiun, * 
dtetiliailon* alld other arti facial proc >r^Ci : it If, liowfVi- v. more Itklalile and 
highly TCclihld than any of ihcflij itl i|ie-cLfic gravity bard^- es-.^eding ihut 0/ 
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OIL-COLOt K CAKES. 


ulcnliol. When pure it as colon rlraa anil transparent; ilh (junto in warm and 
fMiligrni, ill* Mili.ur oromfllh - and ch.nc-iy allied lu ill at t .f liu- fc oily and rcdfloui 
JU1« of the CQDifHL It 12 ve4atHfl i and evaporate* without fcaiduum at the 
Lii-iliriniV UtlHOfjilariie learqicruture. H 1 * inlhirnuLahk, and, exficpt when mixed 
irLtli alcohol, gives out in its conihuBtiaa sl dome smoke. Ewlhw the flddU not 
the slkalitfi m-cm (u i-xort any aendhle action upon tlio native oil; -u 3idia combined, 
however, with sulphuric atrhi, the raiitiire *&*■»!im q momanlary brownish 1 inw, 
hul $ikui rrpuius itH transparency. The oil of Uuml di®alves mmpllur, 
cEumLahmc, wi k* r and reams and readily e&tlibLites with Tolutife and fixed oiLl 
F t 1;-. itLEnluble in water- soluble in alcohol and clhar, thangh the Btu-cdiic 
grvrttjijf the Otl C&raeds that of ether; the dim pound formed by comhimng 
thorn in the proportion of part of the former Co two of the bane r" floats upon 
tiie surface of pore- ether; mid may, therefore, ho lb? lightest uf all JiGwWtt 
iinida^ To the oh c mbit, and the vegetable physiologist in particular, nethre oil 
of lateral, elaborated by the unaiaditiid band of nature, in a state of pnrilv 
which th* operaac processes of an may equal, hut cannot slirpaas, presents an 
interring subject at' inquiry, and a wide hr hi of ffpcoiilatioru 

Thf Oil 0/ Hiirh Barki which U *u much used in Kuseul for Cuming 
leather, to Which it give* a peculiar odour, and » power of renting mnlstufS 
beyond any other dressing id prepared lu lim mEbwiujj manner largo 
ewtkn pul la lilli'd with the ihin white paper4jb? osEcmal hark of Eh'. 1 bifcTi- 
tree, carefully separated from the courst Lurk E the mouth 4 if lliit put u dosed 
with a. wooden bung perforated with tw^feml hole*. T he par ihn a lire pared la 
then turned witli the muulh iIuWji wardn, find luted whh day in the mouth oi 
another pot of the lame size, which buried in the ground. The upper pot in 
now surrounded wilb fuel, ulid a fire ii mode fthd cumiuued fur Severn] hour-i, 
according lu iIlu aize of the pqL When th l- operation h completed, and -hr 
apparoittf (TOoledaEul Linlnted, tl]e lower pot h found to cant-run a ifuantitr ui~ 
liquid eqLinJ to ultout m per OtfnC by Weight of the l^rk employed; tike liquid 
CO Eli is ting of .1 hroi¥ii nil mixed with pymOgncolifl tar, rwimm ing hi mi aeid 
li'jnor. 111 mdr> plaee® Iran pot* have been eub*thutcd for the earthen puts, 
the mou [ I is bf-iriLr st-psitaU'd by sits in.ij] plate pierced witli ho La, TJic peculiar 
odour of thr ns] u fuppoHed lu lie owing Id u reuttDlli snjLUc wliidi U mailed 
mt of ihc biirk. and dropa into tho lower pot during tlw jirucuan of diatilktiou. 
In conducting ■ III- operation oil tho Eurge acaEe, a nnmher cf Lheae douhlu jinL^ 
Inay he placed in tli»- horilontaJ hed of it rcVcrl>emiot^ furnace, with the lower 
putt imbedded up Eu their necks in mud; by winch UmLngeuietit a gtrul 
tammy of fu^l and litbour will be iltiluctL 

Fur furtiser mformalian on the njitnre and applications of ud p soc the artlclei 
Srcau-ULTI, Tallow, Was, Caululli, F.ht, So A r P Elajsu, 5TLABUr f ly% f 
(Print EFi r p ) KflismiAl DiLi, K'dr 

* OIL-COLOUR CAKES. A convstiLfrU preparation for liu we uf nrtiit^. 
inventod by ^tr, Ctorge BluekmiLU, for which trial gentleman was & warded 
medal hy the Sodcty L«r Art*, 'l ake, aaya Mr. Blackman, id' tlie ckiuv-t ?um 
toMtwb, reduced to fine jwwfhr, four «intca; of splriia of turpentine, 
pi HE 1 mix tLism LogwtiiET in a bottle, itiirin^ them frequently till the maatkli ia 
diaauL td ; U it id wanted LU ha5te p some hont may bo applied, hut (lie eulutron 
is beat wh<-El tu- dv cold- Let tlic colonm Eo be mail* tim* 4 >f be the heat th^t 
can Lj prWHU-d, taking care e>lui 1 by w&ihhg, .yc, they arc brought In tho 
grcaLfd! degree of ihienmis pnirLbLe. When the cuEehiti an dry, grind ihem on 
^ a hfirdp close stone, (poqdsyry is the host,) in spirits uf lur^ntme, eddiilg a 
quantify uf eJje m&stich vwitvh. S^rt the coloure su ground become agsiq 
dry, then prepikfc the compiMltiosi for forming them ink! cakeu in the fnllowiug 
mannerx—PrtMUro same of the pure = t and whitest Ipcrmaceti yuii eaJi ubtain ; 
melt it oi'tr a gentle Eire in n clean fanhen vessel ■ when fluid, add In it one- 
thinl of its weight of ptirii puppy oil, and «tir the whole Well tapth er ; these 
Itimga king in reaAfliyia, pEacu thu stone on which your colours were ground 
00 a frama ur mpporti hy moans of 0 clmrcoid fire Lindtr it make the atone 
warm ; nijjrt ^rmd your culuur llric 1 vrllh a mullor, then addhiig a suiltknt 
(jUalitity ih o mixmre of P^PP>‘ °il OEld Npermoccti, work iho whole luge tiler 
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wilh a muller to a proper cpj^ias e n re ; take then a piece uf a ItL hjlo fivr like 
vo ii ijjkiiii la make, ru !3 il into a b&lJ, put it tnlo 4 mould, prcu h. uud it 
will be complete- When these cokes are to bo uso-d, they murt be rubbet) ■ I ■ • ue i ■ 
in poppy, or other uih or m 3 ms\-iirv of spirits of turpentine and oil r as may 
best hue. tin.: ranveniofiCt or intention of the artist, 

OPERA-GLASS. A short kind uf telescope, med chiefly jn theatres ; Li 41 
Komctirnrii Colled n - l diagonal perspective / 1 fr*tc'i its con-true Lion. It can bin a of 
41 short tube, m^rtih Aide of ■friiieh there is o huh- exactly Lb^.'iiiint the middle of 
a pliiue mirror^ whL^h Tvllccts the ray* fttHing upon it Id the can vex glfl^ 
through Hfliids they arc refracted to ibe eware eyc-gkoa, wlicflfir they emergu 
parallel to the eye at the b utc in Ilia lube- Th [■ iuEtnimcnl ii 11 ut mtemLd 10 
magnify object* mare than about two or three Lime*- Tit* peculiar arliJiev is lo 
view a panan at a sm;dJ distance, so the* flu one shall know who is ubHerreib 
for the LiiN-trumtat points to a different object from that rollick I* viewed; and 
p M there ii a hull! uii each ridt' h it is impassible to know on which IuullI |lta 
object is situated which vku silt Lociklu^' ufr 

IJPIUM- Ail Ins pi seated gummy ju ire, which ia ohttlncd chiefly from the 
white pappy of the Eiirt Ijwpurfr aamg^ruai), It may ako he obtained, bni In 
a small quantity, from the Other species uf pappy. Il is imported fmui Persia, 
Arabia, and other warm p&rii of A^ta, in dot cake*, covered w’ L h ImvOj [a 
prevent their tricking together* It baa a reddish brown redo it/, nod strong 
peculiar smell * its taste \$ at first nauseous and bitter, hut ihk uwm bectHJlM 
4utiiJ r and prodnees; a slight warmth iu the muuth. In Turkey the white poppy 
is in grvat e u I Livatiou,, fur the putpone of ^Hording upium, After the fluftcriug 
of [be plant, when the capsule containing the seed has arrived at Ii* full growth, 
slight loiigitririrnul incisions ntnr made in the capsules inwards ibe evening.. A 
mi Iky juice ttoies out, which is ccli^tt'd the ii if x e day. Thi* etem of mniaturc 
tiring evaporated in Lhe Him, It assumes the consistency fitted for making it into 

“Mr 3 tj which slate it Ei found in This is culled Turkey ugi.. r<« 

dl'i-^inguiEh it frtun miuthiT kiiid brrmpbt from ibe L] 1 [ Indii:-s 7 which is ijvnE- 
nfij ftofter than the Turkey, of 4 darkt-r colour. Icn bittHf, ,and mom diMgrrc- 
uhlo to the ta>tc 3 cmrl hiu mi unpIciL&Eint cuipyreumaLic smclL WEieti opium & 
344ft and friubtr, of & hhickish eaJaur R sjid 4iEk Km |iVttuinufrc siuell h it is had: 
Its laste should! be bitter, hut not sweet 

GPOBA LSAM. TIib meat [irecioui uf (hr hiliama 5 or ihni cnuimouTy cn\M 
Bn Jin of filled- "I'Im- true bid=nm Ls of □ pale • ellawhli colour, clear end 
itwnJiipiirerit, about tlse caaaisl euct of Venice turpentine, of n Hlrulig, pe uc tinting , 
agrecablo aromatic smell, and 11 slightly bifterisS] pungent tuhtf. 

OPODELDOC, A &h?Illc inn of Sunp end oltobisl, w ith tbu adiit[.ia44 of cam-' 
phor mid vn Lit ill- oils. It is u-j'd, externally, agilillst 4 LiL'uuiaLic puios, iprains p 
and oilier like complain Ul 

O E 1 TICS, The miellec which treats of the nature of light, rod the pheno¬ 
mena of Tmen, Our prescribed limits will nut allow of cur giving mars. 1 than 
a brief outline- of tb*aeinntli tvf tbji suhlimr seienc*, which has employed tho 
pens of some of the mmt illnTUioua philosnphet> in ni&criiEvo Qg - ^, wh-nna- 
works uprin it iuc halh elaborate and umnernus. Fur the largor portion of the 
mil tier on this most In (l* ruling hroUeb uF natural plulsqphv. we lire ptrally 
indebted to Mr, A Pritchard, and other modem authors of entinenw. 

Tlie natural pnjpress af ih« ray I of light k Ell itmlght lines 4 yet, like ail 
other hmitar, light 4* tFilltirnced by attraction, which snTnctlmcn Mirtix it (ini of * 
iu dintiiCtHJiK; tins happen p whem it out of one medium into another of 

ditf™it deniity, .1, from dr In bo wuler «ir ^lass. . r frum wftti'nnr ^Ll-.i i 4 J t& air. 
Thu, dupodtrnn ar eapwhilily c,( lo be b^nl, ii calfrn) its tffyanyit'ifatf; and 
l Etc cbiiligr? of direction actually A.UI li \ IL-.[, wbon iht- ray? imlcr am u her mediuut p 
is cidLrrl ffjfrucfiflfc A very easy experiment will conviope any nna that light ii 
influenced by some peculiar la* when rtlleririg or [ca^€.^ r ona medium far 
smother- Pul oeil* end of a Etiok inLo water, uiid il will appear as if It were 
broker* Hus effirct U owing In I he rayl nf Lipid bei ng al traelcd or dntwti out 
of iliidr direct eatime on entaring the denitt medlmn af tSe water. It is noce#- 
Hgf* hoirever, hi iibstTT?, I Lint only theme my1 which enter anofru-r uirduina 


i&ilqwty, suffer feftswtSttti; fur rays which fall psiyjiMiilh idariv arc equally 
attracted on -iIL rides, and., iLLL-rtTcvrc- F Law Ho k^ctrhcv in deviate m Any direc¬ 
tion- if d ■hilling, Or a ay other cnnijjicuoiuA hut mu il? 1 trfyee^ be plec«i at the 
bottom of a h.irinj ami the- ap-ccLnlar rufire to inch n distance that ihn edge gf 
the re*tel just pvtnSB its being iccn, smEIthe vessd be them filled with water, 
.ibu shilling tt ill Jtpcotiir perfectly visible, thimgh neither it nor Lhc sp re Later 
change their pLure in the iHghtesl degree. la lIlls iiptiin^nt the spectator 
iac.ci .ll the hhilling- in an oblique direction, and thr niM prw?*dlng r>%rm ;i n by 
which it ia rendered visible after the lias been poured in p arts hen t towards 

bU eye uli entering the nm r L']sc- grantor the duassly of olijrnedium„ the greater 
is its refriicJav c jmw£?r^ and of two TfTrflCEing media* I but which ia dFjiss aijJv or 
liiHiunmublc nature* will barn a greater refracting pm/rer I bun the other, The 
iufidfjit flj mb' is the mode by a rgy gf ]i^ ElC. and a line ihawu perpen¬ 

dicular to tbe refracting autfhcp, at the paint wliCrc flic ray niters the itiribce ; 
miii tbe T#Jraeitd b the tingle made by the thy m the refracting medmiiij 

njiii the same perpendicular eontimmii. The jhW nf tbe angle is p I hie which 
****** Eu rarBiura the nhgli?,, being ilracu from a point IM one leg, pcrpuiuimilar 
ttfc tiie Other. In ibe subjoined figure ft C 0 as the 
huridrnf angle, HCE tl lc rtfra^il angle, uell! Bf- b 
ibi^ angle af dsritifiai i - A F Ipp tbe lint of Itic angle of 
11icidcnce; and H O the sine of tbe .ringlet of refraCt&uH, 

It may *e«u extraordinary tliat Light, should p:iss 
mam directly through n druse than ill rough a rate 
medium; but it lias been iiwLTluiriLil that light U 
subject to attraction * and £sir Isaac Newlujs discuvcri/d 
and demonstrated tbal this prnror h die isaus-p- of j-efrafi!'- 
tSEin. TLtc irntb of thii ibeor| i^ cialllirmed by the fact, 
iElbI Lbe dmrigjr in tbe direcLiqn u-l tbe rev rymiri tusres, 
iirrtj as might be when it comtb fn Cuia- 

tart pith tbe refracting medlUMp but a little \hLav it 
random tin- surface; and the incurvation liugiufiJiLi m praportidli Aa |t tmijmtieliFf 
like medhnn- 1J 

The Ecrni tt'u* i* given to any transparent aubAtaoee. aj glass, cmtal* water* 
Lir diamond, baying PDC or b -lb -iurfucE* eurvfl] to l ullcc t <t dup-n^ the Jigbi 
tomirititte d by El T1| C lensei in guncml use are lltcde of gliLKs T anil are uiunlly 
magm^ng glusEes. Gtairi, however, does not j.^sees a gk-Ucr abnre of 
tbij magnifytnff propHy lhaii other Cransparent mbstatitc*. Mankind jiuve 
availed tbemsE-LviHi of tbr principle af tv frautiuo lo excellent pnrpufv in the eon- 
■Eruchun of icnaea; fur ? by grinding the glaa* or ulhwr soihiEance thinner ai tbr 
edgy* than fn the middle, thrKe ray I of light which *c*dd Eiribc tip^o it in it 
line, nr pcrpendictilarly* il it wertr pbuB, pln'b- upau it oblinnely R and 
lUt refracrion they aulibr, ciHliu* tbinri to nhii^e ; on the coolrnrv. by inat (he 
stir- l^Iilss thinner in tb-.i middle than at tbe 1 id..-=. tin rav.n an 1 refraL't^l Ihecon- 
Srary way. and, Elirrefure, beenme tfivergml. The Hatnre of refraction ihnmeh 
lunMi* may, perbiLpo, lie rendered inori! clear* if wn fedticl that ujj currsd iur- 
faceH are coinpn*td of straight linna or poilkU, Ehfinilely hburt, and hicLsninrj to 
ciich other like tbo stones in Use aicb nf a bridge. When parallel r&v* fjll upon 
a Hiitfaco of this port, it ia ot blent that thwc only which enter the 'middle pail 
uill go on jo a straight direction ; tin** which strike tike rid«» wdi strike [Gem 
■giihqW Bfe Wfl Win, consentLoniJy* be mai)ti to nmvBrge. 1/ the surface- be n 
p.i-ffct curve. It is clrnr tlkit only the ray tliat strike a the centre of the emv^ 
wtEL enter it so a stn^gbE direction ; all the rr*t will be more ar lesi refracted, 
acWing to the degree of obliquity wish wblcb they strike the surface, anil tbe 
wb.>lc of tbe refracted ray* wlH Couver^ to , :i point callnj the hums- 

Gljissc*, or lenses, ere usually ground for opEical purpose into flfehl direreni 
furtn^ I I he kn#inay be ihd an both bidt^, iEke the pane uf a windew. 2. 
ll may be Hat r.n arte side, end CCUji ojc on t}\n other. 3. It may be ciUivcX an 
J "' ' j e& - ' 3 - hr flut on one side, and concave on the <4ber.« .1. \{ 

M tfltkcartf on Iftth +J._ It nifty bs conctx on one side, a ml concave* 

on uil 1 uibcr, r. ft mi:lj lmve otnu side, wbu h tami be ctini'rt, ground into llyle 





fan L*, whlla ihc othrt ddu U plom, H. U may have t^l umbra bit length in n 
triimgular form, No* I Ld colled a plane gbiaa ov long, u.j its iidel tt* ■ ^.'uralk-l; 




X<*. a plamnH=oti¥ti lcEI»; Xu. 3, a double coirei; Xo. l r n plano-concave; 
No, 5, a double cnnra ye -; Nu, 0, a menilcD^ Xu. ", H multiplying AhiJ 

No + Sj a prism, The tfj 1 1 11 fena L-a usually given to such ^Iueics off substances 
nn[y as eiW mrignify or dimmish. X^. 2, 3, l .lh^I 5, an= tbci^fore r 

K(bQ in alsaa ]pns when. Its arc portions t>f dittk L’ciht sphered; but when 

they arc ot equal radii, or purnllij], it bun only the ■. Heel oS cl plane glass - 
\ my ci'iEering Eh* plane y i--, Nu. l f will he Tvfrnctfdj; but it will undergo- 
another refraction on Lre i-mergence. which wiLI rectify tho form-jr; I3in pisce 
of tbe object with therefore, be n IlIeIc altered, but til* EigUnc Will remain 
the *aim- Supple All, Frtf, 1, 1" vepreaent a solid piece of glan with iwu 
parallel surface cm Incident ray E F will Ihj refracted hiilu FO, oiid ¥ Q will 
he refracted un puling from th^ second KLirfacc mt&O H r parallel Ed the ojtgirml 
iSirecltou K l\ [f parallel myi enEi r the jihi.ninura.Tra a* shown by 


l- 


* 
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Fk- 2 h the ray E will be refracted ttpivurdn Id F, and the ray K wUJ be reburied 
il 11 wnWards Hi the satna point: ihi re they will cro€s p and then go onward hi u 
3lr.Li.cdjr. Un r, and turMiti tto lo diverge till lflkre’cjjtud \n aom* obstacle. 

When parallel rayi full upon a double enures 
.el”**. k G, they will Its refracted stilE mere I s 

abruptly, and meet sooner in a, point or prLn- 
Cspal foe lm qt F, Tho diatatLcc of thi^ focn* ia 
equal eo the E^niL-dijirtieter the < ire]-- which tbc 
eon¥anity &f the gEejs contimiEi]j would produce. 

Either t£da gta^a or tile fbnntr, os iftey CflUtrct 
rbu raya of the sun into a point, will hem at 
th.it point,, {he whole force o! the rays tbal pojsi 
through them being coilCen ElnEcd there. 

From oil lisminoua object*,, tlw Faya of light 
proceed in ft state of divergence ^ but when Lho 
dtatanre- frciu which they cnjme in yerv ^ri-ar, 
the quantity of dlvergetiCB Li too imall to require notice. The filed iLan 
aud die lUlfep f<n: trample, are so immenKrly digimO^ tfiftt rHys Ore * 

alv.ays cenaidered a* pardJrl i ami It urdy pmtlwl rays which are cun' 
verg'd to a fihgui in the manner deflcHlied. Divement rajs procoo feig frunF 
3 | rijFfH, 01 tli.e flame of a eanilb', will be diSterpntly^i'i. tied- If, rlir r^fotp, 
a candle be placed L‘iact1y it I In* Fucal dblflUCt of u ungEc or doiihLi eonvoJt 












optics. 


2 Li 

Ecn» 1 the rays will emerge paralLel to each other. If the cUldb] be ptoerd 
neiirct to iho glais than ita focal distance, the ray a, afterjilulllE through 'hr- 
clu-^n wifi no ititogvc be parallel, but separate or diverge. If the eaiudle be 
placed still further utf, liar will then .iti-ikc the glftia more nearly paffW 
and will, therefore, Upon passing through culiverge or unile .4 A distance behmd 
itur glaso, more nearly approaching the distance at which pmulkl rnya would be 
eon verged. After the my* have united in a fa-UMn. they will nwi each other 
j,euL form m inverted picture of the Hum* of a candle, which iuav lie Mewed 
on apiece nf paper piLaced at Lbi- meeting of the twy* behind, This cau?s of 
the inversion of the iraugti Li trident, the Upper rays being ihc^e which coma 
fr^ni the ttiLciiri' part of the Inminoua body ; find iho under rays, cm lEld contrary* 
coming from the upper pari. 

In looting through a pliLtl«cm™ or double convex len*, file object append 
magnified ameahlv to the rule, that we i$ee every thing ill the direction ul tlw 
tinea in which thfr'raya lari approach the eye; consequent!*, she larger the 
□ uele under which an object ti aeen, the larger tbast object will appear. From 
U'jiiej die reverse in fame to those wti have narked, wt naturally expect oppnaite 
efl'ccLi; ftccordinglv, ihe at tractive and refractive pwen of a plano-concave 
and danhle-cancave Ibm (ire not itm arite the centra, but towjuda the cirtiffli- 
Fcrcncc- PuirsXkl rayu falling upuH these lenses diverge, or are iliaperHed Itrtyw 
nheadv divergent ure RltdtM morn no, and con Vermont rays are n-ind^ less 
convergent \ Renee objects seen through one nf these gSiiisrs- Appear amalk^ 
Eh an Id the naked rye. I-ct ai* 

in the snhjoltiFd figure, represent 1] it 

on artow, which would be seen by ^ _ W^>"1 

the eye, if no I vm were before it. 
by the tonv argent rays a c f i; but ? 

if the double-concave D If 

bo interposed between the object 
and the cyr, the ray o c will bo 
hrnt Uswarda g, and the ray f> * 
will ho bent Eowardis. h t mid consequently both wilt be ti^le&s, its they do not 
enlcr the ey e r Thf? uhjeel, then, w111 be seen by ilia ravs d ti 4 r. which, on enter- 
ing the dnsfl, will be refnHfted into the lines or and iri / and. according to llif 
rule laid down d the object will be seen in the laM direction of thesa raja; ihsifc- 
furo, as the angle urr \* much tmifllkr than the angle u i-fi, the arrow 
Htee»BHrUy uppers drminisbed ; and u, with ilia diudiiution iif ita appaient 
irae, wo connect tbc idea of it* being further aft! it arenm m hr ul rhv Jib- 
LttfVdc n Pi- 

The mi. ni i Mm* acts like a convex letl-i whtu it it thickest in I he miildloT that 
ifl, Vi hen iEa convex surface \& a portion of a less Sphere- than ita cuncavo one j 
nu die contrary, when it iji thinnest in tilt middle, nr has ita fioncftve duiftice a 
jxjrlian af a less sphere than the other, it has the L-lleet «.>i nenncavi: tens. IIjo 
ii\]a uf ,l U‘n*y l* a line ^MppMSi'd to be drawn through the centre til 1 La spherical 
surfaces. When, one aide uf the Iclbi 1J plAnc, tiro aXa* is per[iondit:nlii| to ihut 
side. 11.? axis of u Lt-ng ecrntlnucd, wordd pa^s exactly through Lbc centre of 
lliat sphere, of which the lens is the Bi'^cucut. The focus of el plano-convex Lens 
bat a dwLnncf ftt>m the toovnt aiiriSci! etjiial tt> the diameter &f the sphere 
of '.'Inch it is a part]: aulI ikm of a doubJti And convex U-n b 

at half the seme disEntLcc. The distinct of the liiS'UH of a solid ^Eufoc or ball 
tJ £ I libfl is oni' quarter of ft.--. tUanwBfir from, the iiL:.ref:t [::Lrt uf the twill- To 
explain liie cftoct * i the multiplying glosEj [Nu. 7A ii will unly \w nf’cessaxy tu 
tevert to the primdpli 1 , tbal ■ lijeetb ap|ioar lei E ell 1 diicclion af thr line Loft 
descnlHnl hy I he rays thnL render theiii rMUtf; hence, if tlte ubj oct B, (p 21i1>) 
b seen through the glu.-- £ 11 by thti ray IS A ihai jiai^ert th rough the surtkeo 
F Cl, the object, by thc^eyC at A, will bo seen it B; the My U U p nm* tbruugh 
thi* surface Cr H p mid alter rcfratllLun CO mi* tt» tire rye in the di nation of A 1>, 
*t pn?i-pdfetj from D, und therefore the abject appears at I>; audio?the ^me 

reafiuikr ihrou^Si the sm^jiiee FE f El ap]jCArsi at Cl canseqUeUlly', thole will hr 
Iho r-jqH'aniiJt-- of iiiililv nhjrcls Eia there arc flat uiUffncrE oa the gkas, for 
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rBcfo of them shows thu anmn object in a different pilace. "Ilic dilfM^it ion of lh* 
ray a tif LLglit to be turned tiank into the medium from w h u P uv cbt \ taint-, h 



CflUrd their r^fTihifttrf ; ibe change of direction produced by their being actuary 
turned bnckj U rdted All nbjecta which are not themselves mud non* 

*ire rendered risible by reflcctiim ; and g!aij. h crystal, water* mid tbemn&E pellucid 
media, reflect a portion "T ibe my* oflight which fait m them, ihtEr forma 
and ^ubftflhfp eoiali nul bu distinguishes On the other hand, the whole of 
the incident light Is not rrOccicd from any slllflc( T bcmevir bright nmnnth, 
and opaque. H is eedcTtlnted tEm; the heat lniirnrs reff«t little mure lluUi half 
the light rlu v roceire j the part I oat consist* of two port; on a, one of which, 
and by far the Eirgcsl,. beitig aJ orbed by the mirror, and the oilier, scattered 
by irregular rc-Hrttian. Light ha alwayw last, in passing through Eho most trmu- 
parent bodies, by the same EbtSi 

r l1ii“ dillcre ri t refrangibility of the rays of light ia demon wasted by the prism. 

If a beam of light from the sun be lei Into a darkened! reuin, and be received 
unon a white icrten ur opposite wall, it will form a ciieulflr image, and wOl be 
or one uniform whilcnes?. If a jiiiim be interflowed, so rImt ilie tight must 
pd:-* 1 1 1 ri jILltIi it Im! fii rt* \i st-m lien the wall, the image is no [oncer circuEur or 
whiter it assumes an obleng shape, terminated by remldreular dlllbet, and 
exhibit* seven different colours, This oblong image Es call id the spectrum. 

In thfc: whale range of ntdfoeopllktil eirpcHmen t, a more beauti5i3 appearance 
can □ nt he 1 1 1esentad to the eye, and initructfre nature will appear not. leas extra- 
ordinary than ila beauty, when It b considered, that the invrWtjgflLlltili uf the 
cause of it led Sir Injun: Newton to form the firat rational theory of the caiue 
uf cdlourw- The s-jven colours of the spectrum ore colled the original] ur pri¬ 
mary colours. If a spectrum be divided into 100 parts, the red part of it ip 
found lo occupy It of (lie so parts ; the omo^ §, (he yrilow 14„ the green 1" T 
the blue 17, Llii- indigo II. and the violet '>22. The red part of the spectrum 
h licarert the priam; and the violet, at the greatest diRtaELCCr ll Ei clear, from 
this, that light m not homogenous, because eIk attractive puuvr uf IH& primi is 
greater upon Eome pnrE^ of it tliatt upon ‘other pruts. Accordingly, lc i= gene¬ 
rally concluded that the mkr beam white light is ccnn posed of particle* 
differing in sire and derisity; that this dihi'retkCC uf their si,n- mid dcP^tty ia 
the ante of ihrir bring differently refrangible J mill that tin: it-pAr-ilinn uf «ht 
rays of one nr nwtv ftOui ihc f^t, by varinui im.-ans, produces all the diver- 
alty uf rcftLrjiiTT wbEcIi affi'ct Lite; sigiit. It Ls found, tiiat thu red part of light i* 
cspablc of btrng^r’ihg ihmUgh thick and re'alaEJrig mediutnl, when all ilu- utberw* 
cyluuri are stopped. ThlW, tl» Hill Appears red wbvn. £eeu ihrou^li a fug. 
The particles winch cumpose orange light are uejet^ in uoc imd t efranfr;biiit)\ Ln 
the red; and so on tu l>|i? vklit n which run*ists uf the mmailcst jHirtigle^ and 
which nlT, tbcnfuirr, (ho most turned out of their course. While ia composed 
of all tba primary cohmrs p mixed together En I heir dins pruportions- When 
bodlCi lltc ray* of heiit En tEn pio|Hjrtiun in which ibey exist in the Solar 

bearri, they appear wbhe - T w hen they i L'ffect none of the rays, thry appear btack, - 
Cuvix IctLMMin their simple Mate have been applied io collect the heat uf 
Ilie euii'h rajp, for purposts -.imilar Em those of bn Rung* mirrors. A burning 
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Ivn> mUiL b# convex.-; ■ bura nig muror, concave ; because bulb produce their 
lRcO by concentrating iailu- a futu* tbu ra)i of light Hid h*ftl incident upon i* 
largo furfdfitr As the rays which poas through n convex lens, or mre ncffi-ftci! 
frntri !i concave mirror,. arc united tit iLa fociu, their dlci't i- *■> much the 
^reiitur, U4 Ibv wvfiiffl of the lens or mirror exceed* that of the focus. 'thus, 
if a lein four incki in diameter collect the inns mys into a focus ut the dis¬ 
tance of one faolj the fftrtll image wfll not be mure then oUe-teTHh uf dui inch 
brand- The surface of this cirri r is siiub rimes ]-.-■■ thau the surface uf the 
leriH r eonsequEELtly I lie dutnily of the pUU> rays within IE 
increased. Il ha* been found, that Large ienaea and nshrort bum witli irreEis- 
tilth* intensity whim property constructed, dLspcrtLnp tlfcc loArd-Cal matais ■nul 
other sube tan cot Into gtl^ often in n few iceo-lida BufcJHNu (itAJS, ttful 

the various ollser optiflil mstrurnents, uuder their respective names. 

ORES. Tbr natural bodice wlirlicc mu tali iux extracted. Metallic trib¬ 
al, aj ] c t-s , when found pure, on. -sailed nath'o; bui when eumbiried with other 
•tiiliHinincea, as they generally nrc, they ore denominated ores- Aft it la of tlie 
utmust miporrimce to U- mripiwnM with the maitfriali of which urea are eom- 
po=iud t lu> wul! {.\% e 1 11 ■ simple i l nnrl easiest pruccMcs by which they may be u>epa- 
rnlcd from ^aeh other, wo deem it necewftry to give she M lowing trri^r account 
of the modea of rrdwet tun usually adopted. 

(Mi of Goltl — Gold lxuMs in nature only in the nMaUEc Write \ but it ia 
bearcrly ever found perfectly pure, fur it ia nlUycd In different prapDrtiujjji with 
■ ilvt r-f copper, tellurium, and aoroc other me tala. When it i* /Jlny td %■ i lIj iflver 
or cupper, ur even with b- 'll. tbs- gnld rclniusi it« ductility; but when . o i:incd 
wiili tiillnrlum, ita diatmetive diarnulEra eisliraly dEMppmur. The preaence of 
gold may easily be detected by trenl jn» the mm era! luppowi ru COOtftbl it witis 
rtiiriMtniritttic naiii and dropping muriate of tin hitu lLl* aoludnu. If itu- nohr- 
tiijtt eonLainf any gu!d. □ purple pTedptLiitt iujmp.il \\ nppeara. Native -«fli] 
ought Hu hr dL-^^lvi, d in liiln^lriurnitk acid ; the ailrer, if any uJprcmuE, fuJli 
to tire bottom in thu state of muriate, end fnay bo seporaiod \y HI end run, and 
weighed. Four sulphate of tron into the rolutioji, and the gold ia preclni rated ill 
iho mcLalltc H'alCr Tbccdppcf P if any le proacut, niii} be proainttaled lay nieojia 
of a plate of iron ; the presence of iron maybe nacertEutivil by dropping dnetunj 
i r Ttntgalla ini o a portion at' I he aolntion. The aurifEram pyric- > tuny bu trcBtrd 
with ilLEulcd nitrous anil, which disaoIdM r 1 1^ ifutij and acpanUe-a lI. miiplsurt 
the gold remanm inpulubSc, and is found in the stnte uf Mnidt grains. In the 
IltiELgarion gold (mn«p which ere the richest yet known in thrj tj td cuntlneu^ 
the attetiliun uf I he miner H nut esiltcIv limited r-..- E Kc itringa of ore, hni to tbo 
whuie content- of the ^ein, which are unuilty extracted, mid raided to the aur- 
fare in large Tlmu master arc distributed to ?hv u urkmeu, who break 

ihem down h fint with large hummers, and ftflvtsTUnk with smaller onei, till I hey 
Are reduced Lo piecee of the size of a walnut; the native ^uhl F with tbv matrix 
tiLturbed to it, iv flgsiu he broken by band Int m e LiJi imiiller pkvees, by which 
meam* other impurities and stony m alters arc separated- i bu ura 'ia tbdn iuttn- 
diu»d into tk wooden bo*, flnorei w =lh crut'iron tdulca, and, by the- jU tionof two 
nr rnc-tv Itcnvy span of u^ik, which are ah&il whh [ran, ntid altcmatf ty ivurked 
like- the coEnmem ilanipitlg mill, it ii fceIucclI lo a fm# (Hjwtltr; this, pjvrdc^ 
wbEch colleil ilulirj Is thcri removErd into a v-t-i | like a large hillill, B]jd miied 
with inch a ypantily of *all and Water os will render it dump; \] c workman 
l lieu bit PH a thin,. poroEsa leather b flg r InlrodllM a quantity of mercury mtu it, 
..Jindr by regular and cutitmucd presiure, form Iho mrreuri^ in my minute 
druj^a, ikroUgh the katiuT. hi thli divided stole it Mb upon die pcdvr-rizcEl ore, 
and is brnncdiately kneaded up with it, till tho tEqubifc cjuantitv, which depend i 
m the proportion of gold, bos been Added After eohqilclm^ i |,k part uf the 

E roceaH. die nnxt object is Eo incorporate |!ic mercury and gold ■ tJiU is t?lftclcd 
y nibbing the mixture together for lcriue tittlif by mafllia uf o wooden peptic; 
ihc mteUJTH is tholt Seated in a proper velvet, ond siiihji-ctpil,. fur ihirrt ur four 
i|.vl*i to lh»- tfLltpCIfailure of boiling waEvrt athtf, bis[ly H the mixture is to be core* 
fully wpilmd by smidl |^rctli m a lime, no that Un 1 carEhy particlcfli ifi.iv be 
cfllrird rli by die tralrr; the im-rciiry, combined with the gold, only rejuains 
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in to fonn of A partJotl -I 

u™— in , IcjLtliem bap, and ill* remainder u driven pjf , 

bovine b^inJ the -old mil ulm, with, which it muV>■ alloyed. »!■« 

[petal! found in «W MB. li«T *"f firEtTOBtod, *»*■««» the 
cipl. 3 , and to orndinc the oilier nn i.ik Fhe gold, whltlj ta hut IttUe -ubj“: » 
e.jlidatmn, is extracted by pras^nuition or hy tnipcIlnUdt, or [i1 HT 1 et ^ 
adapted to codi arc, wewEng In tta pt oF rt«» or WMsat-ar^ * " ^ 

..btiLcl in tin*. ways is rluAVB mt.ro nr \™ dlt-y.,. 1 . ^ "L^ 

anil r timer. Tk first step In itn purified.a ill-P™»- ' *. ‘ ;; 

CdfuluTIu* ) Tho gold, after it hits brcli iuhnultad to lh>s procrw, is uftti 
aM with liLr, whfeh. king .mail, - difficult of Nation. ,» oat removed 
by the action of lead; and Imws the n«*Wty of the operation ilantnnuiated 

lCwl.de of thn nllttinum whirl, hit, been hnm^l^ 
Eurupr. tine been previously subjected tn the pmet-ss at amalgamation u r -"“ 11 
America r find hence it happens lliat u-snuiH rputnWV -t mercury rtti>n»» in 
it In trenUng the ores, therefore, the tirst object is tu separate the trier rarf ty 
imrffitalri.. an open Indie, or h, alt earthy retort; the platinum 
re In .lining lifts r the mercury it ihna driven olj. aji] cnr, much vdlowcr, kc^ie 

the ii trtkks nf Id dispersed thrombi it exhibit their peculiar colour. Proori , 

CthXf nniui ,:.i it, Lb to separate the mnd with which the g.otus of p he 
LLm.reiXd. bv .A *Sm to a blast of uir By beat he evaporart 
the mereli rv, whir if spheres to them, and than wets “^SS’JSS' 
which an- ilwiv- in tied with platinum, and which arc thn. rcm^uiJ . isiin.. 
The ore h thro dissolved m all ocid composed of one part of nitre, 
parti of muriatic mid; it W»ck powder remama ; this powder, when ™M, 

54 - v*r?rr :rf£S ttSX 

mtSFq^dty of black matter, which W 
p^C but ,1 now proved to bo a compound of rnimhutt and 
four new metallic bodies, which Were discovered***)«>" ,,g rt hy Sir l.-nn mu 
ThretJ tw» llr* WoUrtim luw umes dwvm lu h1*o m ^trndc JI 

Lop s flTC , united ti^rtlie. in the form of drrttttrt numito nprtnK -ind 
through the other grains, from which they can he ff «"> ['^ “* 

witkiiLii iILOIciiIlv Muriate uf ikmmfttiiJi bv\Un rmw w\tted Tu uluL»ifl r me 
Xihimn SiMri hi Hit fnnn of a yclh.wisL, powder, which is * impound 
miuna'ir jicii! Binmoni^ nnd Lilniinrtm ; ibc iWfljfibtf E»lutJ"?li. ufttr the 
ISZSo in from it, .till contains, hc.Ues irett. mmutc imrm- 

Lit-.. „K rnrioe-s other .nbrtancev, amongst which lk two other metallic budios, 
p Ldium and rhodium, were tli.covered by Dr-W ul *-««□. “ 

Z [ilatitmm to Ihn stale „f salt, the neat ..hjcct OJ tn restnm it, h s punh ^ 
to its mctalUc slat -, and n. consuildatn It into a tuaUcablc «» , ™ 

rniLt blUlibaliif »f ball long b^n m m*®* of edhudmlile dl ™g 

and Lbutir It had been long discovered tlittt areetttc readily unl...-d with pk 
tinum. und formed with it an nlloy of great fueiftihty f m ^by. ' f*, " 

„r enidi platinum and nrsettic l and the latter iiii-rtd, hr-mp eanh 
Itlizi'd- was driven pif by heat, wbil.tlhv iron, L.ing taidated iliiring tlic I'tnc^-- 
,,Uu separoled fmm the mass; so that tile platinum was left in in impure 

l m 5 r«S£n..»-i- -*7 

scarcely ueccsraiy tn observe, mint be conducted according U> lhr imiDre enW 
nntportiull of lie ingrrdicnti which enter into the compoatthm ot ^ rl “ 
Srd ur reduced. Pure native sflrer «^irea no nth- «say rhon ft,-don. 
with e little pound, to free it from lit earthy matter. I" tk humid wOV, ha 
silver mav he dismlvcd in nitric add, and i.rec.p.tatcd by cMmrr.r.n , 

nrecipitntc mav then be fuacd with md# m a crucible^hy which the nlvw 
SbuiLd pure," emd lire muriate of soda .ohL.med- The ounferou, silver 
mawbc ItLcd with potash, hv fusion in a crucible ; <U nlloy oi Silver .ltd poln 
is licet 1,1.lamed, and ihs two m«tels may be separated bf the process of P^p 
^t'li^e tups which cor,si‘t of silver cotitbliinl with aMimony T or urseiite, or ^J,. 
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£ " ^ resulted, in drive >-fF the firncn ic aelcI antimony, the siItei remaining 
The proem Ja much fiuJtTfrtod by it it use of nitre, far the purpuBc of 
oiidflltn" iho metal;-, ► be LLisai jiaU' d Tlie opsh uf itlvfr are reduced tuner bv 

fusion or flrriaJg FirnnJ icm \ iJfcu former jfictb ud is elm-fly pmctlltfd on native suf- 
priLLTei of lead or galena* vlticlt cum manly eoisLiiltu a par cion of stiver* mid 
olt-n in pukIi quantity ag to make 111 sE-paradon fret n tlir lead a praHtfrMc 
umkrtsirng. After the lead ban been extracted frem the or*,, the object of the 
jetmer in Id uhtmn the silver m a *cpart& JtnLe„ which ia dupeyeil through the 
34 L: "’ y- biiiil; lhii i- pi i ;-Titled hy tin 6 process of pqpeJlfliLtijl on a largi; ncel^, 
or ntfaiug* m il ij_ usually termed' The other process of reducing tUrcr urea 
bv amnlpanaaEaQu U Ucw pretty generally followed in dill ..rent parta of Europe, 
1 lie area which are subjected to amalgam ■.ition are such m CuSiUuu only a small 
quantEty uF lead or copper ; but it La of seme importance that there should he 
cereo.ni proporiiotj ^<1 iron pyrites j and if thj» proportion be not lumirally 
■niKirt.1 with the ore, it is a go-id praetor to sujrply the ddldeii cy by adding what 
’ iTa ”. t|1 ^ ko _ drcaaed env, *u that the ]i_vpEllcuJ eoatuuLS may* qB hcarlv as. 
juj^il.h 1 , I..- £n h certain proportion i > Lhv quantity hiJ *ilver p which j 3 m he 
nwurtBjned by previously raying □ portion at the oVv. The are Wuisg reduced 
to the eaiiEaaieiico ot ttiaree =and, i* eorefdJy mixed with l iTruiiDn salt, lu ||m- 
proportLon gf eight Or nine ps-r cent. - when "the silver in the ore nmouula to 
£,| .-I ,T 0,L[tC£?B per quintal, jmd when ih* l.itttr firdmmtB to fhirly-twu ounces, t« 
T'i CEfc ^ Lli, ^ Lrrr from ten to twelve |>eir redt, of Halt : - to 3*- addtsL 

1 tie ni Kit process is moating like ore„ it| which about tliree ci l|[ei-CaI e ore iprt-ad 
no the tUior of a reverberator ?.ulface t and aubjcctcd In id moderate red heat. 
I>unng Use m-iattiig, the arc ij to be turned twice or tlkrjce, Ihnl every pn,rt uf It 
may b* c.jiutUy npini-d to the licat. When tht whole at lh* g T c is rnuEitd. it 
i- ground in h mill and pawed through nicves h by which it h made ai fine ae mcah 
msil II then pie-pared fur the proper profess of knudgflrMliun ; this is in-rfunned 
lu l “ fljlJour| ng mncaer=-A number of imoll harreb. which are made to 
rrvulv* TflpjJly mi their Jijria l»y uiebih of muhlucry ; or fiit-d t«bp h either ujuMi 
or e&vcred, Ikflvijjg in the centry- nf each on tustmmrBit rcsensbljug a, chocolate 

snill which nsay be turned repMIy by aimlkr machiriciy; the ml . <>r huiTpla 
iiic Itlled ahujjt ubE-cficitl^ with water, and, ifterwirdip a kufficiEni quantily uf 
nniafcJ dtp and mttttiiy, in nearly equal pmswrtraw, fa introduced, so that the 
wtiote may bo of Out co-nsialeikot: of thin mud. Ilic moebinon' b put ill motion, 
' L m vi iii i jam I'd yjtho«t iin«rruptiH^n p for tbirt c nr forty-eight hour-., mcorfe Lu 
I 1 * wliHi tilt malgtiaittlLiJu la c- iiipl. Lr.iL About a quarter 

* “ J, " lir t3l » agilatian uf the malt,. in the barrels has ceased, the 

pcrA t-r pai-t ot i: fiLlls to the bottom, rusd h withdrawn by nttcniirg u hole made 
or [tie puqjftiej th* earthy residue h carefully wnshc^d Ivx small purtintw at a 
1™ P { El 1 ni - deal of the amilgatn, which, from lnKng im r mitmldv 

tJiviitud, totdd not sink thttHlgb and mis \iilli the rtat, lh recovered. The 
rareh however, if oripnally rich ia uU er. still reUlfli n irtlall preportinn : it L% 
heterorev drjd!^ and b*ing mlsEid with aboiEt three percent* of MfjJt p lh apaiii 
reaiLFd, hot ftt a higher feinpcniture than at firm; foul ihc procizii of atnaknma- 
tiofi being again rep C it e d r the whole 4^ |ho silcer u CKlractcil The fluid 
fji' i^a m LH ^tminei! thrcnigh a dos,% woven hoy, end U Unoi aeparated Juto 
ft amalgam ; tmd tSic fatter being subjected to 
dsatuJatJcni, the «emnj ia driven 0Vcr p mid the filver rcinalr^ behind: tktt 
copper, which ih eombjued with the ^I wr, b Hepajated by cupcllniian. 

* - OrfA q/ jil/errary flieae preseat le^ vortrly than thoxe uf many olher mctsls ■ 
amt on account of the pDCLifmr prvp^rtits of the metal. tV- manageusent of iii 
UL^P. whether fur the puqmaes of finalyt lb qt rentncSLau, it lefl H cmnidicaud and 
UtifceuiL fn order to minlvse the ore uf njilfne inereurv, uf nntiye 

.urn, j r in mine acid- J lie gaM, 3f any ih present, remaiuH in iho 

Htoie or !»wder p and may he eatimated by Its weight. Hm- ulAlsiau a f v. ft ler 
n ie wlutbn happens to cantain any. ColP.mnu salt 

; s ' 5 i / 1 "', E|J ! hC,r ' ft 11 ^ f*-!* 0 c -d the msrCLLrv, but the latter maybe nifiis- 

. - i ® u ™ te nl qi^Lfititv of water, or, which ia far better, fif osvmMnaiic 

“| c hi. ETtiarLare gf ailvcr remaini iuioluble; lastly, th^ mcreujv may It 
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preni piloted by sulphate uf ireo, and estimated, Native Finnaiiir may be trealLd 
with a mixture af three puts muriatic* and mie pare mtrk acid, which disrobes 
ibe mercuJTi and bares the lulpliur. Muriate at mercury may he digested in 
mufiai j i' .n-Id, dll the wlmSe id diB^ilvciL Muriate cf baryiES precipitates the 
sulphuric acid, IUU parts df which are equivalent to 100 of ^mSpS^ati^ at mticsiry, 
and th* proportion cif ihh jalt being known* Wo bare that of the muriate. A 
vcnr slha|k ptuctsi Li MLdWed fur reducing the pres vi mercury; the belt and 
muit acieniinc muthud u ihul practised at toe nunn of Denux Ponte ami Pur Lit, 
The ore\ 64 it is bfought out of the mine, ifl emrefully sorted by th e hand, and tlm-e 
parts which seem deddtute at m■■ c. l 1 arc rejected. It is next reduced to pmtdcr p 
wild UdUTAklf mixed Willi one fifth of quicklime, which has fallen to powder 
hy exposing it to the air* the quantity of quicklime being regulated by ure pta- 
purtldu* Df dntiakir cyittaiirtd in the ore. The mixture being thus prepared, 
jj introduced inlu [ron retort*, which arc capable ttf holding nbHJt afiiy poundi 
Weight, 'Hit retorts* *u the Jiumhifr of forty or fifty, an. 1 lined la a lun£ furnace, 
end n gLiiss- receiver is attached to cecli, but it h 1114 luted, A tun-Le-rute beat 
ii iliesi applied, for thei pnrptHJ? of driving uiT the whole of the moisture, and 
when this is done, the jotninga of the vessel* imi*t bo clflidy st«.»ppvd with tem¬ 
pered l1.iv, and it full red hsjt hi to be applied, and continued fur revert or eight 
houn* tit the end of which time the whole of the mercury will be vuEuti'lixed, 
and condensed la the receiver. By Lids' process, i I fo fu -i H J ilmt fro i n d \ t-_. tc=j 
ounces of metal art produced fnutn one hundred pounds of the ore. 

Or*. * r if C*.tp jurtv —Th i1 inct.il found unlive iu the stole of oxide. In the iL.L-: 
of sulphur? t, and in that of salt, combined! with carbonic. muriaSki phosphoric* 
Mid ar-wruic acids. Native copper sometimes contains guld, silver, or iron. It 
may be dissolved in nitric acid : the guld remains in llie sts.tr of a bl&chish i>r 
rather TudeL-coIutiml powder ; the iuver may be separated hy a polished pEalu 
of copper fur It may lie pt ecipiLiled from jl separate portion of Itu? ablution by 
commnti ialfe); i ho iron may be separated by boiling the solution tu dryoegn, 
and treathsg the residuum trith water. Uy iElIs pTWere, tlie niiraLis of iron is 
deodmpu-.^ ; thr cxliI- of iron remain^ while the water du3oU<-4 tic- nitrate of 
e upper; this Iasi hJe maybe decoinposed hy boiling it with [Hjtaslj ■ tiae precipl- 
Ule dried in a red b*flt id bhu-k a^idcof cupper ; uuc hundred part^ oi' It denote 
eighty of the metallic copper- SuEpbutct (f Cupper may be dissolrcd in dilutau 
imrfe add ", part uf tin: siilphur remain^ unnltcri-d, and may bv ettiLunt^d by 
weighing it, and burning It ritf ; l»usrt 1* acidided, und may be precipitated hy 
niLraic cf barytai, Etio |i4Ttl of ttse dried precipitate indicolhag NJS of sulphur. 
By evaporate .*n iu dryness, and solution In water, th^ iron is sepamtfd, and thtt 
cupper may be ctli:ualu'l us in the EujC putiLgruptL. or muriatic acid may ho used 
Imteud of nitric u,cii.l, hut ill tliat mm It U more dithcuU to obtain a complete 
suLulioei. The Lu'jdl pfLriUi-i. cmpLuvcd in our Combh milling ditftrictl, ilhr 
reducing ctjppar o-rcs In the lu j j tallic- ttatd, are described uuilcir the arncLe 
Correa, (which see.) 

Or fi of /ran.—NotwiibsUnding die great i-arrely of iron met, thr) 1 Huy b* all, 
an far as anulysia it concerned, arranged under three heads; namely, sulphurets, 
osidtji, atidfiliLL The finl are diilingublwd by thaur general bronxe colour, 
but more particiitorly bv the lUff'ucating smell uf lulphLireinll acid ira--, which 
they afford by being heated to redoads iu tils; open sir. Th* second conaist of 
Irou united with caygun, and are bv Ur the most common ■ f alU Nearly the 
whole of the iron ores ill use ore of this kind, cuiitaiiiing also diUVrent propur- 
tioni of earthy hioe^t ml their cumpHiliua. The third division comprehendi *iicU 
Os coiiditt of the oxide of inm cam bin ud with earns add, and hnn:t are caileil 
mJU; tlie prinaijuJ Mirictias of these ara the phosphates, iiylpliati]^ irtefitaipn, 
and carhunale*. Tbo vaxium proc^^es employed At our gruat iron wurks i'.-r 
tho rudi LCtiun at tlie dilfercnt species uf irnii axe git'^A under die artido 
lion. 

C>VJ of Tin. — 'Tm-itouf^ or Vein tiu. aa it is CAli-d iu Cornwall, eanttiiup a 
large propurlion oF Stony matters j it therefore require* i'luuidcrabju core in hid 
prepaxiMoU;, previously to its being reduced. It U hrnt Lrc-^en hy iiattLincri iMu 
pier 1 abnui the iiie at a lum's egg, when it ii re^dy for the operatiuu of stamp, 
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ill-, which L* pen-fanned in ibc way already dt-scribed far the. ore* of gold, 

L n t ai>[ng tlliliS I \\rl K'. UU EJEliy llin-if -t.il:upers. A tila pLilU pt jlLi l.«LLi ft l' ,, .H 
Hunre, and pierced with huks, La admit ll modem* «n:d knitting iicftae, L» 
inurtiid 3 ii Ire- me- id' tile trough, fttld that surface of tin? pkte wish the rwigli 
eitreiris(4fa uf liie licit™ h on 11 i-d miida, by which the hole* are pwTiiilnl M 
hring plugged Up with the ore. As ibe are ig rediicd lu the pruprt rnu ni't* 3 
il passes j e h firewater through ills* Lkolesioti tike labyrinth where it kcuUeelfciu, 
Mid utter being washed uN a wooden table, II h ready f.?r rating, hi Mu* ttoLc 
it, bo*? il canildiTtilkle proportion <*t rapper and iron pvi'ite-, arm La culled 
Lin ; iLfivi- btinLr calcined, at rt low red beat, far several h-mw in * large rtrvtr- 
bfiTalmy fornocc, the nrc Comes out 15 f a brigbi uehn 1 ml colour, own^ c.j tku 
decomposition and OKiMaa of ftolMt of Lba mcllillk iuhlMiceti; bui llie oiitle 
tjjf i_i|-| ( vtuMI tin [jperation Li jjijwprrly cendtitried,, remains uiialten’d. I lie OT® 
if washed a Eceu-ud iliin-, to separate iho L'uikkai.umg' jiiijiu'riLu’-s, and the 
winch h luun L-^iiBiett wish sulphate of capper, la retainEd, and decomposed by 
mt-atiiH uf dt1 item. The reduction of the ore- iilhenoxt step in lbs proer*! ; swto 
eivi- uf roasted ore, with one fifth ul it= bulk uf ssotill en.il, ure iutriidoced iLilo 
o revufbemfary future, which i- about svvmi feet !■ ■ ><l;. aJsd tliree ami it halt 
u-idr—no- lime, ot% indeed* tlu.v *1" any kind* in requirE-th A hr-a* boat is kt^it: 
up far iiibnul dit litmn.the riu tinktik^ ifawn as it Li reduced. mad ewerird wLtli 
Mi 1 !, fceoriffl-. Tin* furnace tln-w tapped, uudi the racial UaWai into c -b^ 
pit. when the whole uf lEio coital |ta* ton out, the icon* are removed hum 
die f^rnuf, and a fafab ehaft^t 1 i o innrlr- the iiiela] in I lit pit. throws- Up a 
hLm, rieh in im-L-.l, n hi this imuicdiut: i.sr tl turned Mi to the fnmocc, imJ Oder 
the melted tin has ended n litrk-, it Ls taken nut with Lille*, and pc u red into 
gratiLUi mod Ida ; r-n i It cluirge ailurd Ft mi an me rape fn di'J Imir to iiiL- vwt-, oi 
me till, but Hi the hr;.! aecniir aJe lltit i-utirety free fsuisi metal, lllt-V ans si^iiin 
i.i,i.|;; • 1 o 111 1 waflhed, and mtj£ed willi n nc 1 ^ \mc*l of rousted 0^ Tbe piga of 
tin lire next put into a smrill revcrbiTolnr) 1 fkinnure k n In: re, without nuy aduiMan> 
they are Eubjecletl to +k wry gEiiLJe beftt; tbe purest pflL't of tbe tin iliclbi nrsi^ 
iLtnl is dniVin r rl, f.smiing wEmt is eotkd comnn^u ^ruinLd tiu ; ibu Other part can- 
taitLE H-.ftie roppert arsenic, nt-i\ iruo r wIiLlIi I- biou^ht to u state ct fusionp ami 
cadi into plffii ibrmtEip eunimcn tin. 

Oret of£t*itL- The Lnctbodsor inducing hod oros have beep giTon under tlie 
Article Si'e fils a Seim BATi om 

(hit of fUnautk .—B stall ill 1# accompanied hy liariee ailver, ^^leua, fiullie 
oilier rintalp, imd eHTthy auhstaneea. In cmiduetLELK tkic iinslyds, vioiiiy- 
ro ailing Li not ri*qiiiiiie, 'Fils' low (IffiW of beat m which bLsmUlh is fLiBible 
nclMien the redllttiali of the orca of lliis h.hoI a very sipn|dc process. In tbo 
large way. the arei were famieHv reduced merely b 1 - lii-atinp tin 1 HI jdoii^ with 
biirEking fuel r samelL itu?* a EhLdfuw hofa wit* madi in ike; grauLLih on i filled 
luoiety with idece* of wood and huabci k and afWr the tire ivoj klhdUd, the are, 
rinhiced la small pieces, was thrown, in k iMJini-thueH tbe ntuoip of a hollow ptoc 
tri*r wa-ii fkili'd with wn«| mid ore ultimately T and -h-l t»n fire, the bininuLh &epa- 
rattd from Lta imiiFix, and eoIlLTlied in a inm-y ot the bottoro ; tile ^LiUL'ily cf wlh.-lI 
iios. bow Kf«r, put nn end to tb esc rude extravagant roetiioda, arul the L-re-s 
uf bismuth are now reduced hi a common re v erbcj-.itciry furnace, llie bed of 
wbicli k lttL-ed with idiurtii ih whence the incited metal breim-i . il in iruik Indies^ 
and cftlt iitlif niiaui waighinjg twenty ar tliirli- jmjUUiL?, iu whitli Alufe it ia 
hreuphl to market. 

1 Or** af Zinc-—Tllfi opt* nf line ore site native carbonate, or comm on c»la- 

niiiu-. tlii- oxide fif sine om] bU-ude, ur \W mlpbuiclt of line. In like process 
f or reducing the ore of zinc* il Li fir it to be broken into unoli pieces, and the 
diflirt:nt impurities being separated, lc ii next ealcbicd m a rEVerL:ratury fur- 
Ikoce, at a moderate red heat; and if tbe ere l« calankiue, llie carbonic iicid Ii 
driven and if blende, it is deprived of iia cuipbur. After this it is washed, 
anil the mctalbc utldc being separated from ibe cariliV ]3nrU r il U drit'd, and 
ctEFefully mixed wdh nh;ut i me eighth dT its weight uf eharcush by grin mugi-ue 
ingiivdkenta tagetlu rfjn o miLE, mid is new ready far die smelting procc^>, J s^a, 
p performed in a ctreulwr furnapt T m which' are futdl six large earthen pet% 
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nboul four feel high, tout nearly ill the shape at oil jars. An non tub" u in¬ 
erted m<•. the buttnnt of etch [ml, and fusing ffintogh the Orel*-. I ■- '■ -r ol tlw 
furnace, terminate* in k (cael of Water placed beneath, while the other end ul 
tl..' tul)L- ri-se* within the rttieihli! to a four itirliei of tint top. Tin- "’“hies -ire 
then fiilwl with Tho mixture of the ure Mid chnrcoid, to the la*ri of the tube; 
the cover of each M carefully luted on, and lt« intense heat u to h,.- kept for 
-everal hrvtim Tltifl flint, oa tins pm^i of redact urn c-oea un. m trw 
of viiiumr, ID % trip nf die pint, but ns it nnnot fA»pe h H *««««* 
tldo iron tube, pasra ftltfl tlto wMfcf* Jind ii Ctffldeaierl In nnifH- ^ * he 

L-fobdeara fuMi!, and cast iut» lEu? fowl el when it is El: fur 

the market ■ but aa common lind contain* 1 litlJe of Ot b$r nwlah. P* cappcr r 
Lud cirwnic, Imn, undnuiaL^m-^ which impair tti qdfllfcy, tW mpwnt^ are 
partial Ly uponJad bv making tbs nine ih a crucibV, and ■LEmn^ mta ti, ™ « 
stkk or rartbisn rcii ife miunre <nf auSplitlf Kid fat; by tip kBflr, tb# rinn h 
pnttfKd from fT^l .. l!L uii. ntiil the iulphor emtibma ^th tin- mhez mrUh, 
cicept die line, and, <»»rcrtiii£ then* into fftLlpbaretj, they n*etD tin- Inp intho 
farm uf flop* whldl may be r?W«3iL Tim pnu* it tu be ttyetfW as lung 
any Kunn appear* LSoti Ziac, . t , T , 

Ora JirifiMU.—The rnlphmrttod are uf antimnliy h the only OfiS which 
jji fbaad (H rafficWil qmmtily td bn employed in thu P rocna " f redaction in the 
W way,and thepmee** iiumfcfgM*1*Eifcrcrtifitf«mple. Ihe™ t .bangup¬ 
rated from ctu ; greater pa« of the Stan? mature which ailbere to it* Ii |d.LCt-il ntj 
[In- | K -d of a rcvcrliui.itnr? tlimace, and mured with chArewl pmv-liir,. unu 
W E brmi-ht to a ]ow n-.lW, tht EnlpTrarri eutcra mlojWun + arul llu- euiliy 
part*. floUter on the untface, K* removed with a rake. The metisd port it c-yt 
Into tlie form uf large rafc^ Kid 1» th« crude antimony of ibe Ine 

Lik L *tiiI phteined in a atato of purity from the ernda antmion.V or sulpliuretp by 
diffirent prm^tea After it> reduction, to n pure itot^ si Laa- betti b«ng knoTrn 
hv Ihv appellation of ruguicla uf amimiiny. In ill* rcfintHnl chemy il r.-.mvi.- 
cMurc, £fc*L it i* unvr rolled simply ontirnnhy, but th, term reaulLL, *t,U ««u- 
tinuM to be Kv the mrrcluini ur tile arti^ri. (hoc AjIlHiiiil.) the r 


arc nutLOed under tbelr 


of Cobalt, Nkktif AtimiZt littnuvmy Olid MangmUK* 

^OttGA^A laf|« and very bormoninni mmicat isHtnmncnt, of cni^dcrabbr 
EEdiquUr- Thr-V were introduced intn liiii enuntry libunt ibe fourteen Ui 

cctnirv. nMtotiah iuitramenliof n anmlnr natnre, but of a 1 e» rfhnr-d UOn^it- 
lion, oert In LLED Limy: prinr in #nnic of tin: cilice ef the miitbera anil 
™r.n nf Europe, during the cidl Wit* they were remc^ed from l he ^nirehci 
m EneW. Ul *□ -.m'^ILv repnibalrd lU d»f* ™“W »«pb' h* ^mA 
i-ilbcr unjAUMU or ntfl M-biiLIifi*» i but afr-.T the Hctorate.n, <n: lu tl*: .I. h 
Euney of w«rLn»n ilqlI nLU.iciani, liW n>T ™ 

liiCrihiuci'on uf i'<"-ci2u InJellt, ikhd llu' rD-cvUblLiluiivut. at him*, a. our n.illta 
emigrautA. Thi- mo,t cr.MpkLLt.mi of lhu~ wli., ill catL^n^. t«a* >**rto 
mister to the public taste, ««* Bofflard Schmidt (altCTWiud* dtsimgri^by 
tlx imms ot‘ Father Smith} anil IUhaIuS H«nii; Mid, ft sppfAn, thrsa tMO 
individual, were bo n^rlv matched in »l)il.ty T that srvcnvl public Inal, w«tc 
made to dctcrmLnc irluw'Enrtnimcut *to rattled to stipcmr Eri.iiialim, which 
wu fill ally oJiLLdgcd to Father Smith. In liie tout*rmi J/«fasi«D for If, 8, A 
uiialut iLccount is K iv<n of thi* conttoveuy ftiim tlto pen of «' ■uuiivtii.. me 
rV<j,(iiii 1 r-OT. Tins acciixrcd durinj: the rriijn '■£ Charles It-: -cm I ■■■ : . ■ | 1 ' 1 , 

tin it were Eouitnicted ni that wriud bv Unms, sevcrid hne on.-, lire «i to In* 
Iwm*Wr>I in Wn; uamrtv, tlial of Sl Bride, ft- lMMm ^ 

AtC. Of tluis .1 coflttniclL'd by F ither Smith, may he enunwrnied ttm.1 lur 
Ml, Paul s, St. Msrv lTwiliudl,. the Tempi* Church f where llu- coutr-I .unit 
place), St. JlurV. Osford, and Trinity Collcgn, truuihflEC ; “'I t'1 ’* | t' c h bevu 
Un Whit cetebratnd for tlndr Innc mid the variety oflherr pow.f*, omh*cm g 
the tot hiinUM Itflft the cmnrtita, the flute, ami nienj SUirn- It is, mdwd, 
Musylned by jm.lv reputed ]..dgcv. Ill,U Ihcw M If, .lament* far suqiaia in 
lone any at »«' nmrUra eoint. nclion, nrfwitli»umll§B the grcAl improve- 
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menu in the mpchamHm of cirganji by By field* Sneliler, Gi^en, Oniy, Flight* 
and others. 

The ifmdeni oirnn is a very complicated and iugcidoua ptcre of mechanism. 
Although it is spu k en of as one instrument, yc fc* strictly seating, it is a enllec- 
tJOh of instrument*, ail brought under the flligtrs of one performer j and so 
contrived, that bn has il in hw power to play on any one sitiglv, Of (u Combine 
Htcral r or aEl. dceijrJin® to kM l-isle, In order to produce ninety of effect: |t 
cnniitsc^, even in na amplest form* of a number of sets of pEprSfCach producing 
the twelve notes of the ch:roiamtLE sonic* and cnmprismg several offlave*, ncCoftC 
in^ to the usual key-bnanL The magnitude ami grandeur of these iiutnunenti 
chiefly depend on Hie number and variety of the stop and lire* of the pipes, to 
[hat the difference of effect which it is in the power nf un able nrganiEt to produce 
j* ihnoit endless, To give a particular detail of ibe eonifruction nf oignns* would 
scarcely aqcnrd with unr prescribed limit*, and would* in m great metis urv, bn a 
p prtitien of many of Hie prim described under the head nf Apollo^H ox ; we 
iliafe, therefore, dose tJse subject in th U fdace, by rtferrLti^ Hie reader to our 
dccuuul of El iv hitter [uRtrumen t. and to the art iclc Di □ ax, m the (ijfwrd Ency¬ 
clopedia, which contain! much i n tcn?giLFig information on tills subject* whh 
Mcvt-ml explanatory of the mechanism of the eevcrol timfe of organs. 

OR P [ M ENT. A mineral jabatiiiiG&t comiatang nf araenid combined with 
iihoiH fin ty-tlirvc parts of sulphur, and ii ahcvul thrice u heavy as water. It fa 
found., both in a massive ami frystEilUred Elate, in Turkey, Hungary,, and notto e 
ullisx HUfLltteft. The nrpinacnl of commetCe H tin artificial pruductinji, chiefly 
imported from different parti nf the LctuelL A beautiful, I mi fugitive pigment* 
called finji yr&mc p li prepared from this mineral- (Set TajxtiskkJ 

ORRERY- An mtiwiomicnl fnitrumcnt, for exhibiting the muiiuni of the 
heavenly bodice* wasftnt constructed by Graham ; but itn lump \- derived from 
one mode hj How Icy for the Earl of Orrery. It is How generally tidied Plaxe- 
TATUUM, (wliieli fr«. 1 

ORRlS-KOHT. Tliv root <-f n wbiti?- flowered bind of fm* called /Yam time 
In j, which l- e □ alive nf Italy, and i= distinguished! by hi ring I wo flowtr- in 
rrtfli stalk ; the fH-tnls bearded* and thi- leant sword shaped + In a dried 
this root LS well known oil at count of ir- gratcRl! odour, which somewhat 
upura&cligft tli^r of the violet. I t U cdn^ueaHy macb used in the mannfec-Larr 
• \ Uiiii-powdrr, and other miklcs, fur which &11 sgiT^nblo went In tcipiivtd. It 
ii ^i-'mrtimcs empl-n r ed in medicine as a pectoral nr Expeotorajil, and aometimes 
in dmpsiM, in ft T«enl itfttc, ikrcot r* ealT^rndy fleridi and, when chewed, 
exdtei kn the month a. pungent Luts, wbieb continuei for several hours ^ but 
ihii acrimony h mlipont wliolly dtaaiputed by drying, Hrm-root i* due Gy 
iuuKirted into tbi-® country from Leghorn. 

OSCILLATION* Cftitrr nf. I'fat point, in a body vibrating by its gravity, 
in whiidi, if (in v body be pl^Ccii, or if the whole mass be collected, it mU perform 
ili vihratjuni in the same time, and with llir "Stiic flBgular vdodtj-* a.*i tliv whg|t 
body, about tlip snme pnint or oSl* of sEi^pvnsicm, The cenlrc of oscilhitsan 
may be thus found : ,‘insprnd the body by I fir given mdnt, 10 that it kiacy 
vibrate freely m small nlri F and cmiTU ibr member of vihraikjns it makes in a 
minute^ then will ibe dbunnre in inches, uJ llie centre oforCiliatLon* bu npi.d 
to ibe [lumber H ft, !?t. F iO. dividtMl by I he npi4Te <?f tin- number of libriiliona. 
Thus, HtppOflC .fisy irregular body were Hot ifi vibration, ai-d uiade 30 vilirnLioiia 

ell ft minute, then = Lifli Inches, The number 14tl,SS0 U obtained 

by multiphTTig inches, the length of a ■fronds pendulum, by (bo ^ juare of 
GO, the number nf vih rations il makes in a mimilc. 

OSMLLM. A metal Lately diacuveivd hv Mr- Teutiiiht among platim* and 
thus . alb i| by him, from the pungent anr] pecnlnir ninil of iis oxide. ! Jlie pure 
tiLL'iii!* pfeviously healed, did llflt ajjpar to ht actvd Upon by orills. Healed in 
a adu-r etip fc wit^i autitic nlkalr, ii comb in f 4 with it, and gnvo a yellow artluiiLna 
atmilar to thill frum witieh Ii Wfri pLocurmL Train Uua finlulJnn f adds iLjjarals 
i Lie oxidi 1 oT osmiuju. *> 

flVEN is a ^mend ierm njiplfad it* variously fuirmed appimtuB employed for 
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bating nr drying different Hibllleiutew, many nf which have been described in 
the aum of ibss work - we shall therefore eunfinE oinidvpi, in this place, to 
Jill account of tlial ptrticilUr ulaas t \f uvetl* wlkicfa are for the baking of 
bn- ml. Tk e rapid on baker's uved, 11 upon tbo old principle 1 ' (h it ]* tief dlt- 
lingnished), ia usually A vaulted chamber uf brivh Work, of an oral shape, and 
bating m iron door and frame in front: and there ia maitlv mljJ i il in th C u p ih-y 
part an enclosed doset with an Inin gnitidg, for (bo “tinrt Ti u, stand on k called 
the proving oven. To beat these ovens* faggots ore Umofly employed; their at* 
pul inside* and burnt to nsbes, which an- ifterWArdl removed, and (Tie bottom 
drnrtii out. During this prnc«a a gtbal deal of the bent prrajwi; and as a atilt 
farther length of time h rc^mtrtd In rkm.fr> r c the oven with the bread, \\it OVtffi 
must nettttarilj be made much hotter at first th-Wi ls rt-qurred for the baking 
tempera ttire j ntid, mnir^iiedtly, b great waste of fuel 11 thi- eftraequente. If 
(fitt livaE be'not great]Jr m excess at firat, (lie oven get a chilled before oil (hr 
bread is put ill, and emiur-a ihe Utter to sink and become ki hi-Avy,” To remedy 
this srifflntenijnce, ovens of more im'nl CJ'lL*4ruc$(on ire built upon a a olid 
1 1 me of brickwork, with n fiflflr of iron ill front; mnd on ode feidr of this W 
ranoll i cr iron door, opening into a small fuio aee p provided with a grnti^ on 
which the fuel (eoalj Is [aid* anil ad tuh-hule Utiderneath. The fire-thamber » 
separated from the own by mean a i.f a jiiLrtjtiem t but ii optn&X the over 

this is usually e reefed a copper with a coclt It* it, for healing and supply tug 
water to the bakehouse ; and tid 001 tide of ill* copper is situated the proving 
ciTrdp also indoorrl in the brickwork. In heating the oven, the draught from 
Ih* fireplace nausea the flumes and healed gam lu *werp pod reverberate atuttlid 
Ehe rirrulnr walla and duirtc r tuid lb* stint that may be at lird deputed upon 
the brickwork ii fukeqiifntly burnt ad as the fin: burnt dear, or is brushed 
nwjiy before the bread h put in by p *wub a such as ia used fur rlcorising the 
deckst uf iliijii si neiL. Tba farthest ciLrcniFly -uf (be fire-chamber (■ UPintlly 
pro third wish a sliding dow, by the open log or dosing uf which the hcpi may 
!je regnlaEt-Hd : oi;d rliita K bs well il- from tbr proxiaaity of Lbr fir* -'itnl rhnmbtr, 

I hr Iib'l! t of ihe ol’lmi mny bo kept up during the time the bread it b-ing 
put In. 

An oven„ inTenSed by Count Romford, and termed tbe pETpciud oVeti> hu 
bi=€n much eKl^dbsl; ftini though wch^ve never scrll it m U*=, it deserves, from 
its ^rigttuiihty, ingEciuity K sod r-udvruiE'iicr, tu be better known, For the baking 
of smell bn'ad* huItv, wd the like, its utility' is mttdifest- The following ii 
the d emipfi nn J^ivtn uf it by the Count, with the m inner of using it:—“In the 
trplre of a dreuiar, or rat bur A cylindrical IVIMH of brickwork, about ciglit feet 
i ei diamutrr, whk'lj oCcupW« the middle i*t‘ a huge rouui on ihr ^rumid I 

cnhitnictcd A rid ill circular dosed fircplut-c fur burning eitber wen?d* coali, 
tqrf F nr irf-ftt ■ the dinmelFr of the hieplaci* Ii obout 11 ii.clica, the jtTBte being 
phi cod about Hi indies above \kr floor, and the tup of the firepliLCf cuntractcd 
to about 4 inches; tdiuifidiolely above this iiatfi'W Ebroat, iii separate omila 
(each furtiishod ®ltb adampcTp by meads of which its opt'tirng van be coNlraLted 
moru or less, cijr entin Ey closed,) ofibon^ri Eidiy* ly W Is ich the ftam^ is conducted 

tnlo Hi 35 n- pr.riik- sets of dui-^ Ulidi-f -rhi Large pldteP uf eut-irun., whieh fanned Ktie 
bottom of *i% uvens on the aame Icrd, end juintng eilcEl other by tlirlr 
which anr concsaled m tbe cySllidflciil jtuiar nf briekwe>tk. Kneh of thuae 
phtes of rjL^t-irm being ipi the form of an L-qullfllcml tnaug'c. ihiy unite ld 
E hf ceut4T rT tie cv LiEidrical mooa uf briciwock; c&jj^ocdltyT L Ij-^ two ^ 

£if each unite Lu n (puiat At ilic Injltem of it, forming mi alsgk of sixty JiigiTCA. 
The IhiEov, aftrr circulating under the boElolii* of Iheat ovirna, rtsii^ up m two 
canals* conceded in the front wall encb liTeu* and Bdlnated on sb^ right and 
left of its inouFh; and, after circulating again id ifaiilsr fluta un lEic upper haL - 
aurfoco of ftittfkr triangular plntd u5 Cint-icuu^ which furms tlic tep uF the 
oven, goes off upward*, by a vuJulI htmiabed wilh a dam pgr into a Mow pLiice, 
sitlteled on ibe lop ril tti- hndriral mejji pf briekwoit* lioin wtiicli st * * 
off Life .in hbriiplili J iron tube, nh mi 7 tPcbcB in diuncl>T v itippcudcd npir the 
evilmp of ii i irum. into a Lhiirn.ey. niiuatcd tin unv (he mum, 11. ■«. 

±ix ovctiflp VL'hidl Am conitgijuui |U csicli other in tLuN iiilpi uf brickwoik, ilc 
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united by Llu'ir sidf* by wall* made of LlIes* ll1j<j-u t an Inch amJ a half t3iicb p and 
ten incbei square* (j 1 aced edgeways having ill HcparaEc canals furnished with a 
tu #ali a camiuimicEitifig- with tbc fifc-jdnCe. Any oqe F or mufc uf them* mav 
be" he&ted ftl the- Bittiii tun# without heating iho others; or the 1ml may bo 
turned o£F fmm one of thorn to another* In euulLtiUnl mrcuraan ; and, by 
i n imaging matter* ptnperh; the proems of hating may he uninterrupted. Aj 
itran as the mrat-pi«, or pudding*, are drawn am uf one era, the fire inflj ha 
imniMJiifcLrty tmrnecL umltr ft fit heal it Bgain H whiJc that from fader which the 
fire is taken ta filled with otheF dishes, and dated up," Wr have heard of eovcthI 
mrcn* Itai'j'ng brefl crtdd, of which tfili plan of Count Humfurd formi the 
groundwork. 

ift3ii rewaddeaf Owffl,—In the year IB30 a patent was taken out by Ml 
H obetrE Hivk.i for “fill economical apparatus or machine to be applied hi the 
process of baking for the purpuve of paving materials ; ir end for currying ihix 
i.|pventu,m into effect 00 ibe great scale* the MotropoftlAn Bread Company (now 
eaftincl) wm established. Thri navtug of materials mt-fitknrtS in the title mat 
qiiDled, had referBKe lo tho Earing af the vinom spirit which: ,ia generated by 
the fcmienlalkit] df the dough, and ia fen elf chiefly in the ptucra of bating. 
Tliis spirit, whim ijuly radM, is pure alcohol, and the quantity thua 
obtained from bread has bE#n rjuionaty Hinted; but we believe It amount] Eo 
nearly a got3on per tack of flour when the oven is perfect, and the jdnti w rit 
lulled. To mukr ft chamber or retort m itnpcrTMHli ah to carry on the process 
of diitilEalion as well m that of baking, would, of cuura r hr EmpnicLicaliW with 
riu^h porous and friable materials m brick mui stone \ Mr, Hiefca, therefore, 
□ilopled one of iron, laying inside upon the boELuni a fiijuT of hrjet* T that too 
aetrohmg a heat might not be cuminunkatcd from the melfil In the bread; a 
fire is made muter live OTfln, at a proper distance mid brick tinea totrun uni eating 
h-itfi the fixe chamber,, are carried around the qutuhl? of the t*xtTi r i y as to 
envelope tv cry part. _ The dnor of the Wen. LS made (o Ji: It accurately by 
grindingi and ii brought into dose confect by a transferee fi;sr and screw, in ihu 
niflmiLT uf closing the ivmuths uf merits. In tin- centre of the tup uf the oven 
a large tube, turned, ia fined vertically,. extending turn the brickwork which 
corers the iron chamber; in [bit tuba the vflpOLirt from ibe bicnd ar^ cofiected. 
afirl are thence condntl^l by n InLcml pi^ inlu a ccimium dhtillei’i wurm, 
which, be i tig surrounded by cold water* the vapnum become coiwh riktdp and the 
trttilfing Inpiid, c^iflpofird chiefly of water and nlcohd, hi the Hate of 4+ iirw 
winea," is ilrr.wn uE into dinLaM v receplactei for subsequent rvctBictriftii In 
ortb-r to re guild e the tcmpcniiLirc of liu- avi'n T an iron tuba, about the alze af a 
mustEt barrel,, and atkdit a fo^t \m» m imd rln«+d at tin- Irur^r rod* 19 Hiiipeiidcd 
Ti-rtirally .in lbe^middle t!ic ncc£ by pawng it through a csuurni bote in iho 
Jalter, ir> which it Is ckaely flttjeil; in this hike oil is dcpotilrd, hslU iuL^ t2w oEl 
ia suspended the bulb of a thErmomcter^ mbsH.- prfidiniEcd scaii: aljnvo L-xhihits 
tbc temperature of Lite ml, und f consequently, very nearly thru of ths oyon. To 
equalize \h? oppflcatiEKi of heat to tht^ nmi,' Mr. "liick- adopted tilt: roaltiTig 
fireplace «f Strd and Drutifuh. Fur this purpose the 1 j made cirvnUr, auii 
cl about a fb<* fmm tbe huUmtl of it in S iaroe cfreuLr libiliF of the same 
dkmeter U tllo ttwmn (dz iVct Jtp whicb turn- in a IwriZuEital pie no on a vertical 
azla^ forming 4 completa partitimi h^twrefl Else ftFE-plaiv imcE tbefiah-plL, exo pt 
where the fire-grate Ed si (unfed, which id made -ilT a aecEnrial farni, and! consc- 

a ucntly p readily admits of fitting ihifted him or mil uf it, iih .«- e . and, in order 
mt the air which i* faulted into the mb-pit to nromolo the comliEintian ntih* 
futil may not be diverted from its proper canrsE p the rim nf tlm cirenlar piatc b 
provided with a descending rirn F which dips h.%>* an antudar cbjuuie] (Ulrd, witll 
wilier, furraLELg wind is called an hydraidcc jorut, Mr, Hick* sLa^s in in- rtJ ird.- 
tkaismi, tfi.if when liic theroiamcfer ttcfuri^Enonlioiicd indic^Llcd a temperature 
ot dH^ 1, Fahr.g e]i^ n'Vrfl Is al a proper heal for baking* and that, during the 
px^-L-sri, a kriil from £.S!K> C.a SI■U KJ Ebuuid be maiuroiiii^d f u nil we ktiuW Ehol At 
dm ton 1 piTolure bread nuiy he perfectly baked. Notwithstanding 11*3 cir- 
rininiiiju.v, w v fL.svi proved * % p^rirncnLoily ( ihus ific Kent of I'rdirmrv 
bmm oven* 11 luualtp not H than Falir. r.t the lime ibe first hrnjd ;« 
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wit in i but tin' r*pi%ciwUii£ influent it Is nftemardi subjected to p probably 
renders *y,c h jl hi^Ta ir-m \ nei amro necessary nt the caiumcm-erauiH uf bilking hy 
ike ordinary prTCfih*; thin apparently entail* such a Woeful expen ill Lure of 
fuol, that It is well deserving of invcsllgauun. which of the tn miHln nf bokmgi 
that of a ™*l Wt at Hid CQmnieriflement oaty, of ihti! of a moderate heal 
icmtinac-tl throughout the prateis, e? the W«t, ft Ims hern. held, that lha bttur 
hjm the adTiiElUige of rendering ibe bread! sweeter, by the v^jionr carrying otT 
matter* that arc bath unsavoury and prejudicial; while the former, From the 
Tnii*iir bemg in the uven, itifettii the bread, JJtH thLl opinion can 

have hut a flight bari* to r^at upunj o Kittle rpfbtttion will fbow lib lliat in 
Hiekaa oven, ft* in othera of the miIir dons, lie VM "iMt pasa off aomphnW, 
ulIkFtwjM it would bccumfc ilciiie, and nopiirc bo nnich cjE^Unive force. at a 
temperature nf ISflO^ oi La burnt npt.ii the uVeft, The elasticity of the ¥Apcur 
in il f like that of a cmjuncrn util!, t-m thcrefnre, but Little exceed the presEunr 
nf the tttimnpbere; but this Weak steam i* highly heated by radii Hon from the 
tap, pliles, and bttltOfU nf the oven. and thus the 'bating is dYrttwL Nbw, if wc 
tcicutdar the mean heat of a common bakers OV«l to be 45U* (and we know it 
w EotUtta), it ee quite ohvion* that dcnW? attain at a such temperature could ml 
estst in a structure of thn kind; lior. indeed, ai a heat Hindi Above 2I2P* And 
bh 212* la much below n baking temperature by far the greater part nf the 
Yapenifized water must * in lha form «f Platini, through somfl chinks nr da- 
latfti in the brickwork or dour; Feit if it did, not. the sh* ruity of the steam 
Would* infallibly, man btuW open the oVen. The baking La, in Hus case, a* hi 
the runner, dlbrtcd ly me an a of weak it emu surcharged with heat, by rodtn- 
tioQ firain l hr: [np uf the ofoH, which must necisearily rKCLVC a higher terape- 
ratiirth lit-canic ft baa, (hrlll its arched funn P to operate at a greater distance from 
the bread. Hid h itlh to autfer a continual 
altstracHnq wilhcmt my fresh iupplv; 
hence arise* Hi* question* whether the 
km* of crdoricp radiating from Ihe arched 
top of the t-uinmtin brick a Veil, i* greater 
in amount. than, tlini wbidi escapes uiieebceI 
by continuum! beating at a l-nweir tPiiLprra- 
lure. Them flue, ho waver, other ctsu^Liliertt- 
liuns wlikb shuulil emit brio tlic inqE:iry P 
which we bu*-e nru Fpacc to purwim farther, 
but [lli.I'jT prEtc^ed to the next ^object that 
prewnu itielr to our nte^niiun. ilik i* a 
dumcatic dtfpIi. which, We are informed, 
has bcctL brought KucceMiruU^ into umj in 
several families. The annexed iigurc give* 
a Bectinpal vieWi ihe front nf the oven 
being Biippcflcrl tu be remaveii to (bow the 
mienor L'analfUCliun. a is ihf uven ’ 6 

the (Juc, which passe* uver tha axtcrEar 
aurfac^r nf the sides;, the back, and liultnra 
of tlir otrn J C ui the furnacE; d the ®jii-pit f 
t lbs brick-wort enclosing tlie oven, Jt ii 
not bitpndpd that any tltiiig should he placed 
mi tl i l’ boUon!i uf the uv l El. Tlu 1 1helves 
arc Hot formed uf imti plai**, but ennsnst 
cadi I uf two ohbng Invota ot wrought 
iron, placed vide by aide, a Kiltie di^lauce 
apart ffom each athtir. Tlic oven is -5U[K 
ported at the buck by huriffimuil bar* 
fixed in tliu brickwork at each comer. 

The front of the oVeH has three leparatc 
doors and frame*: die larger one the 
oven jwirt., two smalkr underneath for the 
furnace and ths? uall-pit. 
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Notwithstanding the eoummidatiiin this bvin ha* rttxhrd, it appears Eo m 
< i J [‘gi*£‘4i; dip com man defect of the Qhliouj -oven a- j ttucbe J to tiichen gr uia * - Y 
that of coiniii.urLkcatm^ a .'■Cattliinp beat in one part of the bread, tir other 
artk(c p while the opmirito aide of it Is compufiuiytlj Cub!. ^kiWul stperalun. 
mJ }3'# ky turning the bi-end frequently, and Careful! y re gylati o g the temperature, 
b4St tolerably; but without tunic very active circulating iutinaefa^ ordinary 
attention ttiUmit Bffiei jb bo^£ in & proper manner. Haw far thelt delects 
are 1 obviated m'a recent invention, dennip Lnitctl Hebert's Patent .Domestic Oven, 
tlie reader will determine. Thi object uf the in *. en tor b as la.-cti to provide a 
vetr ehea|i and durable apparatus capable alike of baking bread properly, and 
rooking other kind? oi food; they arc made of YarLutU sires, to adapt them !u 
iIlg wants of diiTdTejjt individual * r and arc rendered aa portable as possible*. ti? 
Nklit the nwj N l reuse an of die army and mrey. We shall here add, by way of 
evjuilplci, a description of (be unallcst size, which ire saw in the warehouse of 
the ageot*! ^ilosaiiL Donaldson and Olaagow, of BirmtEfghttU. 

rtpf* 1 Eiclnbits on crtifnal view of the whale apparatus ^ the outside Teasel 
6 being jimply a welt- made csisl- j to u hoiler^ or pot, which, when mad alone, 

% *» mg s. 
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(that is. without the internal Upparaltti dczcril icd underiMJLglL) h applicable tn 
■U the various cisgb of utker baiter*,—hut it fhinatmn ibis farther atfra n tage, uf 
having il ■Erring' double cased iron lid r, ground to fit sq closely at to prevent 
tin- radiation ui heat* am] tins «cniw* uf the rarefied steam, whins it easily per- 
njita dense: irJajtie vwp«sr to pass e£F The vessel it to b* impended aver or in 
fmnt uf a fire, and iu die of lilt larger sizes, they may bo eoaremstitly 
a#t in brickwork, after the manner of cumuum boQta. 

for the purptoe of baking bread or pastry, the re lifting of merit, btcnmioP 1 
uf potatoes and olhrr vegetablea. S.c^ there is placed rasyde she pot delineated 
* ill J%. ] a perforated Yyiiei, shown in F^. if. This vessel ji made of smooth 
CrtsE-tttin, and drilled wurh liutn at the iidi and bottom ; and bv means of little 
projecting sindsj it k hald steadily in the middle of the outer vessel, an ax to 
leave a freo spare of about a quarter *lf m inch belwren both ; around wlktdl 
irpflce theti‘ is constant circulation nf extremal* I:...: vapour, which operates 
upon every pert uf iho bread or other material placed therein, Tu receive 
the taUcr, there is T a mtivtihlc buttorrii ibown separably in tfic ndjuinLfig 
which is Bemovahto ul plcnsELre ; hut il xervea to correct die tvndcticy 
of Ino much heat in /his purl, when the oven ki impended OVtT 0 Itroeg fire. 
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it fAcllilAtea the discharge- uf ihff contents uf the dYfll. 
and La Hrasdv kept ptrfrfUjf clean. 

Inside of /%- 12 there is a ho ydoced occasiimiilSy a 
connected settle of ahelv'CE. or pan* tld r which may 
eitlicr constui two, na rcpmciitLNl in the dueled 
Fiff. 4, or of a greater iminhtr in the Larger nittt- 
Tkew an? for the puqiose of bating snmti bread. rolifl. 
bbcLkiUy fcarta, Ac,—'he masting of potatoes, for fry fag 
nr etcwiag meA, &e_—-which may easily be withdrawn 
from the oven by means of the hail handle f, which U 
join Led ao m to fall down on either ride. 

A fifth appendage, for masting ttiantj is alafl snppiied. 

[t oonxiiti,, b* represented in J%. S p of a circular drip¬ 
ping pan ft having an upright e;=Li p in iliE ventre,, and 
a jointed brad Wale far putting it JU OF taking it flat uf 
the oven* The pan fervei equally wall for broiling, 
frying^ nn d utber proceaae^ which every cook will com¬ 
prehend without -EiplimniiDiL 

The p&lcntcc staler, that. by the application of the 
several porta of thb apparatus, cither in their single 
Btntc, ur combined m the Tarim** wrrvj3 explained* bread 
anil all Other kind* of food may be baked, misled, 
hulled, sieved, or frifdy with the utmost facility ami 
economy; the instmctkiria for which are sent out with 
each of the ovens. 

OXALIC ACID, This arid, which abounds In 
wood sorrel* and which. combined with a small pul- 
liun of potash, v* it exist* in that plant, has been 
sold under the name of soli d/ InUiWY to be used is n substitute far the uae- of 
that fruit, panKutariy far discharging ink-spots and inuHtHnUi, waa long sup- 
pm-izd to he iULii igons In that id tartar. The -oxalic acid 1 * a good faht far 
detecting liine, which ic i£ para Lex from all tho other ficiiiat imleSi they m rr 
present in oXn^, I t hw, likewise, a greater nfiinity for lime ihnn for any * 
ihr- either ShcLJ-cs, and forms with it a pEticeniUint insoluble sialt, not deWinpoflahio 
except by fire, rand turning xymp of vfalcLs n. Some fatal acridi-nr* hove 
Dccurfrd from persons miBlaxiii^ thb *ait for Epsom idls; two w three dracJjmi 
uf the oxalic acid acting m & violent poison- 

OXIDATION, The process of converting metals or other auhs’uuicea mto 
uxidet, by uniting them with a emiiih proportion of ficygni* 

OXIDES. Substances- cum hilled with raj-^in without being ill Lhc asm* n * 
an and. There are BcYcriU ckxidea of Lhr xaniu- mbirtanm ^ difieiing itttl-e prii- 
portinn uf OXy'gtU thev CoulHin. When a mbs tan cO combinea with only ntac 
prnjiortiTn of n.CVgtn, it is termrd the protaisdi-; wdtb twu ptnpiirLk i rn id 
uxygf-fl, it ftirras the dBiilUXidm or binoxidc , iritli tlsr-ec, thii tnecixid^ H«r tvr- 
itiide ■ nnd with fanr, the per oxide. 

OXYGEN, which, imCi^nbmed. LI known only i& a gaEccras EUfahmes* tu 
i lj*ei H'CTcd by DtvTHcitfavi fa 177^- It haa Imd oallL^ daphlogi^iicatcil far, 
empyreal niq and vital air. The cl- rm oxygen was given oti (lie srRpjMisiliisli 
tisat'il wxa the boIv caw* of acidity fhi-_ -nhsLincc es highly fair--! E.mt m the 
•Hflcnny of mttiiVj as it formi nhuUt a fifih part uf out utmi^jihcrv, ■'■ 
abundwilly contained in walrr. fteiilt* islts, and OS id* a. , 

<>Xj r gen gas may ho obtained from n VAliity of sosutes. The pMirnsidv of 
tpangAnrsu, -uf Ica-J raiid mercury, dsa natre and chturale of potajh r vie o rge 
quansitk* whdn tf-i^wrtbd to 4 rod hr.it. Thai mliilun^i nirani comaaaanly cm' 
ployed to prncure it, rare nItre H perorid* of inangnll-^ asid duDCTta fa |»uL;wh, 
ff nitrate <ff potash hr eajjoiu-il 1o a rc-d Iwrai ol a coated glaii K cnrihi-n retort, 
iirin n mtn hrarreh m quantity uf oxygen ga“, i*hniti cut>ii- iJuhtH from .1 
pmnrj uf rdtrej mil b? gir^n uiT, fail this is liable, p-irticulnrly LoWftfiU the cml 
..f lh^ praeKS. to be con tam in rated with UitrOgcn, PmnLtht priwade of man- 
can^sa, thv l;.u may fa- obtained either by hearing the mbstnee red hot ll| a 
m 'fUL- tl r ^ 
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gun ImutcI, or by putting it in Eli l- state of u fllUC powder into a flmk, with Jibout 
ran rfH-jimt weight of concentrated sulphuric acid, and heating the mixture by 
means of n lamp, in the dry way, one uuucti of peroxide of manganese should 
about 125 cubic inches of oxygen. The gwi procured Ln thfri way a suffi¬ 
ciently good far ordinary purposes, but when rogjtuicd of great purity, it is better 
ub tinned freru chlorate" cf potnik Pur lllii purple ihe soft li to be util into 
a green glass rt.nort, elTi it heated to redness. It first liquefies, and then Gil 
ItirfttUA uf beat, Es wholly resolved Into pttre oxygen gi». which with 

e&riresmice, and Into a while compound odied chloride of potfasium, winch h 
left in the retort. 

Oxygon gas is a Tittle heavier tium aimospbcrte iur. ltd specific gravity la 
E.lis'^ fine hundred cubic Indies weighing 34-454 grains. Ft is sparingly 
absorbed by water, 103 cubic inches dissolving only 3 nr i of the gas; but under 
great pressure it may he made Id tote Up half its bulk. 1 1 hu ne-itlier add 
1IOT alkatim- properties, for It doCH not change the culipur of vegetable bluES* nor 
do» li evince any tendency tn unite with acids or alkalies. It has neither smell 
nor taste. It rrfruch light feebly, and is a non-conductor of electricity. It is 
the limit perfect negative electric we possess, always appearing si t ht pssflltiv* 
pole when any compound contain"mg It & submitted tn galvanism. It is essen¬ 
tial t a the HJpfMfft of animal life; an animal will li ve in it u Cotisidrr&bl& tlm* 
longer than in atmospheric tale- but it* respiration he cornea burned and laborious 
l^f^re Elm |pw it consumed, an d It dies, ihnugfh another animal nf I he soma 
kind can sustain life frr 41 certain time in the residuary air. When suddenly 
etmr|iresMcd f it luu been seen to emit light ami htnij hut this ia^dd tn arise from 
the combustion of the oil with which the tube is lubricated. It has a very 
powerful attraction for moat simple substances, and there ir not uno of them 
with which it may not he made te combine. Any inflammable cubstniia |»re- 
viously kindled and ic traduced Into it., bams rapidly and vividly. If on iron 
or copper wire bu Introduced into a bottle of oxygen gas, with n bit of lighted 
touchwnnd or diarcoal at the cud, it will bum frith a bright Light r and throw* 
out A number of spark* The bottom of the tmttle should be covered with 
■iind, llint the sparks may nut crack it. Ef the wire, colled up in a spiral, Like a 
ttiorkscraw'i W 2 it Usually is in this experiment, be moved with a jerk at the 
instant a melted globule L* about to fall, sc id to throw Lt against the *sd? of the 
elass, it will nuflt its. way through In an [Errant, nr if the jerk l*e less violimi* 
lodge* itidf En lEie substance of the glass. If it be performed in a boll glu?*, 
in a plate flll-nl with water,. the globules will Irequciitly fuse the vitreous 
jtlazing of the plate, ain ■ L unlle with it to at not to- he aejjiaruble without detach¬ 
ing the glax& r though It may have passed through, perhajH, two Inches of 
water. 

All substances that arc capable of burning in the open lit burn with fur 
greater brilliancy m oxygen A piiH v O of wood, on which the least spark of 

light is \ lh jhie, bursts into t!ame the moment il ii pul into a jar uf oivcrn; 
lighted charcoal emits bciUtlibl KintlUaibm*; hnd phnspboras burns with so 
powerful a light, that ihe eye cannct henr it^ inipre^slcn. The act of cu-ru- 
Lining with oxygen is called oxidalioti. Wit! bodies which lla^ r e him Led with rl 
are said to be uvlditecL Thai compottnwl so farmed, are divided mto arlils and 
olid an. The former includes those CAfitbmiudi wbLch pc-5ses j thf ■: l : perat pro- 
FTrie* of Iteid#, and the Latter comprehend liuase which Hot Only want that 
character, hut of which many are highly alkaline, and yield salts by uniting 
wilh acids* tlxidadnn ift fonieriiriL’ 0 produced, with great vapidity* and with 
evolution i <f heat and Sight* Ovdiunn.' cmnluetiuti Is nollbing more than A 
frap.il oxidatioti, and aU Lnfijimmahle or coro buMi bit Fnbstanc^ dti'lvtr i ti l-zv 
p4iwcr rii Iniruing ill the often air from their affinity for oxygen* On other 
wcasicna Li tnkftf place uIejwI^ and without any app?aroiiire of IlcuI and lrght F 
b& 3m r‘y,-m|illficd by the rmttng of iron when cxpai^l tea moist ftimrwphere. 

OlrtiKSATlpNi Siinihir iti incmbig to oxidation, but of more gcneml 
applic.itji.u_ Ii qlgnifses the uniting of DKVgen to various ■ubsEancrs, whether 
the result bif ;m oside acid, or alkali. * 

^1X1 MLL, A comp^mnd of hcncy and Tmegar + 
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PAINTING, Hot an- Thu art of covering-with t-jirioun milnhla pigment* 
lh& wend* work) plaster wells and ccilinga, iron wurk, Jkc., of the interior and 
exterior of homes, It may bu divided into three repAnUe branchd, via,— 
plain pdru it Ingraining, and urn amenta! pointing. 

T|fct= material chiefly employed In plain painting it ah it* lend. It il a car- 
baniilL" of Lead produced hy Lhe action of the Vapour of vinegar on sheet It-ud ; 
ein-flj. when ground up wLtli linseed nil r forms the coEtinniu while paint of 
commcTW- See ClBOiv. Il h Improved by Itcltig kept for Several years. To 
produce the different tints, vmriotu colmara arc added tn the white lead liam, in 
quantity Recording tn the initially of the tint d^Sn^ H amounting,, sometimee, 
to m exclusion of the white lend l:l the upper or finishing coals. The follow¬ 
ing arE the cclfflin generally used by the house painter: — 


White Lead. 
Nottingham whit*. 
Flake white. 

Hiatt 

Ivory bJufL 
Lamp hiack. 

Blue black. 

Patent bbefe. 

Tfiftxr*-, 

Chrome yellow. 
King'* yelluw- 
Naplcj yellow. 
Yellow ochre. 

Hew sienna. 

Yellow laker 

ifrticrar. 

Bu.ru! uiiihrr. 

Haw irniher F 
Vandyke brown. 
Purple hrnwU. 


Spanish brown, 
lofk brown. 

Iforf*. 

Vermilion, 

Scarlet lakt. 
rrienron hike. 
Endian rod, 
Venetian red. 

Red l«?ad. 

OriDjjr lend. 
Ihimt i idj re. 
Pumt lacuna. 

fjfrttfWr. 

JlruiiH wick green, 
Crnn'rahl green. 
Venligris, 

Bhtt. 

Prussian blue. 
Indigo. 
fksbftJL 
Ultramarine. 


To bring these colour? to a date fit for use, they are ground up with a small 
quantity of oil; hut for pains ipg in dLEtempcFj the colours must he ground tip m 
waSer. ' Linseed ail is that which is iu general use, and is quite sufficient for 
the pLUT[»oic of the plain painter, especially when improved by Em: ins’ kept fin 
Several y^sri as it |in-n lose^ a great part of it* colcnif. I( it nmamed hy 
pressure from the =-=cd of flai. Ju very rEirc initflMES, where the leas! yellow- * 
ness in tlic oil would be ttyisrU'ua, lint or poppy oil tuny bo lised with* 
idfastigf. 

Spirits *.>f turpentine Is Isrgelv crnpHayed in puirttiripf it is obtain ad by djilil- 
Iftljan from Crude turpentine, which iru prOCinetl from the larch and frr-treei: 
being of a volatile nature, it is uned by the painter to produce what is called a 
Hit; h Evaporates, and leave* tin putot wsihonl the hili lllint. It ii aim 
era ploy tH 1 ill iiuree situations where oil would uoL dry. m m the first coat on old m 
work, which is likely in la' a huh: greasy from swmke, tkc. 

ToHiasten the dij iug of pfunta,. j are generally Uv<L 1 huflO most in use 

4ns sugar uflead, 11 thugend white copperas. Tltesep when well ground, And 
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mixed tn small portions with paint,. vary much mdfll them in drying; indeed, 
suosc cotcran will nut dry within them. Red lead h An cscriSnl ilr^r; 
nnd in ciwa where its colour is not ohjrcEkCTBble, k much u^ed. Sugar oflend 
i\ lKrtr^TCTp the heat dryer, though sonic what mare expensive tlmn tn^ elbem. 
It should he observed, that,, in the ftiushffjg nmLi of delicate ealouis,, dryers arc 
generally avoids AS they Imre a slight Lchd'iney li > injure the colour, Linseed 
oil had !romclm4iis.a dry sue quality ^i?en l« it hr belling with drying fuhstanee^ 
which rffladen it extremely useful c-u Home occasions. A fery good drying nil 
is made by buffing on* gal ton uf linseed nil with a EjuaHi-r fif a pound ol 
litharge, nr red lead* reducEd la a line powder, ll must he kept aliglilly boiling 
for about two hours, or until it ceases to throw up any tcum, when cold, the 
clear ucl mu.it he poured oil] and kept for use. 

The tools and ap]mratM* employed hy the plain painter am not very 
iiumeraua f Ve shall mention the principal of them. T!u1 first In order k the 
grindstone and midltf, Tble In utt epparafus necessary to every painter, M the 
purity of tl (to I ours sold ready grnuntl at the shops sa not to he drpr-nded 
ijjuin; suid Bome^ eolostra, ai ]aken imd Prussian blue,, will not keep toflg after 
gti"tiding- The grindstnut ii & tdah of porphyry marble or granite, about two feet 
square ■ the chief mpiifitc It, that It he Wd, ond close-gramed. 

I'htf JnuOer is a hard and cnnEcaJ-ibrmcd stiuie, the diameter aT the Lasa ur 
rubbing wuLm of winch should Iw about une-affclh of that of the grindstone, 
and ihe cone high enough to get a sufficient hold of it with the handa, Tho 
face of both grindstones and Yrusiler ahodid bt perfectly flat and PIUOOtL, A 
krje palette tnifg k used to Enlhc! the colour from the stone na soon as it k 
fluhiricnlty ground. 

The palette is a 8 in nil thin hoards uf no oval shape, haring a hole in it for the 
thumb to pass through f it b List'd chit fly in ornamental patlUmr, and fur 
miaing up tftnati portions of colour on. With this h employed the pakitn knife;, 
for mixing up colours on the palette: it htt» a long, llilu 1 and elastic hfode, 
ran Tided at (he extremity. 

Thu inost important <vf tlse poinlrris look are the bruihcfli these arc of all 
■fe«i both round and flat, and nrc made chiefly of hcgVhalr, The Lupi; round 
brush Culled the pound brush, and a smaller oile called the tool* are those 
mustly used in plain work. The smnlJest hagVbair brushes- ait called filches, 
JUld are list'd for putting ill small work where the li-d would be fen large. Thu 
piiLUlJ brush It Used as a duf Lr-r fur fOinc lime preirdpui to putting it mLo cohuir, 
whereby it is rendered much softer, Thw a rmdW brushes art tJjc camel-hair 
P^riK with lutigor short hair, necOrding to the work Id he dene. The variety 
of biujfcui used in graining will be spckcii of when we come tn that dirieian of 
llie itlbfrrt 

The Hioppsng-kni^ has o eliorter blade Ihoj] the pairtf^-knilL, add ie puini^d. 
It is used for mating good ibc Ijotas and rr:uik» with putty. 

Pnlty ia mode of common wbLitllg, pounded fine, nud well kneaded irith lin¬ 
seed oil, till it becomes about the oomtstc-nce uf stiff' dough. 

hniuiaig r...Wr#.—All sub*=tnnees employed fuc painting hi oi3 require to be 
ground up with s tmall ihOFtion of the oil previous to niisinir them with ihe 
whulF ipiandty rcqnfred for noe; tMi pmpGK, they mull first be pcimdcd, 
and linked through a Inlenhly fine sicrc, I ben muted with a ]H3rtion uf linarcd 
ol! f jetrt -ufliciint saturete them ; 0 quantity, ah*ml tie si*e of n small 
# c fT£i 13 tl > *w token on ifus polril nf lbs palettt-koife, and placed on the stone ; 
fiho mtiJJcr It liken placed up^n i[ a uud moved mind ahaut, or to ami tu in all 
directions, bearing o little Wright cm it at the lame time. This should be can- 
titULcd tuatil it it ground ^rfectly haring rise consignee and imMlhnCM 
of butter. Thp eulour mint ho occasiomilly trimmed from ih t i «d gci uf the 
Hiuue nod muller with the pAlctte-kiii^ and put under lb* midhr in thu 
midiJJc of || 1E Alone. When sufricienlly ground, it ii removed from the dona 
Wilb tlie pslr-cte-koifCp^lil n fresh fOUtity taken. It is not well to have mucii 
cciHjLir tiii the tlnne al Me timo : it [hakes it ntoru ]d,borinii.. wA iriU lake a 
JconL^r lime to grind L^e warnc quantity equally wtll. * 

far [mini hi#.—B^faro the colourii which have bet-tt ground can 


PAINT! NO. 




he applied tu the work, they must Ire iwpdefed IkJJ by the additieti of IlllKcd. 
ml or ipiiiti of turpentine, ar certaiu iiroforttons of both- When a tinted 
odmir is required to be mixed lip, a small quantity of lit* proper tin l abouM Ire 
fim ptopared era the palette, which will Km aa a giujb to mi* tire whole 
Hiuiin/slv hy. With the ground white lad there ilimiM tillit be well mixed ft 
portion tif oil, mid then the tinting colour should ire added, oi asn-rtahlfd by tire 
pattern on the palette. When these an- thoroughly mi**! find matched to the 
proper tint, tho remaining pattern of the sO or nirpeptine is to be added; t hi* 
better than pvt ring Id all lire all at tmec; it should fbftO be lindncd through a 
piece Of fine umiVbU, Of a fine Breve, and ihoidd he about the consistence of cream, 
or just so as to work easily. If it is too thick, thi work will have an uqbvcii, 
cloudy appearance., and it will be hard to spread | while, If it Ire too iIjiii, it 
will he likely to run, or will require fi greater number of ceala Co cover tire 
ground, and render ihe wk m\A Tlic stnmlng ought mat to be neglected 
where the appearance of the work ii iludkch 

Prrwifbtg wm&fur, and manter oferwci'din# until, tire pamtiwj. Acre "wr*,— 
Clean tire work, carefully removing df projections, such M glue T or whiling sputa; 
this is easily done with the stopping knife and duster ; then eovur over tho knot# 
with A composition of red kad, called knotting. The red Lead has the property 
of dryuiq Very hard ; and if it was Hot lined, lire paint would tin* dry on the 
knots, und they would drew through OTPCTT coat If tllo knala are very had, dwy 
mnsfc he CUE DHL After knotting egmee the priming, or first C0*1 ot paint 
Whan the priming IS quite dry, all nail-hdea* cracks, and defects, an- to b* 
made gwd with putty; then proceed to tire next coal, called the second ctiffiir; 
when this is dry, those places arc to he stopped which ware umitU-d m the last 
coot; flnd proceed according In the ii timber uf coaEs intended to he given. U 
nbnuid he obserrad that k ran cl Colour for new work is made up chiefly whls nil, 
am ll belt stopa the eucILQFI of tha Wired; but second odour for old Work in 
nmdc up thi t Slv With turpentine, became oil colour would not dry or adhere to 
it *0 well Thi cdmtr ■humid he spread on as evenly a* ptHsihli-; find ro erect 
this, ill scull up the whole, or a convenient quantity, is GWrtd, the brush should 
Ire LVLucd over it in a direction contrary to that in which it is finally tu Ire laid 
tiif; this is called crossing after cmBiidg, it ibould bt laid olf «fil y and care¬ 
fully, m a direction contrary to the cruising, but with dm grain ol the wired, 
Xx\sn g cur Li that anna of the creased bttldi marks ho left Visible. The criterion 
of e Q 74 workmanship is, that tha pnini bo laid evenly, and the brush marts Ire 
licrt obMtVtfd. In toying olf! the hfush should be laid into thsl portion of the 
work already done, that the jtitiilug may not be perceived. Enny eflftl should 
Ire perfectly dry, and all dust carefully removed, before tlie succeeding out is 

laid over It. r , , 

Old HurJS:,—Carefully remove all dirt and nxtninMIH matter ■reLh the stopping 
kniiv end duster; r.ln^e placLW near the »'ys ilionld be rubbed with pumict- 
ituiii' mid greasy nlooes iliould he well rubied with tUFf^ntJou. Bring forward 
new patches and decayed parts with A vwl of pFiSriiug; stop and iu*kc good 
with imitty then proceed with lln- trrst enflt, or aceoifcd Colour, in turpentine. 
The qimiilv of the next cnat will depend uiura the tlUJlB^r in which it il to he 
lillidi.-i|. 'll' it U to he pailiNHl twk* m oil ami lliLlc. d, the next coal T or tlnrd 
colour, should ho mixed up chiefly in oil, and tinted like the finishing colour, 
||> funik ft giomid for the ilatiiti^r The greater Liu shine of t^ac groumL die 
mure dead will the finkhllig coat or flatting Ire; lkkewlire f the more dead the 
qrcniml, the better will the- finishing cal shine; therefove, it la a goncmt ihal 
f..r finishing in uil the under rnut ihdild hu- Eurpontine, mill tot flntdhijng llat, 
|tie under Coat, ot ^ruuJld cnlcvnr, should he oil; but ulwtrtr, thftt ftd turpcntJl'i D 
nndt;r cojils have a little oil witli them, and all utl uulIlw cost*, tin? 

priuhijj^ nr first curat oil HfW We^Sc, have a little turpentine witUtheim 

K Hotting ii made with ied tEad, cisri'fiilly gniund, and llmmcd with healed 
nil uni a Lillie turpentine, F»F hmide work, ml lcw^ m^lly grcwli ; in water, 
and mixed un wiLL tknkble aiae?, is a good sulutitute, aud is gcilmdly used: it 
must be used hnL 

f l nn,‘: -j fur flWi ivori, —This ii Hindi! of while tend WiRl dfyois, nud a tiille 
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red le-ud in 1 1 irden it, and jurlher to asaisl ita drying | il Is thinned eutindy wit h 
oil, and should be mndr veri thin, ni the now wood, or piaster, suck* it in very 
friH L It ii & frequent practice wilh painEdTH to ebys lLib uIL coall by pi^ng the 
IK l W work a coat of Mie n cr liar and wnlcr, with u little W Li ting r culled tucflf- 
tale; but where dm-abhily u consulted, ibis should not be done. The a£upn 
t]ji> suction of the wood or plaslcr, but, at Lho Earns time, It prevents fho oil 
paint from adhering to the work; die consequent* It, that It ia apt to Mfl or 
chip off, especially in damp places, deurcblo is EomEtiniBB udmd tageQUfUy ufied 
on old grcnfiv work, on which oil point would not dry, i 

■WdW ttJuvr for rat ifflrl; or oil second colour. — This ia white lead thinned 
with oil and a little turpentine, with suitable dryers, The proportion of dryers 
for ordinary cates M about ODO ounce und a ludJT tu ten pounds of white lend ; 
but in winter, or under other nufurouruhle cirEunutimees> the quantity of diyera 
must be mcrufisei 

Second colour fur oid work, or turpentine eecend colour,—This is white lead 
thinned with about three parti of tuirumtine, and otic uf oil, fiUo a little 
di-yrts, Where much tinyrttitlnu is uW, leu dry«* ia rcqmrEd. ^ 

Turpentine eofouj- — Ths& la only used when the work !=■ to he finished in oil ■ 
that ia, hit shining. It is thinned almost entirely with turpentine,, that the 
finishing coat may hove a belter gloss. 

TkirUf or ground colour* its thinned with two^thirds oil and one-third lurpcii- 
Liar, end tinted a shade darker tluui the finishing colour 

FtnuMag od colour is thinned with a little mure oil tljan turpentine, and 
tinted to the desired colour. 

fi'/ififTi}. or 6lMipg turpentine colour, ia thinned entirely with lurpcntEne, 
and lies no E-bine. 

J bu*inrdflat it thinned with turpentine and a little oil, winch renders it 
mare durable than the perfect Hatting. To procure a good hat, it is nccesEury |o 
have a perfectly even glossy ground. And II should Iw of the Mine EmI, but ■ 
little darker than the mushing IhU. 

For i'lewtnl* md jtflPtA- — Stop defect with putty, clearcole, and finis]] with 
oil-finishing colour,, as directed. 

Fur two coefr ia oil. — Turpentine second colour, utirl fin filling oil colour. 

F,r rirv ewitf in od md jtvL — Turpentine second colour; third ml out, 

rttid Hat, 

Fur three coat* m fl2. — Turpentine second colour; turpentine colour; and 
finiahing oil colour. 

For t/u-ie }.n nil astdjhit mid work i.— Turpentine second colour ; turpen- 
line colour; third, or ground colour; and {Lulling. 

Foffimr twfr ia oii (new work).—Oil priming; off second colour- turpen¬ 
tine colour; and oil finiahing colour. 

For fwif ewrii ia oil on dflat fnc«r work),—Oil priming; ailacconil colour; 
turpentine colour; third or ground colour; mid Hatting. 

TlNl£n CoLouaa . — Sione colour .- — lEVhlte lend, wttli a huk" burnt Or raw 
Uusbcr, and ydSwW oebre. 

&mrf Mfo'w colour .- — While lead, and a little black. 

IfraL — White bad, with burnt umber and a little yellow ochrL 1 fur a warm 
tint, Alid with raw umber and a Kittle black for b preen tinL 

Pmrl tolwr? or pearl prey. — Wbilo lead with black, Emd a little Pmuiiii 
blue, 

Sktf Hat —White had r witb ; 1 ni inn blue. 

/kcncAi greys — White lend, with Pnzerian blue, and a little laku These last,. 
Used in Tjuious proportions* wlH ruoke ptiiplci and lilacs of slU hbodes. 

Ffism folfniF . — White Lead, with stolie ochre, and a. little Yemeni Lou nr burnt 
tton<* h ichrc, 

Buff. —Whit* loud and YclTu w ochtc. 

Cri ™ ctJntr-“S[io« ike hu-i, airii more white. 

Latmn mlaun —While Icatb willi chrotnc ypllow. 

Orange colour .-—Oiuge IcDw!, or chrome yellow and Tcrnkilioii. * 
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Pffdch Mfnur.—White IciArl, with either vmndism* Indian red, purphs brawn, 
or buTni atono Och*0- 

GM ctJfw -—Chrome jellnw, with a Ifttle tcrcmliorc and whiw, 

FWtfi oifeiff—White lead, with Miiili blue and black 

.Em , „, 4 . r . rfj _pfniridati bloc, taw umber, Hffld yellow Etanc ochre* with a little 

A hjte r and til inn ed wilb boDed oil and H little turpentine, 

Olive amrr,— Haw umber, with Prussian blue, thinned si before. 

Pea tfrmft . — WMle lead, with Uranswidc gram, of w * l b Pruas'nn WUC Mid 

mlottr .—Spanish brown, m Venetian tod Mid black, thinned with 
hailed ole und a little turpentine* 

Lrttd —White lead and black. 

Plain ap#tu* adt eni«trr—Whits trtd, with yellow ochre and burnt timber. 
/Urn qrogn* rjriA^THi; ttrfflir-—Ftopln brown, nr VrtUttiia red. with a little 

l should be ETound til helled oil, and thinned with boiled oil and a little 


fTwdl be uhviotta that the pittportkinB of the eejours above mentioned uniat 
be determined by the particular tone of cdmrr required- 

Dirlemptrm ■i L — Tiie principal difference between oil and distemper pjimtiHE 
h that in the loiter the edolirc are eround 111 water, and diluted with size. U 
is'much Irtt durable than ml painting but u rbrap-r, and » not attended with 
much imdli it will not bear rating* Ceding OJ* generally dMempared, Mid 
v/alLf ¥ery frequently. Hun are se-rend cokfln used fur du tempering til at will 
kint do fur qlE, 03 ii w^uld channc them. The principal are,—common sprue* 
ochre, common iudigo t ruM pmk, brown pint, blue radtter, men Verdi ter, 
minrfid ot«j. and Saxon green, WhUing u ihc Kuhanmco HlOitly use-i m iUm- 
temporiug. It should bo bmVen and thrown min a Wfal of dun w«ter, and 
left to teak for a abort tunc without etlrruig it—half an buiir u sufficient ] }n* 
surplus wiiter la then poured off from the Lup, leaving tmly the mfteneii whiltrij^ 
Widfih should then be ttirred, to ^certain thul there be fio Inmpe m it- lo this 
is added hot durable iw, in the proportion of Olka pound of hize to three 
pollnd= of whiting; it is then to be wall sttrred, and left to chHI or tvn**idm 
a enrol place* In summer weather it should iland over night, Woes* it it ls lite 
a weak iellv, it rs fit for ii**- If h i* to be & tinted eulour, the cuhiunng sub¬ 
stance should be milled to the whiting peei4«ai to the size lining mixed With It. 
Distemper colour dry tmtoh Ughtcr than they appear wlrnn first Enid hjii ; con- 
sr-iULE-wTly* it ii bn tier!, before mixing the lire wilb tbrm, to colour 4 dip of paper 
and dm It, to asccrtiiln if it ii of the dcaired tint In dtitempenng old walls 
or eeimtEit k b D^e^a tv clmt the old dhUcniper ho first washed oil with an old 
brush and ptrnlj of water- The bole a, craeku, anil damag L .rt pUci-x, should be 
made good with"pEiisler of Palis, nr dktemper putty, made of powered w iitmg 
and dmihla aize. They should tlien hnsc a eoat ot chmolp niiulr by adding a 
little moretlze ar.fl water to the fiiibhing eatour n and unrig It warm. When tins 
i, dry, tile finiahnsg colour may be laid oil. For new waS^ it m Only n««sary 
In clearcole and fitlkih- , 

ttraimuijf .—Graininir cOUlimsra (be imitating of wno* Md mafhlea; Uic 
iflCcr ij dirtjtlguiiti#d ty the trim Ituirhling: it ii ntnctlj on utiiLitivc ait, Jirni 
drimaods in Eli executfoci eon deferable judgment find gtwnl tcirje, umlid O' u 
dole obt^ryati^U of the peculiar characters of lb® different woods ami niariilcj 
to be rcpraenlcl It ii Usuollv dniu un pwnd preparol frtr tlm pdrpow, ll^ 
ceTuot of which it varied acBoidkig b> the kind uf wood <* nurbk- to bo 
imilaled; but u ihe msmoer uf proceeding in imitating wootb didcri froai that 
In ihu ctt-Hc of marbles, they will be notieed separately, besnning with— 

GtfVWHff hi isiih^ioo «/ prwdi.—Tho first llting to be altcuded to l* Lbe 
oroUtlff .mil, although generally laid *5El by llm plain painter, tt fcbnukl reetUTC 
putifllbr attention of ihe graincr, frr on tho colour «f the prciltllJ gTeiiilly 
depends iha exedlrnc* nf the imitation. Thu grmind should be chosen njf ibo 
r me Colour but a little lighter, itinll |ht lighten parti of 09 wood to ba 
imhuted MifficiefiE allowiincc being made for the wtiltf iftsrwsrds tu como 
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upon it Reputed trials on Small pntterni is, however, the best, aiid, indeed, 
the only **fu way of arriving at the tint proper fur lire gifflilnL Tito pound 
may either he mixed up, just its m Unishin^oil colour, nr it may he a bulanl 
flai l and It ftholdd l» vvry carefully pMin^ « the ihans of the varnish will 



bum! Dcbrc, and lake \ these, with the occa-innal mktflji-mn nf am all par riot is 
of the oparj[tie* or imperfectly Innswent colttum,—ivney hlaik, Phissian blue, 
or indigo, and purple brown, or Indian red, wifi he uitildcnt Id match the 
Colour of Any of the woods usually imiEiif^l These piemen Li were, Until within 
these Im$ few years, worked in oil" Hid spirits of torprutind; but, in consequence 
of the much greater facility found to be afforded by the hot of Water nr distemper 
eutdllre, oil is now seldom ar never used, except far wainscot or oak grain llsg B 
which ia frequently done in oil The fools employed in graining are round and 
flattened Log-hair brushes,, of various sizes | the round one* sre used chiefly 
far laying on the Otfttair* Orafimafly, as in van large pieces of work, large 
brushes of any cuuveuient farm arc employed Jor lIulE purpose. Of the Eat 
brushes, there are eutterg of TftrwtIff siies, from two and a hall’ inches to half an 
Inch wide | these are mode of camel 'ft hair, having the end* or points uf the 
hairs cut off square, to within about ihrec-eKghlhft o[ alt bell from the ferrule; 
ibe edges should ha very sharp and airtight; they arc u sad for producing the 
mottled appearance, m m mnEogmcy and satin-wood. Fiat Aop-Aatr jnjta, of 
Various tiies, from fix, or even twelve inched, to one and a lutfl inches wide; 
these are used chiefly for graining wainsrut in dutornper. Fini Img-hair 
brushes but of a much thinner de^criptitfEi than the btst-menlLoucd, are med 
for putting on the tecond grain, and far other mu Eposes, ikd^rAacr focii, nr 
wflener*, of several! sijea; this tool is oni» of ifto moit necessary hind, and It is 
rmploved to soften the work put tu with She other to.»l r . Crtw-bwidtifij of 
several ftircs,. from one and A half inch wide nad upwards; they are flat iiog- 
hair brushes having their ends cut off to within ttbeuE nn in-ch uf the ferrule; 
they should he VL-ry eqieiully made, and of the hi -i Loir : Ever* I■ riatlri! should 
lay almight and even, end, irhen cut, should Einv@ a giroi^ht^ unbroken edgc h 
similar to ihe Cilltcr. AVc shell dofltriha the Hue of this tool when spe-nkin g (if 
ibe particular woods lit which it is employed, Thrae r with ciiuif] end hop-hair 
pencils, sponges, ami pieces of wflib-lfdhw* are ftutifcient to imitate nny of the 
woods except wainscot in oil, which rc quires e particular tool, which will he 
noticed presently, liter wi^di gtflfrally Ululated are the following;—Oak, 
(dark OStk,] wainscot, ar light bu, pdknl oak, m&bngmny, rcne-woDtL, mopje- 
Wrab so tin-wood, emhoyDO, ubrtrWutid, and yew. The' general imtnic tiutu 
RiTeii for imitating these wilt suffice for any other fancy WckhI*, Wainscot, or 
light oak, id though the most common, is perhaps lha uuist dilflcidt to produce 
ci good ImtEuibn nf: It k dune cuLer |u oil op duivuipur* Th* min nor of pro- 
Wilih" ih oil will ho first described. 

TVtirtt&tui in itiL The elfecl of the pram in ih.i sioiul i. jo dlleed by the Ijura 
ptbntfkKlI, which very mueh rascmMen fteUnih, but the itachare liuE pointed, 
llic teeth of the gnuoing^ are ui' equal dimensions frutn ilia njut to the 
extremity, which in squora t and the inlrirtkcs behrieia them, are as HUiail as 
I hey can he cq^ Tli<‘ ]irirjcipal coloEtr used is burnt Uinhcr; tills, with a little 

much uf black and purple brown, mokes ale eacdknt wauiacnt culoirr_or cl 

litlla raw sipnna may fci Hied with li. Tlik colour must tampered'with ti 
poeuliar vehicle called graining alL which Li made by difisolvtup cwrj ouucb of 
Lw-wax in as much turpentine iu will just cover it. and make it easy n : , db’ 
fqIfe^ and by adding a na pint of boIW m\ r htirring £| well while mis i rig' WLi-n 
it i^ euld it will he uf the eansifttcnce of raft honey, ond wilL whm to bo used, 
require the addition of a little bailed oil anil tllTpenttnfl: a small tpuuHilv ^.-f 
rnlour \wi ndRcsent Eu -Sain 1 large qliauiity af uif The grUDing colour k to he 
uafi flii ?pry evenly and ven 1 bate. Tile brush marks, S nut poumred oilL with 
■n “ ' . bru1 * 1 <ir duster, vnuii lie m the directhin of the L-rnih of Eli.' Wad. 

u- iiwti graiiung-toal k lluti in Lo pai-cd over it, imitate the grain; it 
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dumb] he held in i slightly inclined posiltoD, Hill drawn along wish rt Email 
wsvltig mi.ilLD 3 i. with a littf* pressure, passing twice over cvcit pnrfc rtf lb* work, 
Tbu veins nrr then to be jml in, -or ratber wiped oft* which h best done with a 
JitMe of cotton stocking, or *wh leather, wrapped over the thumb Unit. The 
raining la the mast difficult part of it; acid any direction* (hil might tie given, 
oiher Sum to observe nature closely, Would be quite unavailing j nothing but a 
rluso oWrvatkm uf the peculiar cKurscter of tbe veil it dw played m mulin’, 
Tffltii cfraidefiilje jinftb, will Enable any pri^n to da ir s even tolerably. As 
awm 4 i it ii drv 1 l[ 4 ? dailc ihldefl observed in the wood are In be put m - for 
this purpose a little turpentine, stained with burnt amber* proand in oil* zs nnf- 
fteiciH; nlwi the dark veins are framed iuph put iti with ft hair pencil* and & iiltlii 
burnt umber «nd burnt ochre, diluted with turpentine. Whim quite dry it mity 
he vApniihed, and 11 then finished. 

Efumjeur m dtilfmptr .—Raw mutter done La a very good Colour fir this, or a 
Ultle burnt umber m mV be added to it* to mate a warmer daL The fluid U!ed 
fbr this and fl.11 Other Sislemper graming inirtt b« such as will W bind on the 
colour, that die varnishing may not bring it off 1 Email beerja the beat, or* if 
it cannot be Coltven iently procured* stronger beer diluted with water In at do, 
but theft is noibiug wo good OS Hide, dicLitnun table-beer. It ii only peeesHeuy 
to mix lie b«r with the colour after it has been carefully ground in walEr, and 
jt is then lit frtT UK- Sometime! the cnbmr w01 00 L lay uu the ground ; it la 
Lhtn laid lo ois!: this mav be remedied by ttotling lllc work all over with a 
npange and. water, and diving it with a wrah-lealber. Only so much sliDujtf 
be begun at cue tbie as cau he finished before it gets dry* which it will do in 
a few minutes, according to the weather. The colour should be hud uu in 
rvrnlr and us quick! J os pnuihlc, with a suitable brush, and then the flat hug's- 
bair bm*b must be drown irt'iJT % m a itraight line, and In the direction of the 
intended grain} this will leave it streaky : it II then la be carefully pounced or 
patted wub tbe flat aide of the ^jn&'hmsh, making the luiad of the brush 
advance before! the luind, ami in the direction of the grain. I iun wJL nmkp n 
very excellent imitation of t he phuin uf uafc^ if it lie managed. The veins 
ore to be wiped out with b niece of Wet tUfrMtfi wrappcil ever the thumb 
naif AVLcu tliis is dn , ihr shades may be prrnfigtbentd by passing Vury 
lightly ever it with weaker colour* (iTft.it vure ibDuld be twkvn rhflt it is quite 
dry brfnrft the tmtiitb i=* IriiJ mi it is not soft? U* varnEih it in damp weather 
without fire being mar it± but If it will bear tbe huger paiitb.^ rtvtrit, it Kn diy 
eiLoughr 

— IdithiT burnt qmber err Vandyke brown mates on eicellejit 
pollard oat colUtLF. The eoluur a in ihil ca*^ r unlike wainscot* the nEd he Enid 
on unevenly,, or dorkftT in Eamc places than in other!* after I he cllftMCier of the 
Wood f a ctjftne FTprinpa, muiitmed, and asEisted by the ratter, producer tlie effect 
Tfiiy welL When the mlM^eJ of colour nre properly dispnaed mth tlttf ipuupv 
and cutter* It ntttst wftened offwilti the badger-hnir 1 ut>l, ftkld ihft kftDti put 
in w ith the euil of a hns-halr fildi, by holding the haadlft botwee-u the thumb 
and fore-finger, and twisting It round; these fcnoti may afterwards be usslfbad 
With a camel-hair pen dl. X few small win* are frequently found in pot lard 
oak; these may be vrip*d aff in tba IAU 10 manner as for Waikk^eut. When this 
is dry* [ho second or upper grain tuay ba put Oti; tLk gtalfl eni'urt in »luu»t 
all the wortdH e-Keept aak and ftBe-wood j indeed, u is the prupfir pain of the 
wood* with the above eiceptsons, SoifkC of the firEt colour dilnted will bfr * 
tliH second grain. Tu pul 1-31 llnil groin, the tEtin, Hal hogdiair brush "houlil b^ * 
dipped into the culeiLr, and the hairs rand he vnlid'i^ out to rtrainliLi ri iu..i 
separate them. Am soon as the gTHiu is put on, the iiiEIctler fllsould he paased 
ligfcilly aeross Use grolti, hi oilft diiftidson only; tliia will inaic one edge of the! 
groin soft imd the uther ElTarp. as It o«cufs Eu the wood. VThefi the ttHoud 
gnin LF dry, il may be varriLsheA 

AO the oilier woods atr done jo n similar manner. Tie particular character 
and enlmur of the shadei and grain oF tbe wood nuist W vjrrftftifiy noticed, and 
ihuse tooli which wdi product! the ilFect moil CuhVOlieiuly must bt: fieItjcEed : 
for rinmple, the ihlaneii Aju bngVbfiir hnifrh will best prodocf tbe efl'eet *hf 
* TOl, II* O 0 I 
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the grain m ; iKe CM Her WlH bcflt ptoduee the effect of ihn- ibadei in 

tTiffTin^nny and di-hliH-ur-Dod; tbe sponge and cutler 111 jiolliiril tinlf, Plain 
mahogany may bo very Well imitated by properly disposing the abnics with 
the cocnmnn round tool, with which the colour iff laid on* and then passing the 
badge t-liair foftener over It m a direction across the straps When ihU Ii dir, 
the second grain mnj be put OH p M directed tor pollard oak. Burnt umber lod . 
burnt sienna Inuke a gnoo mahogany colour. 

Mtirblwy ,— Marbles arc generally imitated Kith Oil edlnura, apd those Ctfctttl 
are mostly opaque, as fot ihk purpose it Es not at elLL tir^iWifV that they be 
Iraneparent. TfkC manner of procaEcting with the different marbles will nut be 
detailed, but & tew general LnitruclLoUi applicable lo all of them will bfc gU'tn. 
The tools for mutating marble are le?* varied iban those fiar initiating wood. A 
palette and palclte knife, with numETuns small sized l&fig-bair brushes oud 
aunel-habr pencils and a du-eier, nr worn hsulgeT-hai? softener, arc 11 LL that is 
necessary for imitating any of the inwrhles- The ground u to be vli ooen of th ni 
colour which is moftt predominant in tlie marble to be imitated ; for uunptaf 
in black and f old marble! the ground in black ‘ in vcEnod, it is rhiit; in Vienna* 
fa is cream cSonr - and m dove marble. the ground is of m dark pearl colour, 
lu proceeding to the imitation, ihe necessary colours are to bo taken nn the 
palctJ,c P and mijml up to match the lint* in the marhle to Ins imitated, lu 
miring* they must be al%htly temper ed with oil, and further tempered with tur¬ 
pentine fur U&e; and they mould dot be Said on thicker tlinn is necessary lu 
produce ibe proper dice'. The softer shades arc Isnil to be put in, blending the 
difeutil ffiktlTTp fls may be, in the marble. As soon aa they are put in a. proper 
form, they are to be softened hy brushing hghily over with a clean diint^r, nr 
□Id badger-hair softener; hut in some marbles there requires to be no 
■opening: ofMOmw, when the shades or WHS are sharp and hard, I hey muit 
not be MiAmcd. The softer veins may he nest put Es?_ while the soft shade* or 

e &und-work la yet wet. A? 5 mm as this ground* n mb k dry, lbs shades may 
heightened! nlul the itrcmg and sharp veins put k In putting in the soft 
■hades or ground-« ork, care uiu-". he taken imt minis the refours Esther, u a* 
to give the work a muddy appearance . and the colours should be used ni thin 
iLi ?ril| make the work iuHtejYruTv solid, or it wLU lin k uneven whelk varnished. 

(Imam*tiiu? Puitotim }.-—This cJiielfy ctiosbls 1 11 painting sl rolls, figures, «U 
other enrichment* on plain work t an aa Lo give them lh* appearance ol relk-l or 
projection; it U most commonly done b the corner! and numlis of ponclE, 
The ornaments or EimcKlTlffiti to be pain Led arc usually sketched on paper, 
and the outUnni tire then pricked Lhrungh With a needle painL ThU paper is 
Id he laid on ihe wail or w ■ ■ : k on which the orimmcnl i ^ Ln he painted, and 
pounced over with B eharecMl pounce-bag; the clmrcnal dust, pacing ihrausb 
the imill holes in the paper, will kare a faint traciup of the outline pF like 
ornament on the work, and *cTYES hs jj guide to point it by. Ih« bjuabea used 
■re camel or Bahle-httir pencils, with long hair; and □ re\|-adi;k is held in the 
left hfijid, ta steady Qie right hatid by ; also a pdettcr lo wvrk the c^jlcur tVom, 
the value tvi i* used by arti^ta gene rail y. J r Ihe colour ot the omament is lo 
differ from that of the ground cm which it \* pdlitnl, the pounced autline should 
firit be #iII lh^ tip, and, when that i* diy, the shades ptst Lo j but when the artio- 
men! h to be of ihceamB colour a^ the ground, it will only be neee^ry to put 
in ihc ahikdei, by the aasiatance of ihe pounced outline. As Efmn ft i the hr*! 
■hadrt are dry "they mny be heightened, and a stronger Telief giv€u to the 
nmaraaiL 

PALETTE. A ilWflU tablet, usually of ivory or wood, upon which painters 
lay rmall partial u t' the sc vend pi^riiien Ls 01 ttlkti I hey have aceaiioo fur in 
ibcii work. Inttend of n h^mdlc, il W % hole cut near the aide, for the thumb 
of tbfr left hand to pass through ill holding it 

Theicrm palette Is jyko given by potters to the Wffodcn inntnJTnent whEeh they 
to beat and ihape out their work. Palette is a term also given to little lewis 
employed in dock and watch work (see Hoboloqt} ; it is tifr-wiu* to a 

variety of cnutriwanrn tn mrchunblik. i^mt^lial resembling in tlieir Bcticn 
lii^ lit tie ergon railed, by jbui uainv in ihr bumikia miHLCTu 
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P\LETTE KNlt'E- A long huifo with n vti} tl«n *ell le»psreJ lltd 
ItUb Uldbr ST 6* «*fa« C*NW.« ** "**>“« down . n* » hlW been 
^“drVani mi the They an mountedi» wood * Ivory h«dta. 

n mno gtren la o metal di.eoraral in 1803, 

L>avv £oriated with i.latina, nmanp the pram. of winch be the ora 

“ oTiHlWy of it. with Irrilom and o~, maraely dwl.nguahaWe 

ZZfo crude $*U thoughk kM. 

b war* 

san?±aar*sr ;r^nx »w «= 

SMBSSS^BJ^g 

Zi w»ffb« O' Peeking h* f with a .bon notice of ^rral mucclWoi 
]l lq A* p not inuMed ubJet other nf thew 

.%* :!r, ss r.™ 

raS'lftk. a«S|«.» »f ~-a wSAl*a*y 

rm«» Jc m*mg?kh£ by Ibpir ret-iMBf tb* ^ 1 ™I P - * allrf kn ^ 

CTMSL-d at intends by trther *mmgpr bnoa, M abowu 

in ilif BaompimylHg ikrfch, ifiw^piW « ™ 

CfiSLtW* tear HO inspr^bn uf ihe Wires the mould 
u^d for their nmiiuriudiire being madfl <if ™y Imp 
copper vrsrst mu in 0 manOfr Einilbr to «“»»— 

_ rl ,+ j ■_ d!_ -*# Av. lann mMMM L lft Tlting 


jlW 


mm 

iiiiii'i i iiiniiii;:iii.n" ; 

liiilMili 

nfjllilllli 

liliim 

nil 

jll ;| ! 

ii 

■HIM! 

l'!i;iliiii 


whence the derivation of the l*rm trore, "•*“« 
paper. are made of two different atom* Woe “« 
yellow. The yellow emt il the natural colour of the, 
vac. bwftblHwd a* much aa mtisible by .kdful 
Bdh n The blue east U obtained by ndditlE 
•■■'alt (ib* powder blue of cnnntnwt,) b> the 
train while in tbc vat In all blue enel paper, a 

-SderaH*«•—£ ttSSSTJZv —*R fulliog to the 

s iWA*r£Eu ■“—■*• *-** * ■"■»■ *• 

“fflSSagESssw: err st^JS s* 

ud .. . r( twenty 

sa? fiKit Erst sf,™.™. 

i^s^KSS&srj£;23rt: *«■ -* 
sr<£s^««* ****** «* “ tomr<i ' Hi ™ ,aci 

lhe T^ fcllZio^mprebemd™ table give, the name.. Jj.nen.iom, and weight, 
pci ream, of the several papers in tH. das*. 
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SAUt- mSiEW*ior*&+ weioU®. 

lurliei. Itichin. Lb* 


Antiquarian . ■ ■ 

Double t lephanl » - 
A this ■ ■ * * ■ ■ 

Cokmhurr ... * 

Elephant . . - , - 

I ECLEH: rfisl - r h ■ ■ 

Super royal .... 
Raya] ....«■ 
Medium , h ■ - - 

Itemy - T - . - * 
Extra large thick post. 
Ditto diuo iMn ditto * 
Ditto ditto bank dfttD- 
Lfldrxn thick post - * 
1 i i Lid middle ditto + - 

Ditto thin ditto . * 

Ditto bank ditto . 
i^sira thick ditto . * 
Thick post * * - ■ 

Middle ditto # . * • 

Tbiil ditto, ♦ - - 

Hank ditto. , « - 

Copy . ■ . i ■ > 
Slice t-ond-hidf fooUcop 
Shea t-au d-lhsfd ditto . 
[[itra thick foolscap * 
Koabcap + . . , * 

Fffti 


62* Ijy 301 


39 * — 26* 

140 

iUi — 20 

UK) 

31* — 23 

100 

2B — 23 

. 72 

291— 21 i 

* 72 

37* — l£?i 

53 

231 — 10 

44 

221— 1 ‘i 

34 

IN — I5J 

at 

22* — ] 7* 

35 

22* —171 

18 

22* — 17* 

n 

21 — IS* 

‘12 

21 — Ini* 

19 

21 — 1G* 

16 

21 — 10* 

11 

10 — 15* 

26 

19 — li; I 

30 

10 — 15* 

17 

19 — IS* 

14 

10 — la* 

7 

29 — in 

17 

25* — 13* 

22 

22 — 13| 

20 

16* — 13* 

18 

ie* — 13* 

15 

16* - 12* 

JO 


Drawing papers arc not made smaller than demy, and are put op into reams 
in the? flat state; ftiLuv papers, m the cnuliary, are not made larger than 
double elupliatil, ray«liiom larger than imperial, and are usually folded. Hie 
luld pivpL-n ere distinguished by certain peculiar Tatar marks; thua, puat baa a 
buglL-liom | copy* a £w-drVi fWiMft iHnti rampant, or Britannia; and pott 
|i^pcr hia the Engliah arensv By a. knowledge of these marks, the original 
of any paper can al uiace be discovered, however roucb it may have h^en subae- 
qurtitly reduced in the. This observation Mily applies to I he laid papers, as m 
wore paper the wuter-mjirk never appear®* 

Hid post papers ire seldom, sold retail in lit* fchlicr, i.e. the original site, as 
quoted in the fonwaow list; being usually At iu ha] f, folded, and plonghed 
round the edges, forming, in that slate, quart□ pOtt* the ] etier-paper of the shops, 
T h\ cut on £ again folded, forma octavo post, m note- paper; another folding 
forms Iff mo, or small hate. &C-, and so on to any required exient,—for this 
repeated folding is frequEDlly carried bo fat ns the pmciuction of 84 mo, post, 
ur tdlrputinn note {taper. After die paper has been ploughed, the edges are 
left plain, nr they may ha gilt of bracked*. according to bbcy. When papers 
are folded the hVundc&E way, they are described as broad folio; bat If folded the 
■ narrow way, they are termed long folin^ The other foldings are distinguished 
w in Ilka manner, as long nr limaa quarto, or mrtav&. These terms ore mostly 
usrd m describing accounl-bocikt 

Writing pap^ i* made in all parti of England; hut MiudsEone, in Kcub is 
noted for produciLig the finest quaJid.es f hire all the tent drawing papal® art 
made, the celebrated man idhc lures of lh J. W hatm i ift* * and the Ft Turkey 
MiSlfc" bn ng must in ryptc. 

Prhilmff Paper * — At the head of this extensive and highly useful da® must 
Iw placed the plate paper*. They are of the IDEC sire, weight, and quality aa 
the drawin g- pa pc ri k tanked in the foregoing list, differing fnnn thcnij how- 
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tVrr, iti Erelng of a particalmly soft and ahsnrbetll nature; the process of sizu-f, 
which gtm tha firmness so neccuary in papera an EfI d be written on, being 
v, bully omitted rn tftBDufrcturmg pl&tO'-jnper* FlaSc-paper ^ tint made (mailer 
llwtl medium, which is the sue necessary for the plates of a demy boob. Then? 
paper*, ns their name implies, IPS lin'd fur coppcr-pljte printing, Wh*H ills 
fitalrfl are til be culeured, dmwmg-juip^r h UiLull \y employed, then technically 
termed /mrd*plafi , i in cuntm-diil motion tp the fchiiCr, nr mjbplatr* When 
plait 1 * that 3sbv¥ been, printed Ml *nfl paper require to hi coloured, it Ji Mecca- 
saiy first to size the paper, which may v«ry readily bo dona with a clour solu¬ 
tion af itinglw*. 

For taking proofs from engTlTmg), a paper of Chinese manufacture is em¬ 
ployed, well known In tbo tnado Under In name of Indusr paper. In Cnnii'- 

3 ucnce of ita peculiarity of fibre, tibia paper pnuciset a ringtilftt degree of 
urtiEity, which rrmhtuji ft to Miter tin hunt lines of an angrHring; in addition 
tp lliis peculiar safeness and flexibility nf textUrt, Jl sdsu appears to have an 
n h-i4rfbi-lii a tnl congenial quality for firing the ink, which dtuei it to take every 
light and shade with much leu rotrnir and pressure, and, what is of the utmost 
importance En prmteri, of laws the ink Eo Ml and dry ill considerably less limn 
than any other ppper. India-paper ls Lmpnrted in shoots, fifty-one or iiJty-Ewu 
inches Lr.r.j, by twenty-filK inclnM wide; the Weight rada; b 11 % one hundred 
ffhoctB usually weigh about from ten to eleven pounds 

Thu following is a list of the other papers in Lids cl^a. the Weights and sizes 
of which vary greatly, aLOOtding Id she cbnice of the manufacturer- 


S k ME. 


fUMtNsluSB. 

WriGUT. 

Large news . , 

$nu3] new#, . * 


luL'trii EllidU 1 !. 

IN 4 

Rn- 

■ 

. 3* 

* . 2B 

br 22 
— ill 

32 

23 

io 37 
— 26 

Huyal .... 


. ^ 2S 

— 20 

26 

— 28 

Medium, + . . 

* , 


— 1*1 

21 

— 2G 

Demy T , . . 

* 

■ * 224 

— IS 

16 

— 21 

Short demy, fiir InU 

C 4 . 

* 204 

— SI 

26 

— 28 

Copy, . - . . 



- IS* 

13 

— id 

Crawti .... 



— 15 

7 

— 12 

Foolscap , . . 


. a g| 

^131 

3 

— 11 

Foil . . . . + 


. 15i 


9 

— m 


The three last of these are always midf in the double lire. Prill ting-pa pen 
arc generally of a pllnw-wove texture, and nr* not so s^ill sited as the wriring- 
pupeira j but the siting is not wholly omitted, w* Without some portion of it, they 
would not pooiCM Itimrictit ilTeligth for ordinary peupogg^ 

We cum a now to apeak of the Wrapping "or Pacirng-papeu^ This class 
includes an almost -endlm variety nf sort! and iteeir which, for the lake of per- 
vpiauity. We shall notice under the following beads; via.. Cartridge-papers, 
lilue papers, Hand papers, and Brown papers. 

Ceriridg* F/ipe rr. 


3 ant istuessjosi. wuunh 

tii-dtc*. laclm. ]br, EIip. 

Sqwt cartridge.3:tJ by 21 1 IS !a AO 

Double crown ditto * . „ . 3D ™ 20 3fl ^ gg 

Elephant ditto . . * * 2H — 23 4S — 52 

Common sb* ditto, < . + 26 _21 40_50 

Koval ditto. . a . 21 - I3J 20 — 32 

*I>emf ditto , , t * iri| — l?| * 36 — 38 

afoebcap ditto * , * * — I3± 13 — 15 


* Hi4q taotce naiMllj eu*i la tn ita doutli i j * 
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PIN EN Siam*. writs lit. 

I n-rli n Inches. Ita. ]tw- 

Plus dcphnrtt. . + * * ■ 23 by 23 30 to 32 

Uni# Juub]tf crown . * ... 30 ■ — 20 20 — 2-1 

Ditto di ttu fucrkqi ■ * * * 2<i| — IS IS — 20 

But rnyal — 2:0 2#—22 

Ditto dfiin^ 22* — ^ IS — 2U 

Hand (ir while-brotrn) Papen. 
n i hi. ond fusions, WEIGHT. 

IJicIi-j. Iiicitn. lb. II*. 

Elephant . _ . T . . , 28 hy 23 30 to 3fi 

Thk’k royal hand. + , ■ * 21| —201 35 — 40 

Thin ditto ditto r . , . .* 21 — 20 IS — 20 

Royal ending, + * , , + 224 — 194 10—12 

LrnnbeT hand r * * , , * 22| — l&J 13 — 15 

Middle ditto . * P * . , £2 — IT 12—14 

taiaiili ditto ,.--.,.20—15 5 — 10 

Brown Paper*, 

S.\U±- MMfcsslujJs; we ruin, 

Eurhei. iDcbed. 1 I be. |[jfc 

Impcrkt cup «**..* 29 by 22 50 to B i 

ItfLg ditto *,-**- 234 — 101 30—48 

Kentish dittn ...... 21 — 17* 20 — 25 

ttm&H ditto .. M -H 10 —L2 


I>uubEc four paanJ , , + „ 32 — 20 5lj — 06 

Small ditto ditto . . . . . 28* — IT* 42 — 52 


Taens are a variety of papers for particular purpose^ which do not properly 
belong tu any of (Lu classes Litherta deEmhcd: wo therefore proceed to natjcfl 
the principal of them, commencing with Biviimfrpqper, which must bo well 
known Ida e-cery person; it h mode of three liiea. Tit medium, pat, and 
fwtaeap; Lire weight, quality* wid cokmr, vary greatly; blit tin: pitlc red is by 
fur the in use used. Muldrig-papiEr r especially the culaurleu deamptfotl, ie much 
used in chemical experiments,, for the purptwea of fiJ tratioo J there it, however, 
u paper tiuulv cxpriiwly for thh purple, known hy the mumt of fittering* 
paper i it la generally mode the flhe of double crown, and W of fl thick, woollv 
tenure. 

TUntr-pfiprr ii also too well known to need deacripLicm, beyond slating that it 
h made the situ of crown P double and single* and demy, A particular Spodes 
of tkjuE-paper U manufactured fUul told under the name of Copying poat 5 it is 
wholly dfEtituTe of iiic, and is of a thin ubeorhent texture; i ts tin it medium; 
in me IB for copying newly-written letten. For this purpose it h slightly mmw- 
IrBiodp and kid ob the letter written with copying-inll, nnd then subjected to 
theaetfon of a press, kept in wmkxngdaoUJcd for that purpose; on remuTEng 
the letter from Uu machine, an accurate fine-simile is fottnd transferred tu the 
CuMring paper, which pitted In a hoot, sniirtrfl nil the purposes of the more 
ledLuue and laborious method* of transcribing formerly prni^tisecL 

Lilt real ii a kind df smooth cartridge- pa per; it it made of two uie^ royal 
and foolscap* and onfy u«d in liin tttf&tinctlin of cards. Beside? many of the- 
paiitn already described, gTOCCtX use a thick purple paper, which formi A dil- 
tiqet ckw, nndtr thi*tiiJe of sugar blues. 
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Svyitr Bint), 


SAKE, 


t,args lump . 
Smsdl dilto » 

Ring[i? luaf . 
Funder dills. 
Doubly ditto. 


DIUE*?14H4. 
liifllf*, ImrtrfiA. 

* 1S24 hy 3 !J 

. 281—21| 

■ SGf —> IP 

* 26 —la 

. 23 — 1^1 


W Eiairr* 
n»r 

108 

loa 

ao 

44 


Beside* tiie brtWll paper* enumerated, there are mu made 
purpn^s, cnvrtl* which may he noticed A targe coarse uaper fer .Iroi^f paet- 
LJpm-pO*e*, known by the name of Maacbiwfoi-papefs: 

Ui^ cf »lup-huilileia, and tip-paper far batten, are also -if 

It nay be as well tu observe, that although fl **>7 nnnketl d junction, hus 
bJn oifeie in (lie classification of the severs] papers, yet itieh m reality duel not 
cxi-i; ns the finest printing and sometimes even WlOmifjaMTa ire npphed 
tapping purposes; induce the faoWps, M*W, end demit*, used b> 
!!2tSL£ eSd the tike. In hand ^rs, again, .Oino deadly «|UW i 
Lphant, which stand* at the head of thnl chtsH, » Used almost ^ 

1 1,/manufacture of papeT-W.giti|rs, being-joined legeiher, and Pouted un . it , 
made of various quEcS, according to the description ut wort far win tt 
intended. Theelegant triiusoli and satin nangillgs require » P«rf of ll "- bp ^ 
printing quality which will not. therefore properly ^ J “ 1 

lion »r band-paper; hut had these and similar puUodar* \**a pr Tm .U..i to 
interfere witl^live plan adopted. much tl tine crt**iy repetn ton a I'd S™- 1 _Con- 
fusion would have been the ineTitahk; consequence, ^^7'“^ "nThariZr 

the movt usual weights ultd sires, which continue much ibe semi, in whai«« 
ekfl till; qm % of the paper may cknUKe to pE*cfi it. ;1E 

Cviuund pffjPtTJ *1* of two kimU, these Aich are in*de at thi- paper-nil , 
eELberliy tXmuff th* pulp ill the rut, % using C^olirea rngi* nr bj ijf 

paper aLrw*r.fafand tb-nUwhich ore made Erwtu white f” 

Uiuif th* hsutneia of fancy sUUicnrr*. In the tvnrt cklu, Wo find 
drawing or crayon paper* for artist,, coloured royal and <U mylar 
and the delicate tinted post and tnUJC-papcrr, m high repute w! *> »hr 
'Jhe second tins* campii^s, in addition to acme of the aljiive, cofalired douhlr- 
crown and dewy, far poslLnp-hdb, cofaured fa- Ucap, (or sniull pi'iM 1 'Jntn *ini 
clued for fancy worUT ollf varnish coloured paper*, emtvm* 
walrred or ficurfd silk, and lultrncco leather. fo thrs* may lie added a t-sTJ 
r^l VEuielV of nmrbli-pnpcr-i for bookbinding, a> *Uo' W-|M* beautifully 
painted ill i lit [Lallan of the various valuable wnodi n:-d marli« -■ 

FAFEK MANUFACTURE The first paper millI rsl*hh»hed tn Enykr.d 
was at Hartford, bv a German, (who Vtl jeweller to «««" tliiaheth,) about 
the \enr I5SS. Far n long period afterwards the miLmifacttm W, however, of 
inferior o quality ns to render it necessarv to have recourse to btaa« and 
Hiknd far tlioso Of the better quality. J 1 P™-" ^ 

.ubjectiDg (bo rag* to fermentation, by which dertrucriTS opera!ton they wer, 
of LurJ mure cosily reduced to a pulpy co«Lslcncy ah.ch 
Stumping 01 triturating in a kind of mortar, similar !o me " ,v 

oil mill, desetibed at page 201 . About the middle ot (he ! 0 ^! ' 

erm was, by successive omcliormions, entirely changed, so as o n|ip ■ 
nearly to thnt now used in making paper by hand, Wa shell ^cfefa'P . 
to describe, in the Grit place, all Ike ordinary mKtipulalinns prantsed m maVmg 
paper by hand; and afterwards, eticcessireljr, tliose improvements In the tnecua- 
nism by which this important manufacture u now ennducted. . . 

I hcbc-t kind of rags employed in tbe manufacture Ilf paper art collected m 
tliif country, blit all the** *« only mllicisnl to supply a fifth part or (iUt 
demand; nhd tbe inferiar UnA are imported ft™ the 1 caltlHIful, parttcul.irfy 
from Eanabuigh, whence OUT chief supply has been drown far many ? cart. 
that ciiv being apparently the grand rag-market far UmOaratm blairs and 
the north of Europe. France, HoUnud, sad Belgmni, praftifat the exportation; 
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a ccniiJcrable quantity is, baTfvtr, Lcdu^Ih to ii-. Tram I Lely, Jiml voricras mt(s 
<if the Mediterranean, These rags we of course of every quality, from canvas 
to cambric, and of every tint, as respects filth or cleanliness, between white am] 
Wnek ifitwc tram Sidly luve the hue or sepia, N'"[withiteadin« they Under on, 
froca their e*ce«W«lv filthy state. B p „ t ; 41 [ cleansing before they can & ahlppriL 
they become ju completely metem uiphosed by the ablutions mid manipulation* 
of our paper crakcra, os to bo converted, in a vary short apace uf time, into n 
pure and spotless white paper Before rap* ore brought to the milt, they an- 
rmi^ j y sorted into several qualities, tlwliligiiifihsHi by tcchnicifi terms, unilerstwod 
oytne trade. At the milt, these sorts are more particularly neiried, oevurdinc to the 
requirements of the rtmiiufacturer, end at the auai time'thcy ore cut into pieces. 
If they are much larger than about the palm uf the hand. A number of 
wom«l are employed for tills purpose, in a large room, fitted up Mid adapted to 
seduce the nnkinca cT the filth and dust of the operation. Each woman stonda 
before a kind of tabic, formed of a wire screen, oil which the rags she sort* are from 
ftnus t* lime distributed, and moved about, which causes ranch of the dust and 
j w ,™ int « racepEarlisi beneath. At each itaiid there la 

T 1 ** a -T* cd b , * of 1 stEeLj -' kept tray vliarp, ovur which the workwomen draw 
those pieces ot rags that ore tou large, and thus quickly divide them. If the 
J.KCCS be tUull enough, they throw them, according m their respective qualities 
mto one or other ot a series of receptacles designed to receive Ui J varietm 

T "iW!,! T 1 *' i Al1 thi ! f" 1 " 3 '? th * ^tofully separated ; 

j threads, il nut thoroughly lorn into filaments by the engine, would 

produce indentation, „ tuols the p fl , H . r . A „ active womJ 

\ hundred-weight a.day; the nigs arc tioil weighed, and out im into 
hundred-weight hag*, ready for the subsequent oficmliun, It wal fonueriv 
nece^aiy to assort the rugs with great care, with reap«t to colour, as wefl u, 
b uttons, but from this car- they lire non- in a great measure relieved, bv the 
irilroduetuiri of bleaching by chlorine, which enuhles them to proslocetlm whitest 
paper from any kind of rupr liy injudicious management, however, [he process 
is sometimes earned too far, and the tenacity of the Vegetable fibre .leatruvcd 
,7 }’ 10 *“'■ nptor some Lours with iimr, which loosens i|,c 

! J,a tbiB P^ratoiy P"*«-rur 1* tppramiion, 
OT the milt is, w« believe, rotiiuied to the most Improved mills, 

« J-t F 3 ^f r “ ml 5j °f » «ter wheel, or other first mover, connected with 

p coi-Yibmntn^i of tMtjicd and ntfier w hed.n p f.lk turning? d as r y cause th* cvLleiHlt 
in the wate r, and the one in the fleafiitj engine (which are nearly of a 'similar 
c msmic.L"ii.j to make lull or more revolutions per minute. On the same shaft 
a«d of the same m as the water wheel, is a cogged wheel, which gives motion 

b ,‘f 1 ™ ' W ““ ’* 11 X *° " ''il-ito-lhrow crank, that vtAs ar. many 
pumps, whirl! raises a constant stream of w»|rr from the mill-dam - this wud-r 

Th»T t nj“* laJlt i T'"* lflro f l e t| *!*C mgi in the washing and beating engine. 
Ihc budding and mnchtueiT of a paper mill should k well ruuatawtod, nther- 

$. all to Xr ? f *“* {"»&**• n trennsr. which in time shakes 

l to puce*. A WH^hin^; engine, vben eE r^vdfca nt tjic nd« J rEva \ 

taoni 40 which p» by i i To ol 

6 ^- oc ! WtB in ft mmuk*, ftfld uubu ranat \an\h k> mwjjne 
nTii ** IE **$*** in whict |he. ruttor* jind tenth Bre ^>,TW 

Th# ^ n ° iBe b DriE ^nttnu ? d W hum- 

wltil; dmuiuvtirac,“S «ri SXZSyai Mi 001 ' )W Mli ^ 

The wojlung entries of a tni ]] ?httA #l a yJE^CSS, 
Wc 1!!! !? T^r 1111J l k>' Wt actuated in tlic following ,u almf r. The 
tins arif n,rnllDII i e[ T. iinveaithinion hpmj a rertkal ttris; upon 

?:r b ^ Rt ' ii ^ nt «>»■; the upper La 
on ibm tbti bdMfin ° ll ^ en ^ dPd 4llt * . tJie ^ yluuiu 

Mirapirw^^cmi ! H>1 ^ “ ensfinei an* Etmilar .fee ttieir 


y* 1 ? CFrt ahi prtTmiodn wc shall trinkc the 
J J Migrate by Ihe dewnptlULt of eu only. The figure mi the w*l tutra 


figure on thy n?sl page 
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repraswita a plan nf one af th«o npa, u.ibi wooden r&t or nhiHKl 

10 feet luni r . -11 TsridVf and "Jj -iJri‘[»-, the inside lined wi6h ]l', id ■ h is il longitudinal 





pfirliliou,, aUn cnvered villi had; c c» n t c inn" it J cylinder, fixed fn-=L up^n the 
revolving shaft d. excel nl in p nrripjg ill r: turnup jud put in iiu.thn through i.?«u 
medium of thi- pinion f, driven by a toothed wheel an tile vertical shift of thu 
tu 33, il* lii fore menthuiHl, Thl* cylinder is mu do of wood* and Fltm Liked with s 
number of pATitlbl blades, fixed longitudinally around ft* drcttmfcrEnce. Immc- 
d lately Wi] colli 



brradlb of the 


fijcp rt this bluet conform* to [hi 1 curvature uf t3ie cylinder, and j| U [■ t'n t li] ■-■ | 
wills 1ccI.1l or bldd«y. placed cloie toj^tbe^ ,-:oa.* to present m many neuEe cuLting 
^J'.L'lf^i which present thcmacl^l cum Lin My to tin- teeth on the revolv i ng 
cylinder,, tide in eonUM, but so near n= to cut, i hop, cltmI tear the ra-yd as they 
lire forced between them by the action nf \hr mnclnne. The dlstmiro between 
thiMe nppoiril ‘I rir** i>f tccrls i'e alway* eu flreptihie of regulation, by turning 
iCTEWN it ff t which raise nr I iWi-f Else bearingi of the mi* of the cylin¬ 
der, wll ECU hearings are liever* turning llpou fulenima at Ah, Thu engine 
is served with water by ii pipe i frtuu a rr^rvoir supplied, by the pump*, which 
it delivers into a imdl dllertl j, rommuni earing wilfi the engine Tb'ii pipe h 
provided With a cock, to atop or regulate iIlg quantity of witter* and to prevent 
nny ratrancuLka matter passing with iKe water ilHU (he engine, it hoA a heir or 
wire strainer 4 placed across it. When the engine ii filfed with water, and a 
quantity of rags put m, they arr. hy the revolution of the cytintkr, drawn Eh>- 
tween its gutters and tI iob$ m ihfl block Underlie ill]]. Thk cnU llicni into 
piece*; then, by the rapid motion of the cylinder* the rags and water are thrown 
upward* Over a breasting, which rifled in the Heine mrru with Eha toothed block* 
Up to about the middle of Elm cylinder; from this paint they de&ccuJ h u inclined 
planu. whotfo length i« rcpreM uLfil bv E Ke dotted line f t aiul rake^t coume rountl 
the vaf r ax indicated hy the arrows; tbs whole cntitciiEa of the TaE are Him pUE 
into nifttierifc which conrione* a* lon^ as tlio cylinder rerolrrt, that hL'ing nf 
conrsB detennhiL-d hy thi; uniform reduction of the rags into n pulpy CBniialL-miy. 
The cutter block it made in as Ui slide into or out of LE-s [ilitce from the notiiua 
of thfl m ii rhiue r Tor the eunvemenee of pharpeurnF its terfch, ^r. Tho mltkn 
iif thu cylinder are fixed into groove! tnadi.- in Sie wood of the cylinder nt 
equal diHtaflccn from each Other around lli CLnnimfrreiice^En n dirii-ction parallel 
to i Li axis- j the nil tuber oe’ j Il^so tjs twenty ; and tor the waibcr, cadi 

AHWVf liu tun rtittrn or blades pnt in it; then a AIEbE of wood la driven fast 
fn between thzm t to hold ihcm fimi p and tha fillet* arc tuilsd fast into the *aSid 
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TiTKifl of the pylimlur, The beater U made in the aamo mniim'r a Dire ct ihikt 
each groove riiii tiLLU e three hutn nnd two titters. 

Ill the Opflrntkn of this cylinder, it to necessary It should he ixi closed in a 
cnao* or itr great velocity wo»ld throw ail the rags and Water oltl uf the cngiitc- 
ite CBHiil wooden bus, inclosed on nil sides cicept the bottom 1 one *tife of 
it rests on the edge of the rat, and the other upuc tlie edge of the partition ti. 
Intide thfj p ure two hair or mre fctraltitm, through wtnob the foul water 
passes as it it dash-ed against them* and on ihr opposite aide 3W theae Strainers 
the case Es farmed bo as tn conduct die foul water into two flnt'W pipes, teen 
in section at uo, mil of th b machine* When the Water 11 not required to he 
earned ofFj aa in the beathg Mtgt&fa, there nre sliding thulLcrs prodded 1u there 
docee, ivhiuh paai through gToov*#* oil I lie Cop, and at the (ddei of the cose* by 
which the water n* well as she rags are returned into tike engine. 

Wbffll the rags have been abou t an hour in the first i,-|ipht' h if they require ft* 
according to the modern practice, they ere bleached. There are two ways of 
bleaching Itied nt present; one by the OKyntnrudc acid gas, the other by the 
acid combined in tin- dry war with quickfitnc. In the firtt wav. the rag! ftr* 
boiled In an alkaline solution of potuh and lime for four or fu> houre, or ii 
Vircy confer, for eight ha life. The purpu*e uf [I1L1 is to .-di-atroy the cna tiv part 
of l ^c hemp, commonly called slion at sheave, and which □ lasts in a pr-cut 
degree Eki coarse lineup r*pecmlly German rag?- The solution b ihiii washed 
*'-ut inliie washing engine} the water bvillg pressed out, they ore exposed tu 
like acini in the gaseotaa form, fb Linen to. (see tlie article Blochim:,! Th* 
gai is then washed chiL carefully as popuhl*; this La of ^reat UuporLvice, as, 
if any flcld n iintin in the TACT, it lum-i „ Ibu peper* after BOCuc time. tu tmtrefv 
and ebangoita colour. In the other way, die -uKyiUUiiaie of Ijme Is diffused in 
wat^T by ii^iuitLon, the iruduhlv matter to thrown nut, and the liquid, when cleor 
ii diluted and ] 1 LlL lu ibe engine; being thoroughly mixed with ihr ragn p it 
Sillnwcd to stand for an hour or mare, and the Jnrtil Carefully washed out. 
Bleaching is not now quite bo much practsBcdoa formerly, uii afruunt of the lavr 
price uJ regS; indeed, wo understand that unttttttfcrd pspere me eitLmdj used 
■H tike CM rd University Prcsa, for llac printing of biblet* Ecytomcnt-i, &-c,, cti 
eccoum of their great durahilily. After Lhc hlcaehing^ (if thot [irocese i* i.bed 
!’-t nil,) ih-i BlLitV 1$ reduced for an hour or mure ju the washing engine, and U 
tlaen put into the Ikv.liiag engine. When it htu been bcat K as il u callttl + f qt 
aljoLiL tEkrce honrE and n bsJf, il Ee genciaJJy fine enough, atul a valve placed 
in tlic bottom of the engine being npcoedj thu stuJT esesp^a into tlie chesty or 
general u-.i : rrmi f which ^Upplitu the vui or nlher iiiuehiuery. 

Vt i . 1 iball now proceed to di-scribe the mode of making ji.ijicr by irnnd, ‘ivitb- 
vut Lhe nidriF maduurre, fin tbe common am-ptnUun ui' that ionn.J The Viil 11 
1 ■' 1 | “nd generally about live feet in diameter, and two and a half in 

depth. It to kept at the required temperature by meant of 1 grate, introduced 
by a hfde, and surrounded un the inside of the vat by a case of copper. Fur 
fuel to this grate, charcoal or wood to uicd: and fr*n otmil r_ in Tirr-^.n* 



vat, and the fire 
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flam* : but, instead of sewing on separate wSras„ tie fr.™e is- «ffmd with find 
wirt-ctath, of (ram 43 to 61 wire* m an inch. On both matilda a dliekle, or 
movable ratal! edging, U iwed; this must fit Very neatly, Otherwise tit a edge af 
tbc paper will ha rough. The an pieces of woollen. doth* spread aver 
cv'erv sheet of paper, anil upon which the sheets urn Inlil, to detseli them from 
iths fHjniip la prevent them from ncltierillg together, to imbibe part of the water 
with which the gruff is dnijgvd, mid to transmit the whale of it, when placed 
L i r 111 L t* the actiep of the prflBFL Tha two lldei of the fehore differsndy raised; 
that of which the linir is the longest U applied to the i-heets which are hud 
down ; and any ft] tcration of ihia dIff|Hmt]OD would produce a change ill tbs 
texture ef the paper, The uuff gf which the felt* art made should be suft 
ficumJy Btrong, in oidr-r that itmny be stretched emctly in the uhl^c* without 
furlnrlkg ium faddij and, at the tarns time, Bldlkb-nily pliant to yield to every 
direction, without injury to the wet paper* Ai the felts have to re^iit the 
reiterated effojti of the proas, St appeam necessity that the warp bo very strong, 
of combed wool, and well twisted. On th# other bind, as they have to imbibe 
a certain quantity of water, and to return it, it is necessary lllfll the woof be of 
carded waob and drawn out into a alack thread. A Her lb* aCoU' is rcodv F the 
workman takes ulie af the moulds, furriE*luid with its frame* by the middle of 
tin- *!mrl lidt'J, and filing the frame round the wite-dath with hit thumbs, he 
plunges it obliquely four nr fife inches- Into I he VHt, Ex-iiming by the long side, 
which h Hearth to Uhl After the lmtuerrion> lie raises it to a favd; by tbe» 
fnoeementll lie fetches up «hl tbe inontd a sufficient quantity of stuff; and as 
JIKKL as the mould is raided, the water escapes tlu'nueb the wire-deth, mid I he 
ftiipertlultv of the • mrif over the sides of tbs frame. The fibrous pwti nl like 
stuff arrange themselves rtfgubiHj on the wire-cloth* Dot ■ Illy itl proportion as 
111 :■ water oicuiiCi, hot aUo as the workman favours this effect by gently shaking 
the mould; afterwards, having pieced the mould irs n piece of biukmb the 
worklttlHI tekvs fiff the frame or deckle, and glides it towards thr voucher, who, 
having previously [aid hi" fL-It, places it with his Icfe bond in ati inclined 
nit Italian 4 oik a pLhk fixed in the edge £,1 the vot r and full flt hoL fl- During ink 
operation tile workman applies his frame, and begins o second sheet. The 
ci,iiidler seizes this iajmnr, tabes tvle.Ii Ii|m left hand the muklld, now BLlliteicliEly 
dry, and 1 ft) ing the iheet of paper upon tike folk retorru the mould, by Eliding 
at uiERhg thfci trepan of the vat. Llicy proceed in this tnarinef, laying nltmiatcly 
a sheet arid a felt lilt ibfy have six milfea uf paper, which k called a post; and 
ihis they da with meb swilW^ that m many sorts af paper two men make 
upward* of twenty pjrstss in u day* VVlien the last sheet uf the po^t is covurcd 
with the last fell, Lkti Workmen" about the ^a£ unite tngeiber, mid Rubmit the 
whdtf heap to the action nf the pm IT. They begin ut first to press h with a 
middling lever, end offerwami* with a lever of groat length. After this 
opi'iatinjii another permn separate* the aheete of paper fbiim the fcltm, laying 
them in a heap; end several af these hca(* collccled together are e^ain put 
nndff the prcai. The ahlff which fortns a =.hect of paper h reccivt-d. JtH Wc 
liivvo aJready said, in a farm madr of wira^cloib, which I* more- or tea* fmc, in 
pro[Kiriiun to the stuff, flUnrouodtd witii li wooden froine T and aoppoeted in 
the middle by many e«M 9 -hiir* nf wood. In fonsanmiiiciJ of this conslmcltan, 
it is easy tu perceive that tbs sEioct of pftpr wUI late and preserve the impJ L e&- 
siuti of nlJ tlsr piece* wbidi compu-ie llw farm, ahd of ih* cmjrtJWtrtC^l between 
them, Tb* true?* of th* wirt^-dolh are cvidenlty perceived Oil Eue sid^ tif the p 
sheet whiflls m attached la the form, atnl Oil the oppoaila aide they produce an p 
of parallel and rounded Tkings. As in the paper which i* mcmt 
highly ftEtishAj r itke regularity af these iinpfBSfliali* in still visible.^ it it evident 
l Jut all the nperatimii m which it ii nublnitted have chh-tly In view In sufien 
these impmsiDUfl wfiliiHit dustio^-iiLg them ; ills of eaiiseqinrnirB, therefore, to 
attend to the combination nf Uhmt which operataa cm thews impre^ions. TTie 
OOUC her, in tumihg the fsnn on the felt. Am Etc tin n litiltflie iminiled eminif flees 
whit^ arc in rtllnvo on one of the fltirfiteej, and occisinns, at ihs lame time, 
the hiillnw placefl made by th* wina-clath to ho partly fill'd crp; Tntanwll31e # tlit 
dfort which is made hi dfltacliing tlie fovoi prodilciu an infinite number <if 
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imJi I tain on every protuberant part of llitr plieelL Under the tur tion uf the 
^ l ^ lG and then wilhuitl thim^ its pederdag of the gmin vf 
lha paper *dLl Foes a* The vestiges at the proiubbnra’L 1 * tiiadc by tin wires 
uiu Sfitipneilj and, of eohieqUmcc, the hollows uppw.i|£ t>J them dJa- 

uppaar ako; blit the tracts tuTmcd hy &w interstices of tb wits in CQnsaqiienco 
cif their Lhickne**, appear un bc^th sides, and are rounded by the press. Tbo 
papt«r, lha grain af which it highly wiftFire d t l* much fitter for the porpflita of 
*mBg liLan that which u hjkhUk 4 by the hammer;; nil Hi* uiher hand, & 
ceardt and unequal grain Very much qpprueq the movemsuta uf the pen, as that 
H-hitb is boat renders them very UnccFUun. The art of making pap^f r ih«rc- 
fbrej should cunsurt m preserving, uml, at the Lome tunc^ in higlJv summing the 
fit™* 

the DEchange iLLrcosda the operation Lust described ; jc is Conducted in a hall 
cuntsguuns E« the v-ftt, supplied with pxuEsea and a tang table. The 

Vi orknura arrangm on thin table the paper newly fabricated, into hea|M r each 
lsoap wohiiiitig eight ur leu uf ih m* Iu.it Under the pres* kopt separate by a 
woollen felt: the press h Large enough to receive two uf therm at one*, placed 
I,is one at the olkcr’s iide, and muit have a power from 7<t to IDO tom. When 
the eDcppi erfiion is judged to he sufficient, the heaps uf paper arc carried back 
to Mie table, and the wholu turned, eh net by sheet, in such a manner dial the 
surface uf tivv ry sheet U cipgacd to a new on::; ufid ill ihb elLvuitau they are 
brought undrt ihc press. if iht fine, or the pejitT slender, the 

cscLumgc is Jos* frequently meftmted : m thin operation it ii necessary [u niter 
tlj^ nttiftlJuu of ihe tamps, with regard to one another, every time they mr. put 
uud‘.T tbu pw; and, also, as the iit-apl are bicliest to w ni l Itir middle, to plju-f 
■innil pieces of felt at the _e5ireimLi.es., hi order tc hiiug every part of tbeen 
uoihr equal ptes^ure. A ntn^ie iiiin r mth four ur fiv* [-rcasc^Viay exchange 
n\.[ itiL' paper prnduced by twu vats, pixivided d&e preTJULU pressing al the vati 
h:i* hren well prfaritwd, TJic Work of the exchange pcnerally Lutl twn Hays 
iris a given quantity uf paper. Thr ■beds for drying tho paper ure contiguous 
to lht> mill; thiey arc fixnmbcd with a vast number of cords, upon which they 
hang Ihr sheets buiifc before and after the sizing. The sheds nre surrounded 
with movable latnire*, to ndnut a quantity nf arc sufficient for nlrvlng tht- puptr, 
The curdi of the aheds are nb?|ghrd as muck «Lsp^ssih3ot tuid the paper. In nr ur 
ti^'K ihrcti together. Is placed un thejn by i tit-mis *,( a wemden mebwmeill in tlie 
lunn u( a lull T. The jiritivipal difficulty in drying ihe pnpi?r eouEbts in J?ra- 
ditally udmitlLag the oEtemol nir, and in preventing the eurdi frusu imhihiuff 
mEmtimSr “ 


_ 1 he bicui]retilcnco of llje fipiinriun and cuntraistkn of ihe ccrds from idtem- 
lions m their humidity, mi^h^ wo conceive^ he remedied by ^.'Jurating ihnm 
m a d^liium uf eamiScbuiic, which would no? destroy their flexibility, buMvoiijd 
onabb them lu resist mfdltLtr#, and re ml rT their thirabikty almuft eve rlastiELg. 
In sonic mills tho papEr b hung npon tmuoth^ munded laths, uud tho dtyiur is 
elh^te-d by steam nr lint water, csueulatvd tli pipts through the mum, 

1 ho sire for the pprr-Uiakin. ii mad* of ibe pbreds and mrtags nrocured 
™ “ e Irniucri and parent,enUdMt^ All the putrefied nar^, and ihfl Eime k 
bring icpomujd from tkm, they ar^ CMloicd m a klml *f haskor, and let down 
hj n tupe aud r pidley into n cauldrum When the saladun nf the Felatin a 
intind to h 6 cump.ftp (which Ip apeertaiued hv druwiug up the biakct). [t is 
ailuwed [q »UJ« tin n whie, ar,d then twica filn-rcd, hefnrt it ri put intu the 
veasal mto which tlie pp e r is dipped. After this a certain qumlfty of ulmn 
dm of tm)K OP Dibcr ABHta calculated in Emprnve thrr tint, « bestow a 
petumir hue mxm ihe paper, isaddetL Ihf Workman limn lafcea a handful of [lie 
M! ™™ d “ *■ a "PP lc M p®aih£e, in his Ilf ft hand, dip* ibrftl 

SSwfci*** 81 ^ Cdi , * 5 " ^P 11 ^ his right, dust tfirr may equally 

bnldm- them above th* vcttcl fur w sliori limp, ho 
. i u .|?i lD Bll ^ c WJt -* ! right hand, ami acnin diits chom iulis ibe 

bra he Iku ten or a dozen uf llirsn bsndlm ihev j 
* " c 1 Sk u k ie prrst! Ji he sup^rlluouA size is carriad turk, |i 


S31 r- 

tlleaiiH pf a iinall 


pipr. 


ore Buhmil^il tu 
Fttliioui size Is earned hark 10 thtf tehe I by 
The vDj-url in which tile paper l* ilzcd is made uf 
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copper, ti|iiJ ftws»w with I) grate, In give the ri cd, when necessary, the Eeqiai- 
iil L temperature; and B piew of thin board, « fell, b placed brtween every 
handful p* they are laid ml the to bln of (be press. After liie paper hi *EEed it 
is earned to the drying house, where a grad tin. I drying ^' ihe sized paper is 
Considered (O be very amp&rUiiat ; the exchange, likewise, at thb itage. requires 
great attention* as lie grain of the paper, which may then receive? EmpreaflCfaSr 
tnn [iever be minted, 'When the slated [Htptr is aha exchanged. il is possible 
to hung lt>crt *he*ti together on ihE curds uf the drying house; ihe piiuer drirs 
Letter m ibis couditlun, anil ihe 4xe is preserved without any msibln waste, 
Lccuuse- the sheets oI paper mutually preecrve I he rapid operation of (he riletti al 
air; and ea the size line lltfllly peett-LriiLed bilo tin? paper, and is (feed on the 
IlDBCf, tine in sensible progress uf a wrll-ctmducied drying hou>e renders hi] 
llio gcod rfFc-eta mere (H'lfrct in propurtiuij ns it il dowdy dried. When lb* 
drying is completed, it ia carried tu (be fi n [thing roolrt,, where it is pressed, 
refected, and examined ; folded* made up into quires and* finally, into ream*. 
It $a licit put iwiac under ihe [west; wheu it ia at iU full si®?* and, 

secondly, alter Lt La folded* The principal UUrttt of thia place confiaij In 
miaanbip the pjier intn diffmiit tats, according to llj quality or defects; after 
ivhit'll Si is made up into quires, The person who docs ihU Etiuai possess great 
shill, end he capable of great attention, briunk acts qs a ebrek cU ll«fc;vbo 
itpAnkd (he paper into diflbreut tnla r he la lies site iheeii with bis right hand, 
loklj tl m-ni T oxamineE lhi;ni, byi ih^m over hie left urtti till ha bus the ei U ni I: u r 
requisite for n quire, bring* the rides parallel to each nEbar T and places them in 
heap under tl-e table. An txpMt VKrhman* if proper care htiJi been taken lu 
ui-turlliLg the Inti, Will fiiiiih* in (Lia pimmer, akrUt G6Q qLUTei m a day. Use 
juLper in afterward* cuDecied itilG rtuml <T 20 quires eseb* mid, for the last 
Umc, put tinder the | i fea(, where it La continued fur ten or twelve hulirf, ur n» 
loiijr m iht require iiLenti of ihe [Apet'UitEI whl permit- 

r J lie nrl of luakijjg pipi r in one continuous alieet nf any requmed imglbj 
-nn i^inated from on ingenious frenchman *f lha numv of Ihdol, wlio p in coPi- 
junetioJI with ihe Me#»ra. Fourdrimer. EueceedfiM^i oiler ibe expetid:ilirTe of 
iilejua Euma til nioriei, in j-rrfreiiog tbis important jmjiiuv-fftlc-Kf f v liirh he 1 ! 
iM>w, in a L p Ttflt mtoEuia, fttxprrtcded tin drellJtury mode of operating we have 
jukt deMrihedr The ufien Wld, arrnngEment of ihe imptovcd marlinnistn muy 
W ibua hriefiy npleined, A bolb«lEal frame, of any required lenglb or 
hmidjli, is furisisLed Willi a roller or crhiider r( t-iirii end, over wlitrli Li 
Nlre-tched an ctidJifa we -h af hnss wire, of the T?qui*iie InrtBTC nr finmesa, f>.r 
tip paper lu* IjC mpnnfortmd by II. At one- end ef (he frernc^ parallel with. 
Find in-mcdiately over one of the cylinders* is a lnUg engulot lrnugli t lit siuler, 
iiito ’wljdi ihe j-ulp ip received Irnin a vat nboVc, vberEin it i* eon tin nelly 
egitalcd, wliE nee it iMjaes tbreupb a long slit or opening, ngulateil by a nrrrvi\ 
felling an r>n unifcrmly (bin Etraitim n|>on the whole Wowdih of llwcudlen web 
brneidth, at wbleh time iLie tl Undem nre in motion , cat Tying forweid (he stratuin 
of pliip* and □ joggliug triutiou ii cammiitikatL’d (u it loierulJy by iIle .^hcrnaling 
ruotiiui of A raj, prodltc^d by a revnlting crank f this ngimiiula of the puJp, as 
(be wilcr drains mum il tbiubgh tt« wire-work, pKullscefl like felting, ur inlet- 
wesving of the fibre, as p«rfec(ly os it is dun 6 hy htvml; niid the pulp is 
prevfined from flawing aver the rides by means of iwn kuther smips, one otl 
l olL lido, whkh move round with (be web ; and by the iblXlirg of wmdl (irapi 
tiCtRt to, ov farther frem the centre* the width the pope* Uy he regulated. 
% ihe (We (ho pulpy man arrrvta to the fart bf'at end uf (be mac bin r, ii hull 
icquiied suilidtuL tt-imciiy to he (akejq up hy q larger ay Linder, cuvared with 
fell or llunneh and ia iben paEsed betwEEii a latiei uf liudlar cylLltdcri* and 
finally delivered on lu a feel r ftti d w lien this reel has Silicon or ei^b teen quires 
W nnnd upim lit ft IB removed, and snolbf r pul In iln place; (he fiaper is dbw 
CU l off the reel by a lox^ilutlfrhd iuebjon threugh the tn|l, when it undergnea 
n similar series of operalinlis to I li st wi’ have iSi Pcriln d in malting prtprr by 
hjiud. + A full deEaripliun ftf ihts machine is given in tbo Rtptrt&y of 
Vtj. X | T I- iwcund ISeries tn which we mull toIli tur rr-EHfrre r in nrdat (hat We 
nun binl num fur (he dncnpikin uf b VEiiaty of improvement^ LU pspff- 
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tnialiinp, founded upon the mJmirabJe mrdl laliistn we Imre briefly ButLcrd, for 
whkli tSfcp public fclftftrL indebted partly In ihe iki33*uiii wholly fci t h* defemdned 
p^raerErance of Ale Mt.. : ;arji P Foundfi n ter. It li indeed la U± Lamented that these 
gdlllrlnfi) bfliVe never recaStei] n4i_y adequate remtlDHJTHlicTD forlho benefit which 
they bare conferred lijhiej their country* 

11 Ht H i"S t invent inn which w»; bare to notice pwHESSFB a conn i d l- mbl□ degree 
of novotfy cmd ingenuity; tlic nuthon and pnttnleea D f wbielt are Messrs. 
XK’ISjj L-tdh and Handa. |j&|h^ tnulcrBt of Ltedn. The pa^r-uiijuid i* T ru I hi* 














































PAPER MASUFACTUim. 


Si? 


continuous, hot diflbnmsly Arranged, funning ai?up3y the exterior or pcrrl- 
phoiy uf n krge dram, which revolves in the pulp vat Tlte preceding engraving 
exhibit* PUl ekwatimi of tbe appam tm, shown partly Iq section, 47 1* a vessel 
containing ihfl pulp, considerably diluted, which \t preserved at the denied 
TeVet bv any of the usual moons, bo that the pulpy liquid, when the machine h 
at u-riirk. bIjsiI I flow over the curved side of ibe vessel in to a revolving cylindrical 
mould i, In the vessel n. a vane c is mode to re voire, to keep up a powerful 
ugftelmn, ftTtd prevent any of the fibres from subsiding.. The rotatory to cm Id b 
Is 7 formed on its "periphery like a sieve {which wUbhere after, he ptLrticubiriy 
di'-^rilird;, ami, os il turns round in the direction of the arrow, the pulp is 
received upon it ; the chief put uf the water inHlaiilty dram* through the Lars 
nf the mould, and the paper* in n loose, spongy, wcl statr, h formed. The noth 
tiuiK'd anndon of the rihCHild bring* this pulpy umiter m contact with nn cndtasis 
feJi nC, which, by a superior attraction of cohesion, attaches to itself the pulpy 
hibric, snd cordbl te forward between that felt and another frit e T where It 
receives pfoK-nre* first from a pair of wet rofilmi f then a greater pteiHIR 
from the dry raUerx $ $; from ihencc til t pp« T Ltl r. comparatively dry statei 
is t.'iLi'!! up by a rotatory vane A r upon which it h fritted i when this tone is 
fhliy chared it b removed, and another vane substituted in Its place, I \\ thte 
manner :i sheet of inf required length may be made. The cylindrical mould 
b rcvuEvea in a rewl of water i t which aervas Ed wuah at T the fllmms matter 
that may adhere to it, and to receive the Water which drains from the diluted 
pulp os it imises over. The UtHnra fmcne upon teblvh the mould revolves is 
juintBfc to facilitate ihflt lateral shaking or trembling motion, easeniird in Ilia 
mating of paper* which ib effected by a crunk and rod* or hy any of the other 
Usual means, motsun being communicated frtlto l lie gearing which drives the 
lull ere, ic. The roller ^ is called the cam king raIicr T na it takes rliu paper flf 
the mould. This roller is provided with □ regulating Screw, to lighten the web, 
ur idjii-t the pressure against the mould. The upper wet ml In-re f H and the upper 
dry rollers tf. liuv-n nlau rFgufaEingJKR'vi!!, hy wlifrh they UWV fcn L elrvntod or 
d spreaded in the Jong slot* wherein their axes revolve, so a a to increase or 
dimtlfcbli the pressure upon Lhn- wet paper. A Email relief / ki ■rnploi’L'd fur 
aeaistingm aepemtling the paper aa it passes frora ths felt on to the vano A As 
the InWfcToiosE web hpcudnS very wet by receiving the water from the paper, a 
small cylinder '-j il employed to press out the water from it as it revolve*. For 
Lhe perfect cleansing of the wets fiutn tSie fibrous matter, stnall mtatury 
brushes ore directed tn be fried ho as to bmsh over their surfaces; told the 
ritiptoyment of jets of water to wash over the felts Is also recommended by the 
patentees. Afl the peculiar codstnlciicU uf the rulalury mutlld funus I he prin¬ 
cipal fedlure of this invtntioo, and the ground of paten t-right, it pniper (hut 
we ilumld deaeribc it murr partieularij. In its oudino It prose eta precisely the 
figure of u military drum; itB periphery is formed by cotmecUng io^clhdr a 
aeries of metalUc Vings; the cytoidcr IS ihrll covered Icngitudinafly witll 
numerous Email ibm bars of tuptier, three-rightha of an inch, widle, '"placed 
odiewavs, so as to farm A fronfas grating over dae whule snifnco. The 
€Upper bars have bumeroilH small bteral pnijeCtlonip to keep lhe in At A rcgul ir 
distance apart 5 these *re directed to be made by paesing plain sliji* of copper 
between cylindrical stool reltrrsj with indentations on one of them, adapted for 
producing'JLii iinlfetlii s«,'rii^ of tilth? elahs. 

It has boon usual to distinguish laid paper far p^jJef made in hand moulds) 
from roach iiw paper, fur thal nmdo on the endfria wire weh in a mnrhin Q by 
the poouliar water-mark llne^. Hitherto the machine paper has made en 
very woven wire, which giirea it that smooth, woven appearance ; white ilia 
kid paper ts marked hv J distinct puratk] liua^ tsrtrased by a few thicker Hqea 
about un Inch apart™ The usual process af working wire, in making Ehe hand 
moulds that prfidlise tbs l»t^Ttentk»fd cfivVE, In tedious and aipanrire; but 
the paper mod p from thorn Li grnrally preferable, and, belifVt, il Worth 
more in ihv market 

The object OE Eho llL^tntinn we shall next d eserihe. Is to moke a paper resem¬ 
bling llte hand paper, by n machinE. For this ptirposo. >Tl\ Louie Aubrey, of 
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Two Watery in Herlfrmfabirc, lock ant a patent in 1 R2" p foran fcnJkffli web of wki? r 
ihcit Will prod Lien the same kind of WAtcr-marks as nr$ exhibited In t3ie laid paper* 
T]]c warp h cnusiatmg of the ■mull wire:!, II put into the loom in the launlway, 
mtlll tllii feed is Elfad to the width required, A wooden nr metal roller, ahni.it five 
ineltca in diameter, eunmijiing in r« line firmly fixed as many rurtfillk pegs ns them 
Off large W liter lines requlral in tile paper: these pegs stand Offt from I he roller 
about a (purler «f on inch, and answer in cofTEipnriclmg large division! left in 
tin? teed. The large warp i ■ ihrn placed an to each of there peg*. and round the 
tullar, until tL lufiieieal length fa obtained: the etuis aro then ptuied through the 
ffolit harmsa, ptafiftS somewhat higher tl«U i the small Itcmim, nod from thcFica 
through tho large divfatelii in the reed, where the ends are m*dt Tost Id limit 
iron rod*, In tbis manner both warps are drawn tight, and the weaving fa exe¬ 
cuted by the usual process. The superior thickness of the wire* of the large 
warp cm** shorn to project, and to produce the coarse water lines In itu 
paper mode with LL 

About the same period of time, Messrs. and C, Fbipp?, of London, took out 
h pTiLcnt far a difllrcutmoda ef producing ihe laid papier impress id ns in a machine, 
whieh fa of easy application to a FourdrinW miirhinc + oa it cwufati [imply in 
tht adul ticJi to the falter of A rerotring cylimkr, which impresses the pcimliaf 
water lines required upon the wove pmperns the fatter fa received uiinu the felL 
Fur ihfa purpose the cyfolder fa formed of wooth-pt dares ni the en-dn, and coneefr- 
Inc nnga< and tmmi on a central iron axle, Over the periphery of the cylinder, 
the Eiime kind of wire-work as. the kid paper mauhfe itro made ofi fa wound 
round, and carefully joined At the scam, Thii cylinder fa mounted over the 
felt, an aa to ra*t it* weight upon It, by turning loosely in, vertW sk4s, made in 
l™s bearings on the Mt frillies of the machine ; the w[ re- work r therefore 
passing upon l lie newly-made wet paper on tha felt, produces die required 
Water linus. 


Mr, George DkktUMtt, of BucUnnd mill, near Dover, who has ahnwia equal 
dull md perseverance in improving ibe mecbaMUl of the paper manufacture* 
fur which he hits had many potents, obfaiucct one In 1S2£ P which, combjni 0 -r 
nev«al previous improvements, we shall here dcticrlbe. In the machines we 
"™ already noticed, it wall be observed that a tend dr horizontal motion fa 
gavccs to the endless web of wire fur felling ilia fibres, md separnting the water 
from iba pulp. Tlad loading ohjecti of thfa m'tntimi are to give a rapid vibra¬ 
tion to the wire web in w voHicnl direction, and b\ rarefying the Sir underneath 
ibr wire web, Cause the atmosphere to press upon the 'superior surface of tin- 
paper, by which a farther portion of the water ib driven through the paper mtu 
th* rsn-tiL 'l hpnrlmeut midenaeotli, and thus the paper fa mere ipeethly and 
effectually dried, Froiaa Ibis accounl. duttjcwliat of the THUturo of the machine 
njay bo nodentood We will How describe- th-e arrangements mure particularly* 
wain reference 1 o the accompanying ctEgravinga. Thtr flagravmg on the ntKE 



. ,, -□ aisppOTlung (Elb Wilde; i i A an iran frame i-eurai 

tu a iimilitr one mi the apposite side fcf a rod at rop, and a bu at ito end, ami 
TiBMUtig oa a pivot r; tf a eylimler, nsvolvirtB on a luted «ia r ,-/] an t [ ra tuind 
jheell. winch pe, mnttan to the rifiinder tt liya toolliod trheof 0J1 ,[ lf mia 0 f 
/ 1, ahowii Lw dota,_ which take« into another lanthed wheel on [he cvliutL-r d: 
9 aerlisdv unArmg m «™fr r mtiporlcd by [he frcnH: AS ■ Aa ra Lf *1 in 
molton hj^the punou (ihowni drinen by the toothed wheel on and which 
take* into aether »W dii the end nf the roller A f i another roller fnrnine In 
groaiH ^ bemg pUced in ennlaot witJj the rcrotritiB roller h ; ill nti rnSeM 
web of » pacing over the ^Linden d and y, alio fctwiirt the nOen h and i, 
end over the toteamg mllen M and B( the latter Of Which unrahla by n. 
Strew, in order to ve«i|Jnlo the tension ; 0 0 A eeries of rollern (upDarling the 
i .h ", 1 ■ “irovorvm f upon sphldlM in nolollci cut in the side raib, cttuhnl 
*i,i- E f pfa™ of btiiss called tlac dcdtfa, pfacad ^n cuch 

a ,ie maclmit, over the wire wvb p and supjHJrtcd by the crois bun $ 
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irhich can be mined or lower, J by scrcwa in aMe pieK.-i?y attached tn the frame L fr ; 
rr (lie dwikk' aCrapi t reiving over ptdJiry* nitadiud to mcIi end of the did e, 
idw Ofer flinibLiir pulley a on the axis of / l f and under it pulley v, doping tut* 
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at*™] uf water; ihe straps confine the pulfi .it |Lr sidi-fl of lh* wrh F (Uld rcgTt- 
Iii ei- the width of the paper, which jj srcDraing to tho distance the dcdriea are 
asunder; ft tightening raltere, in tighten Ike deckle straps; r si lump bund 
wheel, driven by Hie prime mover, and driving the mtdkr Hand wh«JV ; the 
latter curries a rmt>k (HOl aero) set ihrM-eightbe of un inch out of the centre 
nf the MW cflbE wheel, but which ettmtrimly mm be jdlcfed at pleasure j; if A 
connecting tod attached to the crank arid to the frame f«, ranting the E&JErT to 
Hie and fall EhreeH|uarters of an inch lit each revolution of the wheel m ; y qii 
iron stand. rind supporting tiic spring e, upon which t]ae frame flVtrikes at each 
descent tif the connecting rnd r, and thus usri&ts tho crank. 1 a imlp-Wx, 
attached to the frame A, and extending the tl 1|hp[i^ width nf tho wise web; fa the 
front board is attached a ptEce of leather* which descends mi to she wire web, 
mid distributes the pulp equally tvet the wch; 1! a thin piece of hoard, set 
edgeways opon the wtre-web between t hi- deckles, and keeping back Die 
Hubble# of sir and Witer in the pulp; 3 a freed pulp-box, which feeds Lho box 
1 P and regulates the quantity then-in- 4 a pipe hading from lits cylinder d to 
riie ait pump. fnj. 2 n h, a metal foIErr revolving on bearing*, which cun be 
roieed Hir lowered by the screw b; e another nittrr, re rail ing in a freed hearing; 
this roller is be* in motion by the tooth* d wheel d on its aw, which [1 driven by 
the wheel i-, rhe 1 alter receiving ita motion from line prime mover, //an e-mi- 
h*a VFflh of felt, poking mmd the * mail rollmi?^, and between the rtdlrrt a 
am| r ; /1 the mrJ, turned by a pulley k 011 iti iti. i* - the latter hi driven by a 
hand pasring urer it, and n pulley on the run in of c. 

Tho operation of Ihe morbid* ia an ffllluwi: the pulp Hows from the box 3 
Into the boat 1, thence in distribuled by the leather on In the wire web; un 
umiring at the cylinder 4 the paper fveeivas a considerable drgrtc of pressure 
upon its extern al surface from the atmosphere, owing In tL* nrr being Urtfird 
h< the interior of the cylinder by mean a nf an nit pump Alt neb cd to ths pipe J ■ 
and the paper is thus deprived of the principal port uf it* water. The eon- 
Sinuous sheet of paper then passes between the rollers h and £, and tlience on 
Eo the Chditss well of fell, when the remaining W-i Wt It contains is pressed out 
by the rulh-r# n -itul c, /iy- 3 K prcp-flraUny to iti being coiled up4itt the reel k. 

/»y. 3j a section pf ril^ cyltndcT 4. 'd la the eilmustafig cylinder, of br&*a, 
and pierced fall of hotea; ec end pjfoef bolted 10 4 and CIHtying (Ootiied 



whetls upon their peripheries ; ff a hulloW lilted centre* upon which d revolve*, 
and bent faio rfio farm of a cratifc ;i y n trough t'«>mpuficd of an irvti bottom with 
wood eu Bidcflp and h living two moTable end pi^i h A, which m set to the 
iTidth of Lhc paper; the whole is covered with leader $ this trough is supported 
by The Standards iit fixed into the axis ff t and k pressed by spiral springs 
the cylinder d; / a pipe fitlod into the bottom y F the outer end plunging 
In water, m a pipe pierced full nf hole*, and leading to tho arr pump, 

Jlr. .Mm Dickenson, of Nssh \lilla, HvrtJordihrre, fa whom also the public 
stand indebted for sevcth! improvements fa the peper miinufaclnre, took mt ft 
j-.iir pit in E?IL r y for “#ncw fmprereinfn[ in lhc method of tnamifaclikling paper 
hy lluli binary, eihJ alio nnew r method of c lilting patpev or other matsriiiSi hi fa 
irn^h 1 riieeis or |ii.^ fl ^ |,y means of machinery,” From s perusal of [helped- 
fi Wilson i we fiud tbe^c to consist, first, in canning lhc pnpet to be pressed bffann 
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first 


two tilers, tins Tipper .if which i> hr 1“ heated by steam m thc usual way, fi 
wilK one 5de, and Wrwarda with the Other upwards, to Site It an cuUnl gh 

mi both aides; eecMtdh, to introduce, during themunuffteture, mto the ecib.f. 
r.r the natter, thread?, tine not, or other reticulated material1 and thirdly. to' ut 
hintoaTbcrt of appropriate liwr, by nn.OTe convenient and MpejEtran* method 
llm.1 those now in LUC. The first object im cflw*» hy ttRnqllir P“P" UJJM 
felt round n aerie* of rollers, similar to these employed tn the deutilc machines 

for printing both ride* of * sheet rf jwpr * «* «""*l b? ? Zl 

over the pub* fesi 1 a series of .dins with thread, er a roller with imy Other 

material to L introduced into the pp]*er. These threads arc ^iW, hj u 
grooved roller, into the pillp close tn the firstor feeding rolkr. wluah tohro yp 
IhTpulp t« form the paper, and, by the current of Am pulp, approving too 
feeding roller, the tEircadt are brought into contact with il Hie third improve¬ 
ment Cc rffecta hv nflldng to the bottom of a toll, oselUflting frame, a Mntii of 
circular revoking cutlet*; and when ihk frame is made to »eU.te,J“").£? 
cutters to revolve, they traverse along the edge of stationary cultcrMm which 
the paper to he cut is emended, end thus the advantage, of e clipping action 

15 rat Evented tn the taut-mentioned Mr, John Dickenson, 

in October 183ft for *I1 improvement upon hi* previously patentedmachinery, 
hia object is to make thicker paper »f a better qneSSto than could be 
bv tin cristing mechanism. To obtain tins result, he empiovs ftra cylinder* 
fur loldar up the pill|i from ifp mts troughs aL the lime, irvttk t*ch nl 

wElicit n web of wet paper is conveyed, by means of endless felts, to a pair i 
rellt'te. where they arc milted by pressure, the stdracjiuent manufacture «f the 
paper being completed in the n.ual manner. To have * dear idea of this 
BTTnnpvment, it is only necessary to consider, that ft dnph.'Ble of lie mrp 
cylinder of the common machines is introduced in any convenient mua.ion 
by the localities of the mill; and that it it actuated by the same 

iiiechlnenr which turns the first cylinder. , 

Itl the month following lire grant of the lujt-mcniioned patent, another WM 
obtained by Mr. John Hill,hm.. of Dartfcwd, for " a machine upon ft new and 
improved construction fur tin mauufcctnra of paper, vhfobwe find by a 
perusal of the specification, to be for precisely the same object a* Mr. John 
Dirk«tw«**»: but the process adopted by Mr. Hail is much more elegant nnd 
entitle. In order to collect to the nurfoce of the mam cylinder of the 
machine a quantity of polo Hufficlent to make paper of «ny_requir^l thickness, 
Mr Hell tuirplovs »» hydraulic pressure, III Alio following manner, the 
cylinder is made to turn in a vessel supplied with pulp un (lie one side, and 
clean water on the other, which rises cotisidsrnbly Oilit. 

the arts, which U made hollow for die purpose, end hu a ben f ^.ll to^rior 
from it to the lowest part. The water U continually pumped from ills interior 
r,f the cylinder: and thui, by ihc dsffiiutice m the nluni-h- of the water inside 
and outside an hvWiepMTO wiU be obtained, ranch e at ffamro, and 
available *in causing a gre»5r or less quantity of pulp tn ^rolDS.esiirfec^ 
wfcith k LiiVft«i wit*. wiwpM. wpiwrltd hj Tibffp to a$mn of ibe 

Tumiflirr ti tike watfff Tram ibe EUtelW to tne mlL-nor- 
r Ttie nest invention we have to notice .* by Mr.V? Oka, ana of the 
the firm of Bryan, Doll kin, 4 Co., engineers of Steal cxprrlfTV'i end«Mirity 
111 this department of mccliAUMmi they having been hliuost "St* , "r , 

nrsdin the construction of the Fourdrinicf, and other peper mac ii . * 

dirif earliest introdurtian to the prosnit timet any improvement heroturc 
cmaneliug from that honsV, Carrie* with it a recommendation for «UIPtv, t nc 
iwiprovenient contcm plated by (hitpolmto* U the nttpUcniLon o ^ 1 
Tn ]l cr u, the t'ourdrinier machioes. The additional roller i» to be perforated, 
nnd It is intended (0 facilitate the eicape of the water from the pulp web, pis- 
riouslv to in b«iiiff snbjrcted to the presnog rollers, . Still more to 
& e abslnicthm- f the water, Mr. Wilt* propose to employ the presanre ot the 
ftttttfcpbrre, bv making e VMttum within that part of ihv prorated roUcr Oh 
which tlte paper rrch resi-. The method of -unking the* T«Slw* I* (lcecnbsd to 
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L-uiJEitft of lIlc following fjrw-^es , a pie (S * of sheet cupper, bra-s. or other 
suitable maid* i* bcul arid soldered m the fuLikk ikf a tuLw ± wluioe length it ™i n 1 
to the ctlrutnJereiiM of tilt intended fuller, ami wh^e clmiinf«edce U cdOel 
Ut tte length of the- intended toLLer, making an allowance for tbit waste at 
tFkG cdiJs, ftte tube in then tn be drawn ou lri;birtb, ty the usual mil one r* 
«md afterwards turned truly cylindrical an tbt? mandril, uti which it wu drawn. 
A imsi of gj-wifcn p Eight Of it'll in number, are then turned half through the 
lube| with a eihiI the iiateeuth of an Inch wide, and so mads r .s [ D male the 
hnttoms of Ihe tnbtm iU wide h their tope. The tubti is tjftn taken Iraq 
the mandril, ctil open, and tat inside nul, and soldered in the form of Auuihct 
tutu^whpae length shall eorrcfljicmd to the ccrtnimfcrencc of the first, thus «q- 
stJtuling a hallow cylinder, with longitudinal gru-nvi s iitttde. J| Jj ^ he again 
drown, and turned with grooves to the fttnuunt of twenty-four eh (lift inch i 
Hi^in will of vu jurat cross the other at right angle*, wA being CUL half through eu 
hefoirr, the entire surface will be composed of timaiVctito ridges and redtangidtir 
puri't.rdtiim*.. When it is desired In employ the uduastine principle ft second 
perfi i rated ryliyeLf is introduced within the tint: I he inner c? tinder myst be 
made emneth JJisade, that il may fit airtight Upon a aeoturml cavity. iMl lending 
Ironk trie axes to the drenntfc Fence, cndojimg about an eighth tmrt iheieof, 
Ojipcwito to rise place covered hy the weh of paper, os it piu,&™ ora the roller! 
The Air ts puinprd from this cavity through the inii^ which is made hollow for 
tliiil purpose hy ay nil -primp of the usual c^rmtiiietion. When this method of 
abstracting the water is employed, fb* roller muit he put in motion by a txam 
of wheel-work, eo amunged ibfil il may EamcUte pi?ccj»ri? with, the motion 
through the machine. 


a StiiCK, Frum a perusal of the spccifi-rationi of patents gran Led ft bent this 
period, it would Appear, thftl the ftUcnflon of the rertunfactUrcTi of paper wsji 
ratlier directed to sudl improvement! of the mfd nuiijm ue w&re_ calculated to 
ameliorate and enhance tile quality than Eoengli a* might accelerate the pfraeu, 
and in male the quantity ; and the ingenuity and talent thus called into act mu 
by rival maimfS«;turar5 b dei erring of record, were they of iesa practical utility. 
\\ □ thill therefore notice three of their inventions,. in the order qf the date of 
ihdr patents. The fir&t II Air. Richard Ibnt&Dli’s* of Stanwe|| r 

Hi Lhenbp much difficulty ho been experienced Iti clearing die aiulF, ^ pub,, 
ef which paper it made, of t by small knot* which ore invariably found in it, and 
which, if not separated, necessarily tletertaraLe the quality of the paper. The 
Kieses nr strainers which liftve^een generally empFnyed. far sepfiriLting the knots, 

■ been cither so wide in the meahtfl ftt lo panuft the imelLor knuis to pass 

tbrnngh, or ebc they Very scan gel clogged np; for it i» evident that the dbres 
ftf whi.(Lh even the finest plkpcr is made arc cansidarmhly longer thin aim of the 
umshes in the i|evc h and heilCfi fbty Wtll T Lnslcad of paseing ttiFOu^h, liw tle- 
Ijostiod across the muhE% and imm^liiiTely render the sieve useless. To mmtdv 
these imperfrctions, Mr. Ihosaon. mnmifavlur#? hh sieves Or ttraiuerj {which he 
applies to the Frmrdrinier machines) of metailic hara F giving the preference to 
gUO-tneiLhl, made Hat nn the Upper surface, and about half an bch wide, <tt t at 
all vventSj of ft width greater tliiin tin? bmglh of ally of the- fihrw in the ptdp. 

J the bars am stren^thericd hy n. projection extendin'* along the middle of theb 
lower sides, lo tliat the section of aye nf the fora may he represented br 
ENtf IfttL-r f. lihcfic bam are in n framLi al a distance from eiru otKer eor- 
„ Trith I ha knicridcd qnulity uf lii* paper fac witidi the litv* is to he 

*3- Um hnwever, a very In-fcnioua method of ad fasting the 

Mslnnccs hx'Lwi-vti like bari, BO as to make ih-c same ifcvc zuiswor fur the nianu- 

lactnre uf paper of different qualities . far iMi pmpmt he make^ idl the bars 
iw taper uniformFy f add fiat-*, irmy c=ltenmte bar with its djutow end mwardi 
£*J? nw Md f of aad ]lc frflJn ^ tlic other belt together, but docs ssul 

1 I*!” tl i dlH Slrvci they am LEiJrod need between ihe liaerl hunt, with iheir 
d!T 0W - | 1 etHlll ' ffr > dirvfction. By ihti arrangenim»,. it Lb Hvldcnl ihut tli-fi 

•\1 ^ dtuimiahed or mercaaed to any degree of nicely, with 

£ve L^t fapehtv k., ™vr.._ loose Liars forwoidf et hacki/ards, 

ting neruw*. The sieve IH to ho placed in a 


iikB gvfatfirt fiiciliiy. pntbuig the iVanic of 
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trotofh convenient)!,' .touted to Tcmvt (lie pulp fl*m ibog, « 
wWb tile iW « tom to piece*. imdjlgtllrtwl fate the existence of Hh 
One ride of the sieve, which b mud* in the form at .rectangular pondWogrim, 
j, Mtjirhwl hv IliuffL’M u> the tn>ujsb, und the other IS ronm-cted with a set ot 
eauvwheek by "Inch it U Elevated and depressed with great rapidity; «ld 
when the sieve get, dogged np by the SSJ - 



of Bcnmwitey. Sumy. which consists, fail, in tl« cnnrtnirtlen of » new .peeie* 
<if *iem for iVpa th tin if the Inmpi and CGftra P*«* Q± thc P^P fr ™ the taT11? ! 
portion, the* theUtier only be «Bpl“y*d in the fthrieotmi of the paper; and 
Secondly,i.i 0 peculiar tu<d« of *ppW the ..eye* sees lo wper.rf, lb uk .* 
□nd form an impnirad subililUtE lilt the oof Ottd the Aag. Mr,. Turner described 
furms uf tierce in hia specification, slightly varied, hut pridt tng of Ute 
same characteristic features. That to which he appears to giv eftpreference Is 
of ii circular form, and cimrisis «f a series of eimceninc nogs »F thin tm-tot, 
previously bent into a right angle, but plated with n Ail ride upward: , like the 
letter L ceteraed, tints, Pm they are arranged m concentric Cltclef, learing 
between each annular crevices about the fiftieth of an U»h wide, and a fit 
fastened hv veraws, or -older, to radial arms underneath praeeedlD g ft*™ n 
ventral block to a peripheral hand, whirl, is about 8 inches deep, and :l Fact m 
diameter. The manner in which the sieves are used We wlllwm explain. 
L’ljon tlic ton of a square rat or custom is fixed □ framed attndard, sup|>nrtiLg 
in plutnm-r'blocks, at he upper extremity, the alii uf a nhnilLttg beam ; to 
cacli end of this beam is suspended, by u rod or spindle, one of the ueveS just 
described, the bottoms of which lie, when at rest, upon the surface of the pulp 
in the vat, The toils, or spindles, are jointed Id the beam, to allow of their 
ninvilti! vcrticallv hv its vibration, which is effected by a rml connected to a 
revolving era.lt: the latter imparting -ufficivht motion to the sievea (u eausn 
thoir Isittoma to b« alternately lifted out of tlm pulp ait meli or two, and then 
Blunged underneath it. To this action uf Lite sieves is added that of a rotatory 
motion. wmmtmitated to them from ifaei first mover by means of pulley* filed 
oti their Kids or Swindles, which pass through centra holes iu the standiid frame, 
mid ur« provided with swivel joints between the finks ibat connect them tn the 
brum, and thus admits of a rotative to Well as a Vibratory action, « the same 
time, which tends to dislodge any grass parUelvs that may »tirk ra the Inter- 
, u ’ of the sieve*. ami, lit the sum* time, to disturb and tut I tote the whole SM1- 
ti'nli of the vat. The pulp, thus reduced to fl smooth and humopcncutw Stole, 
fiuwi over a wide Kp in the vat, directly on to the endless Web or mould, and 
thus supersedes the iwe easily of the * hug." 

In isn't Mr, John Dickenson took out a patent fnf the tamo uiitHirtMIt 
cihiect, that of obtaining u perfectly uniform and smooth pulp, in order that the 

J ^ . a _- Ld "L.., , t _ fivsH nnsl .<L,in fit TtllTto ■ fill’s IIJ- III' t>= -5 WC 



-entor; it A is a folae bottom; ee i» a rolalory cylinder, through which tW 
nciviion oniy of the pulp that is to ha made into paper putts* J the kn«to, gyii, 
Iwing HfTlilfa from tinkting by the wires which envelope llie 
the cylinder. These wfr« ore Fpiriitly by 0 ctjnUmi&wa eoB, m Ihe 

n^nuer uf a ^uirrrl cage, bu! w eltu* tngcthft tt* to Scot e Otjly tlie orir Iulli- 
dTEil Hint lificesithi put of Ml inch itpacc belifeeil liiem. TK** rire recorntnendnl 
for [liU purpose: is to tkj drawn of the li^ufc Trpjviifin ted in Fi$* 2. inn nnm*w under ■ 
tlcbIIi side d being Jised nvxl tu the eyibruler, wiicfts ii ia lu he fislriieJ by hWti to 
[ho kfliitlldiW BH •*+ icavin^ lh? imilrtTTn space h^tweeh ini- anit a-? 
misttiitienii which may, of tmrx, ha nsMy ^ rformed by* }"<* 

rhnpLL[?ti which iho |-Uil^ musl ptort HT, Uvu.UHtiKhiuii Hhtf, Iwo or 

three iSthca Lull^;, maJ niiij ihc -wn- humhrd n till tLfi*snLh part uf till lUtb WI(W + 
Hir cni!% of Uic cclinto atr ch:-ml, cxccpi at the iixei of mLalluil, which are 


PAPER MANUFACTURE. 


3H 




Idrmud of Isrgt: lubes ; through iKcsd the fine pulp received into (he cylinder 
Ho-w* ctf in the itiihlIiI uii which the fLikjpur ee firm erf* Ah them would U 1 a 
eo fitf ca nl liability of the fine btatalka of ibt cylinders brccunmg dopm}* 
unkt* fcOlkkc m^ana Wrnr adopted (□ prevent it* Mr, iMckemon employs what 13 
I ethnically termed n fruit (though it fr** hut possess that pmiuc character), 
uhi^li, by oli up-iitnl-down mstfiuEi, optima fro liquid, and, by changing tJj-u 


tmtw of the current frriiu£h the witrl, thrown off whatever hai Acmmidjilcd 
un the au^ide nf (hem. 1 nisi final La a oLoec vrMel of strong copper, of nearly 
tha length of the cylinder (four fort), nml of the eertinnal figure seen at ff; ah 
horttontul bar passes through QHt the lower part of tlib vessel. ami hJbo through 
She tubular a™ of the cylinder, beyond tlie plummer baica, in wlidi the I filter 
turn, where the horizon Eat bat H fastened to ll tcHIChI but A at each en d* l h n t 
^re connected to n lever i F wh asc fulcrum Ls H A- At I it a double earn, put m 
diction by a gtar ± In connexion with lha wheel that actuates the rotatory 
cvtinder ; every revolution of the cMH lift-i tbe lever i twit* by meam uf the 
Wiprn» rrv m, and, through th* medium of A, the copper float// also* about H 
eucIf ecufr time ; and the lB float 11 ' being somewhat heavier than the fluid m 
^hich it La immertnd, falls immediately afterwards, producing the nHpnrcil 
Agitation* A &t*nmd improvement under thii paten*, cunsiatt in the knives 
ii-nmJly employed in the tfanmrsc cutting of the endless sheeta of paper ^ 
their are u^intly two straight-edge d blade*, utte of which being bed, iitid the 
jimpcr hnigib -Jf paper drawn over it, the other deioetide sml divides ibt sheet 
by n similar action la that of ahifsra. In Ucll uf the kipper moving knife with 
asEmight-c-tlgr, Mr, Dickenson employ* one nf an angular form* repreaented at 
% 17$. 3* wlaeh is brought into contact with (he lower fixed ons r allow n de if 
. ^ pa*«« improvement! b r izinq tS !imm$ } and the mal^ 

neOs employ ed in the mantifnctiira of paper, pa^tabuord/'dre., w[i* trken out id I ASS 
hy MrerL Du Sevan urid Wife ; and a 5 the process pontsua novelty, niid it in 
successful operation at the latter pen I lemon 4 mill at Maidatune, we anno* the 
rulkwtng particulars, which we have obtained by a pcru«tl &f lie opedlicaW— 
A Icy ib prepared wilb quick lime, the flllhcarbonite ofsoda (or pataalk)* anti water, 
hi a vm«l «f while wood, until fr* Alkaline mWwa frail U nf |fn- Frccific 
|?ravit\ p watrr being 1 coiuidvri’d as HIO™. With ibis Solution a cupper is to be 
d fillnd i and }Lr&t appliei either by naked fire* or by sfenm ; but 

preferablr. There fa now to he ndded of white Idcadud 
wcrplt b (hot gf tl u inhitiiip, and iha whole to be rtirred Until a 
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perfect union or guSuilim uf the wax. ifi fitted; if* after a boding of three 
tiDurv, tlii-f dmuM Out flpfiear to be tbs case ( which Will ttlity be discerned 
(ifiet & Httic ripertence, iind vkh^Ht waiting tin the matemla have become coli! 
!□ ieiianniinS the fact), then a litLte mure of the alkaline Ipy may be nddr-d, by 
degree*, 10 cample Le the nllAlian : this being: done, and while the solution of wax 
is belling huir there is to Wadded more water, ilk (he proporhan of font gallon* 
tu every pound of wjuc in the sidtitten, snd the bailing cunlilmed. VVlule this 
id going Wlr the starch of [HJtotoea, in iba proportion of from four to four ami a 
luilf pounds to ev|ry pound of wax. ctnplaytd, is to be separately mixed m a 
Julian uf water, and thrown into the copper, which, hdng =tiiTed up, the whole 
contents of the vrnsel wdJ almost {plludj oi^ume the consistency and coluur 
of a Very Hue white paste, itl which state it wlQ keep good in summer f-M- about 
lift^yn days. The paste, prepared im above* described, is to be used in the 
ordinary way of skin-^ papel^ jurying the quality with the quality of the rags 
Operated upon. Jt" tb-J rags ho of the coarsest kind, about '6 lb*- of the pasty 
ehjLulIou to 120 lbs, weight of mg in the pulp will suffice; if of middling fine¬ 
ness, about 4 lbs.; and if th& mry finest abnut lilbs. ot" the paste, Fry 
vinua, however, to the mixture being made into piper, a quantity of alum m 
solution, equal in weigh! to the wax employed., is to be mixed with it- The 
mixture ii now ready to he Jll-H-de Into paper, cither by hand or by machines, in 
tb& usual manner- After lire sheets are formed, it is advisable Co dry them m 
speedily as poaiible by fre-e exposure to the air, and nat to bang more than two 
or three sheets upon one another, which should he parted before pressing. U 
js tdin recninnifmhdp that the fidta used in the subsequent pressing of the UCW- 
nurdc paper, bo Wetted in a weak solution of &lurn, and squeezed out by llte pres-i; 
ami that the sSseets of paper be two or three times alternately pressed end 
parted, by which process they will acquire a be null fully firm and glossy surface. 
The patented likewise direct, that the couching felts he Itet w.uhed nut with 
soap, bul with the Idv, whenever required, Although l he ynght of the pntotoe 
flour i* given in tJi-s- dry state, ihoft is nu occasion in dir it {which is a S odious 
operation), but employ tl in the moist state, In which it deposits Itself at lhn 
bottom of the vessels. Fotatoc flour, in drying loser 30 per oenL of water ; 
which weight of water should he deducted in calculating the weight of j\*Mt 
employed. A* several kinds of paper require only imidl quantities nf alxiug 
materials, those |tdnn must he regulated by the knowledge of lit luuim- 
fitoturer. 

The maimfocture of stout and beautiful dmwiug-haanls has occupied the 
especial attention rif Mr. Slfflut* of Do Mulitalt |a,i|w»M3SiIb F Coamh Down, near 
Balb, who received m honorary medal from the Society nf Arts, MmuToCtllre«s 
Mil Commerce, for the Eosmninilcatinn of hia process, which we have abridged 
SU fotlowa, from the Trtuuuiiktii of the Soriftp .—The extra stout drawing 
pa pc is, or card boards, as they are usually dei3ommnL#d r are always made by 
parting aevend sbecti uf piper cogi-iher in the momicr of o common mtstehoard, 
lind mlerwaidv bringing them to n smoolli face, by pressing and roiling. Ttjc 
pasting is a dirty operaditm, and the nccasiun of many defects, mine of which 
an* fiitjd to the degrees, of perfection and nicety required in a good drawing 
board. Ano-ther great defect Up that 1ho far greflttr part of the drawing arid 
writing paper* now in u^e in this cuuutry, are of a nnUow or S'pungy^ texture ; 
this nr Lira from their being made nf an indiifriitiinale mixture 4i| lineii nod 
cotton, the gCcatcT clmticity of tijc latter pre venting its fibres from cloerty 
uniting with those pf ibe wax; the contequence is, an irregular tarfrtite, and a 
petnus, spongy subs Lan ce, very ddFcrent from that which AD adherence to tht 
good oEd-fjldhloned pnsctirc. of using fine linen iraga only in the manufacture of 
superiat ^Wipers, would prodti^ The linc^steieo tablet is entirclv free from 
there objecuuus for the mllowirLfi; reeaulis :— first, it is not eompoaed ef several 
sheets pasted together, hut U moulded from the |infp uf any required thickness, 
in one entire tnasi; diUi the list pf pasting la avoided, and iw separation of the 
component putt* can possibly take plACT, though wetted ever so often ; secondly, 
instead JT being rampoftcd of hucli and cotton, it is whahv and solely manu¬ 
factured from the leji and purest while linen rags, roost carefully pel-reted, and, 
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ewiiqnenllyi without dm aid uf cldur'ide of Hum, or fin/ bleaching prftretfU. 
vbiitrvrr. 

Th* procrJif 1 11 selecting the Few materiel* fur the maiLuffiCikire of din 
tino-UiLdirk great care u taken to pmerv c the brut and purest white linen rug* 
ultlv, rrjeclibg dJJ muslins, calicoes, and every altar article made uf cottom 
J ‘ t l ti linen mg* nrr then careful tv *urtcd. oicrluehud and clcikncti F Headed, alkil 
beaten inti pulp, in the usual manner pFUtlied by i u \h f ■■ Umkcr> of du 
class- The pulp being ready* and diluted m the rat m iLu the proper proportion 
of pure nnler, ifio Wul’kiimn, dipping Ills muuid Hirst into ! ta vat, tnkes it up 
filled with pulpio (be lap of the A cUe, and holding it iiurizonudLy p and gently 
flhqktnp it, causes the water la sutaidu, leaving the pulp vt-ry evenly «t upon the 
face of Lite mould ; Imviup rested it fur a moment ur two upon the bridge of the 
Ymlj the com pFussCt, withlEl fittr downwards, k* now carefully hud Lip an 3 ni aIhkL 
or tablet, and both together placed in the ■maU press ctu*r at baud, where it ti 
submitted to a very gEiitle pressure in order tn txdude a gT£5i proportion <rf 
the witter reElktdlkilkg ill the ittect; it is then withdrawn , the 1 copn^rr tind tin 
deckle are lh.cn both taken aff, and another WtakttLWl coUcliLa it by very la¬ 
teral iriy tunsiupr the mould upside dr-tvn. and pressing It pretty hard with his 
liajjdn u-u une uf tine finu fedls previously Imd upon 4 very keri pr™ing plalifc, 
by which nieim^ the tablet is Left on the felt. Flic mi-uld it men rrcurmd to 
the efiL-Jisiin r wh□ repent* the prowl- as before, the eouetar r in the uil-lui limr, 
lay3 aimihrr felt Uppu the sheet DT Ifihlek hut fHudicd, wlie-reoli tin second 
r-heet ta So be laid in the same man ner, and so uu until all the feta ujl nccu- 
pkd; -m.r which an ui tar Iwd plank if pGac*d, and the whole drawn away on 
sl enroll FLii-rund waggon la the groat press, where it undergoes n pretty fc?vcrn 

mintii 

The tablet* will now ta fmind ta have ELLllKcknt flilheikLUi tu bear handling 
U 1th care, find arc separated from tbe felts, and placed one upun iuj other, *0 jjj 
(O form the paek.3 j tliLue packs lire to be subunit Uni ftgairi to the action of tbti 
press, until mine water a expelled 1 tbeu are parted sheet by ihcEt, pteued and 
|iartcd agEin ; tilul this is TEpeaied aa often ns ia nctcaar^ taking care to 
kficreiLBE k he pressuFE etgij opi:rntiuu H until the ffl.ee of like tfihleCa t* lufflcionllv 
EEnaotJi; they are then mtcIuII/ dried, ikxe4 ptcied, iorlcd h &c.; carried to 
ihe mUine mlLI. and Mcerd times pfl, 55 &d bEiwcen tlie pultibed cy lindurs, to gi¥n 
them liitslfiit fitkldL. 

The abo¥E ia the process fur the plain or white snhJcte. In making ita 
tintird tablet*, like IhLInwingfidditiund pakticulnn hid Hi ta attended to. Tin- raps 
arc deisnaoih waataih and taaten into hfllf &tuJfj in the usual Wfi/J the wtiUrc 
taing drained u|f, the pidp is put into a vaL with a soluiiou ill water of acetate 
uf nhimliiG, or sniphule of irnri, cu a pinrdont or ground to fijc th-e cokmr intended 
to ta made; lhc whole ia well in corpurat^d, aud sutluru d to Teumin lor half an 
hour ar more, when the. ookurillg liDctUtCi prcrlonily preparcd p is addfld ; after 
which, the wtale being returned u> the engine^ i& taainu into fine ptilp, and 
tlien wmuglht into fine tablets. The ilydng nLateriala ehiellj mmk- Liae of fay 
Mr. Stcert, are, mangrove bark, qaflfcitmn bark, beet blue Aleppo galls, sulphate 
of iron, and acetale of dunrine* A due cnmhtnatioii of tlirse nmtrrials pro¬ 
duce a great variety of drabs, greys, sahd-coiDurs, ike. 

An appaniius mid prureor for filing Tinpct III u niore eficcltial mfiklOcr than 
it had pfwvipnaLy been iktiU* was recently patented by Mr, Towgood» uf Dart- 
ford, in ceojunctiuu wiLh Mr. L Smith, of Pattruastcr-rof, London- Tlik 
j Elv cEitiuri CCHlicihi m the Iipp] Lcftliun of Jjrfimt along wilh tike sine; which k 
etfeeted by depositing on tho nurfacc Of a pair of prepare rvUera, nr' nil one uf 
them, if the Iraptr ta required to ta sized only <H 1 one side, n linn uniform film 
of sire, which is pressed into the paper as it p&Mes tatw^n I he- rollers. An 
endless felt ia sometimes made to paia OVnr aach of the rah era, and m ihut cot 
the- fizp will bo fuiCed through tta fell to the paper. Hits sizing apparatus 
niay ta applied eEtficr acporaiel/, m in cumbmntiou with n machine oi 

a ny cufi^tructwn J but lltc fonn and arrongenaent of the different apptaiLtiam 
wlIL SEi^uavtly t yy with (he £01711 of ibu machinery to which it it applied, 
ta form Tr^rnthlm in tho fullowmg diagrank will he mdicretlj explaiifttory. 
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ah tepreiEO i two orraure ToUcn, with pi™« af trail?! “ felt! c< f ‘ <#lid 
■ -* a dmiv 


patting nrfvuistl tK™, heiu^ ™I^ 
ported ft fid guided hy+jeitc* of 

friction rollers f ^ # alld fff i 8 A ? 
n shluII trough with a p^« 
bottom for mppUias tU* veuGkv «n 
Oip mHkc« « tli i? pressure roller 
rj - Bjtd h w ft similar trough far 
rupplyfnf EOM tJ the rolkr i p which 
1 tr*nttlK» t(a supply to __ the oUnr 
prsMuro roller »; and jj are etto 
scrape is for keeiping eliao tha sur- 
fows of the prepare roUm. 

LUg of paper into sheets 
Ti??ii|tisn:“-J- dhuinatijM ns ci- 

CtLy ftod rspedltiimsly possibly 
h In bbjrtttf B«tfimpurtanca toth* 

naxuiLifiieturor i aod b* the machmE- 
IMftdfi paper b of cuEndcrtiSlU greater 

h v M r Crumpton, ftf Tam worth, in Mr. faVW, of hfondnn, 

\{ t YortshlF^ ftL-COrdin- tn their enrolled specfficatkiD, dated IBSfl- 1 1m a 

Sfc *££• Bf tta £~J*«; Ifa. 2 . pUn of tte cutters.. O » the r.l 

U0«n which the paper (eMwr in Hi* tiiflut stair in which It is deluded Irnlil 

the frit* wh™ fr«l£ or wb«m dry,) »r*d, & « ”*/S,?iSS 

(,[- dtawin"-«llcra, wUttb conduct the pajur 6nt belweso (lie crrrulnr CULMS 
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, and thonec on to the roller d, where St IB wound 'ti divided 
biaft tinnn which the upper cutter W fistrf, is driven hy niij pnuie H*«, *".l 
If mrens of endless WW end puilcy» it imperil motion m the «PF r drawing 
otler# 6 and t; throe two Vl|i|«r roikra turn the two lower, by meau* "1 r°n- 
vhrefo Bt the other extremities of their ni«, which gw/into eHh ww* th* 
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upper tUlcsT khs in [Lkt! mannEr a toothed whei-1 lijh-ei ill uxia, width Larnj 
another fcoqW wheel u^wtk 12j E > axis of lLle lower; nunc uf these EimjiIi liI 
wheels art: brought into view in Iha lL^lv. i Efc |r | | y prevent cunflDlon* Ih the 
T^fulutianB of lli^a-e puta cif tin? apparatus, Lin.* paper, represented by a Ieui? rjr/, 
£1 drawn from a between the roller* ?\ is stfcrEd ul c, and thence R tarried by 
thti It Jkff € i-tt I.U •{, by 3 i IL LaJ la Lll ,lH eSnllr.n.^ biUuj fn.-JU ibc ]^L-'I , >(1 |l]ijVrt|. 
lla order to a lt onj ■ e u«}Ht& I hi* mornnEDt Eo the increasing ejrcumJcrence of ihe 
roller d r iirfiumuEil by the jmper si,CCUmilliLtjng upon it, the band pulley on d 
Ja a. frictiun q ^ ■ 11 1 . 1 r, which i- ret bo m to ^lLItk^v uf its slipping ^little in Ui ivvo- 
ltliiotis. It should id$o be noticed, that iIlc axiB of ihr 3owt s r catti-r is not quite 
parallel it# ihe duds uf the upfuir mm. by wbkh irn -am tbs? edges uf Lbc cut tm 
fusing the ndJelra a are brought into eoniufL, u Ldst the other edge* dfu.'lgr, 
which cuured the paper tu be mure freely del i veil d. fhim the nittm. The grunt 
rapidity uf ibis procEaa of culling \i etidiMiE. 

t Anothermethod of entiaag papur ufgtmt merit was pnteuErd by Mr. Hdwiin .1 
Newman Ftmidriniti-, ptt|»er iii.Lk lt. of Manlcy p in StutfordihiK, It poniint* 
of a EbriEfl uf receiving rullern placed niir- uvur tine htliur. The fc?vtrot wtb uf 
Hl*r lu Itf cut paiu over these, are then brought together, mid noosed over the 
LLrlh-ctLEig iolVr (guilty distunl fruiq tin* othera; and tk*tuse, by the aid uf an 
L'Jidhii!* R-tl or hLiJittl which pusses ikbuut a nurka of guide rollers, they are 
conveyed under the main cylinder of lliu toia-hiui, and duliTered to thi cutler 
Bl the opposite lide to wbbli they euteredi Tlfc= bujq^ati of ft rnftsliiiie 

which outs on i3j- ] im 1; b:- of sliL'iaTv; the !■ ivu-r LI tide heiu^;! ’*■■*!, ainl the up] m 

!-i - ■ li'.fi '. arm whluEi vilitiilea opun a olellle. and placed to dilcE ttn- •.:• 

iiooaiy blade at ar; ap^kroprkat^ on|le p «* u* tp produce llie huit cJJppitir action. 
VV 1 1 : 11 .1 pel Iti trim t uualitity of the paper Las pms-cd over the lower tiyp to 
conifltitncu 4 le h-ngEb i*f u alu^t, :||f Libok b^-yiiL-. in d:-^!eud ; Lue pre- 

Vttrusly to the b Lad us coming mtu cuntjul, a holder, uvES-ii.-tmc of e har cittml- 
iog the wbk nidtb til' tlie liftytr ettnuerEed ojth the amm vihruttEig nrm* is 
made to preflH down end hold the paper Ann oei the lower hlu 4 e p ^ellIu the 
LuLiiofF \n performed. During tlic Operation of cutting, thv Uilln cyljndrr,, as 
welJ as the guidu rnller^, remain srLatk-nury, whilf an artuniing rod raturtis to 
bring nuothfr length af paper. Tills vibrating tod give* llloEiun Lu u Hector, 
Which has on jLa upper side ratchet! l*Hh F Shut ure acted upon by tha n^L as it 
luovcs in the direction Tram right to left, bnt which reluiUD staEiauinry while 
the riid raavet in the contrary ilLeetinctr The ML zes of ihti ihects cut "by this 
miLchiue are regulated by an Expending crunk f which gives motion En the 
actuating tiA r und Eii ruUgh that wvikiW to the main cylipdfr, til id other parts uf 
the upguniLuft 

A great maEty jnaEujinh ns vubittlutes fur rqga in the maUufnefure of paper 
Iuive uL-egi at diderent linica pruposed ■ the hark of the ml|av 1 hccch F haw ihunii 
and linic-j the Mitlka uf the llcEtle nnd thlidtc, tin? blue uf hops, mdoeJ ftlmust every 
Vegttfublr xubflUuiee capable uf ycalding easily an ahundiincE uf iLroOg fibn\ h ave 
heuii Eugg^fle-dj end cKcclleut paper bej been made from aoEiie ol' ilum ■ but 
the introduction of the bleaching process, end tbe ixupHHTtmanti made in the 
mcchaimni for funning the pulp, having euabh'd the conriett liUuti nnd Cotlcn 
fabrics ui be brought into u*l- f the supply of ragi h oE present ftUJid enjuJ to 
the demand fur p4per h iunueuBE os tla.it is. Tha rapidly increasing knowledge 
uf eLe peypha in moat parts uf the wroHd w[|! pruhably create Mi tncrEared dcEnand 
fur bcMtki p and the stock of rags may again become inadc-quaEc to supply the 
paper DUD uftscUirar, wlio myaL ftguiia lismc recourse tu other nuiU-Huls $ wJ 11^1- 
}mm tlserdarc to describe three patented processes for ibis piin>c*e; namely, 
y nH for making it of ifrflltfj AilutliEr fur the employment uf iausj B and ft third fur 
the- me of i»did u'oatL 

M r* ^smberta process for making p*ip*nr of straw is as fultuWsr—Havtng 
eidlruUd A quantity of StruW f aii the joints or knots nre to he cut away, and 
the reuLqihdcr bqjkd^with qULoldime ip water, far Kp&fMkg the Abfw, Mid 
festTseriug tbn n nu'ila ge and colouring rnMlEfS. (Instead of quicklime iti lb.is 
p-irt tii lb* pnfcea^ cwUiUCj potiaih, ijudii, or nm m nrn u r mpy bt employ^I.J l: 

^ 1 un lo hi tenebp^in cUk water to get rid of the Colouring B ftftttt r und Liiuc, 
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«ni afterward. «W«ted to the ardui. rf an bydr^eulphuret; composedofono 
^nlldfSEb ^atjoarter of a pound of *'l?hnr to ™j 9*?* 

water. for lie mure effectual removing r.l the mUCiia^irmtia and BiUctntU iliattenr. 
Aftor Itiil, die Ituitatirtl b IP made re'• <ovcr,tl successive wadiuv* n Mmml 
|„ „,r -14 0 f tin- rfklUEW and uihar &xtnuHJ*iia mattiTl, which iTiiiy be 
Conveniently effected by brilling- in the nrfiurtrir paper-mill- Wlultl no s™U 
ai guTnliiLr 'l 3 left Lhc w-iter u U> be &i|riKEa^ from die fibrous material E>) 
jLtE^SJte. nnd the,, to be Relied by eidorine, by «B«I« * n 
_KB.pl,,t or any other comment and well-known menu! tt » then to he 
UlnktiiWiU uf the bleaching Ingredient*, next to be r^hioed l.) 
pulp by the common apparatus fiff the pnrposa in * pap*r mtll, m d then 
moulded into sheets. the subsequent operations uni, ill Other respects, SUHlIur 
to paper made frum the u*Lial tub''twai , , * 

SfL JW-—U*. Nesl.il, Of Upper Thamcwtrect, had sp^at in M8V 
for tlin fabrication ofnaipe kind ..i paper, ^pectully njiyboab o tulll* jboilh- 
i„o of ships, in the mann er that tits turn'd brown paper id mini Ur sppl'vd- line 
material h a lieenlJlirly soft kind of nto-*, which jrrowa abundantlyin the (tltohH 
anil I.-IV grounds of Holland, In itml country. and la *e™^ of the northern 
.tatea oftlormnny, paper nude from this rami l* miytoyed M * enronng to 
the hoLtonil of ship*. between the wood and Hopper ahcntluli^, «ad a loiilld to 
he peculiarly scrwesMs in preventing leaks; owfaffto ltd uWbnit quality it 
<W& t.p, making it ckHC and firm packing under ill* copper f t.' 
tu r e of paper from ttli-i subitanee ia rserodirtgly Simple. the moss id Jiff to 
hove the a:ilidri:i_ r earth wasted from it, then to hr chopped in .Taut pi«« 
(about lulf an inch Ion!'} in a similar luaelime to o tobaeni aiHing-mdi; "her 
Ibis it Id to he -ookfJ for several hour* in miter, then formed into shorts 111 the 
ordinary way between moulds, plying carl' "beet betwenn woollen Hotto; f» 
thLI I tile they are to he subjected to mechanical premarr aftwwwrd* ttlOrtuebJy 
dried, and lastly, pressed again _ between aheeta of brown paper, (placed ollur- 
ttotelvO when the nunufoewra ia completed. . . , , . 

Pa&tr fm » Wood .—Tlws process ia the subject of 4 patent lately granted in 
the L/Jiitod State*, The dunOgn uf Wood are to iie boded ih. water, With from 13 
»„ IS iiiiHs, by Weight, of common alkali, which reduces the wood to a mass of 
£hrtrr nd ipted for eon-retdon into |«lpsr by the urdinniy means. Ouu hundred 
ixmnib of wood, the patentees .title, will moke Gnnl five to »rV<U teania of paper. 

V I rare V il described under the word tvniLT. F,i|ier lungtoga bem« nla-la 
of .itdinary paper, subs«ituEuliy stained Of printed, are noticed under Uie head 

^ViPiElbSlACBB. A name given, by the French to (Ml artificial substance, 
applied to many useful and elegant purpmea. It is made of the waste cutiiurji 
of paper, boiled in water, ami Wen to a pulp 111 4 mutter. U M afterwanis 
miiud With size to give Inin city to the paste, and whuu brought to the nroper 
cousisteno; it k promeii in moulds of an infin iia variety of fbn-H; and thms 
made into toa-boiids, trtys, stUiff-bosrt, Sna, which arc afterwards coated With 

piffmenls, v uni is bed and ornamented, , , ,. , . , „ , , ,, 

P \RAGR. 1XDINK. A now invention, the object of which u to asert hail¬ 
storms, acting In the edit'* manner as the electric conductors for ohvioling 
danger from liehtnoi-. In this elimat* the hill is seldom so violent i*i to occaslull 
any very .ertou, Ims^S but In many part, of the continent it U dreaded to. the 
Ultrit deatroctive enemy of the husliandmim, and has given nae to the MteUiah* 
moot of inaurance Compitoieo, to compotvaato the suBbrers. The inventor nr the 
poragrandinv IS a Signor Aptotnlli, One nf the latest account* of tto benehrial 
effects was published by Antonio PcratLi, who states, that having. Ml a jiiecC id 
land belonging to himseli eunbtining Lfl.illW pvrehea in eitent, fined u p several of 
the parsamndinea, he luui the aaikftetioa to find tluil no injury was dune by hail 
to the corn, and vetv little to the vines, although no less than fourteen Ntnrma had 
occurred in the current year, five of which appeared to tteuatell peat mischief 
to hit fields, but passed over them, and fall On the neighbouring fluids. I heaa 
BUtiumeutj ure composed of metallic puuill and straw t^pes, Iwuntl together 
with henipeu or lLiieu ihreads, Dr.AitoIfi rshllea that in a hailstorm the 
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clouds wore iwn to dilfttrae on passing OVrr lands protected by p.^urrandims. 
A notice wnUim^d in an oEiKld report to tbo .Milan go venun ml by the Lion- 
faltmicve of St. Ptetfu, in Casak, alfns states, that during a stonirv day, when 
liiL-pe- Were Tnanr clapa uf thunder and Hashes of ligfiEoditg, be "went mil fn 
observe die effect* of Che jwmgrandiiie, and Hulked diet the cJcetfia fluid was 
attracted by the poihlai of straw lu ibo op par.it u*, around wEurli the tbunc 
played in pxa^ruJ cam.^ ; while in the adjoining ik-I^ not protected by the 
nmiptmdine* ranch man fell, and die lightning did coumkrabir sniaLluLf. 
\\ e Lave thought it proper Id introduce this notice of n foreign Lnvcj'itiaij. ah 
I t appeal* if) be capable of bench rial application in this country In the protect 
tion of ngiiciiJtut'iJ produce cdlcclrd ill stock-yard*, 

PARALLEL MOTION. A term applied by practice] EnidiJnbta to till 
flmmgerueiii of parallel I tori, by which the alternating rectilinear motion of a 
pa at on tod is made Id work barmonloliily with the uhemaiing curvilinear motion 
of a rocking beam. Ad the beam of nil eng ines vibi atei upon a cc(itrt> of 0<Air*e 
It pufiHxiu portbma of a circle with each of It* oilreniiLki; and as the rod of a 

S iEton j-i required to move up cuul down in a straight line, it cannot he unme- 
Sftt^jy attached to the end of the beam ; In'oce the nec^Slity of the interveiiing 
mcchanifin called the parallel motion. 'There ate many methikb of dfcling 
tlu? motion in general Use ; and ingenuity may deviae nuftlly more of equal or 
super j at tomt, In Hinglt engine a of die old cufi Rlniotiom where the action was 
Ppwtl at both endi of the beam fat l£let one cud by the weight of the pump rod, 
and, Ht I h e oilier, by du* dowTistroka of the! pkton), 4 chain VOu affixed 10 the 
i in per port of the olrred mds of the beam, and to thr pump and piston rod*, 
which answered die purpose very well, and ts still much used for similar par- 
poscs; but in double acting- migfiiMr whm the pLtnn rod ptuAfj upward] 
well ai/jauli downward,, some other mode of action is required. The firat plan 
employi-d by Bolton mid WnEl iffts h* plane a tc-otbed sector m die cud of the 
beam, tike length nf the radium being equal to dLC distance between the mis of 
the beam, and n rctfed IlDO paining through the centre of the piston n>d ; and 
fttk lb a upper part of the piston rad WOM placed a rtwk, which acted upon the 
■«tw r ana fcmiing a tangent to it, preserved the recti]jjj car motion of (he 
psslon real throughout tho stroke, A much mperior method sf eiFeetfonr this 
wesa ajfterw&tri* devised, to which the name of parallel morion more ULrtty 
belong* j it consisted of an arrangement of parallel mdi mixing on circular 
a*(!S, the principle uF which miy he thus bnuily explained:—If a bar be ho 
cuoiined by other bare that the motion of the <rnd a x lu a right liq^ causes tb^ 
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(rf t iu li e rurvrt^r, CCrtai , rfc ? 1TT£ _' 1 lt nn ihr. odwr hand, like moflon 

^tv fi ci®, to daer.be a right I n,^ To nppiy ihfi to die ^ 
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lie fora ux Eel u h C represent the beam of r.Ji Ensile ai this P™ 13 * *f. ^ 

lifokc ; n li it* QsitiuH at the nk id die of the strike; bmI a fit* liawest ptridtini 
E arid A A nxL! iwn side tv da, simpcmlilc* tbe bar j? A p parallel to a b if; jf * i * 
riebt Ijn !.'■. in which the bar u move* in a BTtoive; ihcu, wh^ the end ™ Lli* 
beam c s* at ■;■ tin- end « rjf the haroAwiil be at A-: and V#A Ls pmUel I***, 
the mher end A of (he bar $ A will Em± at m : ami when r urrtvtf at / J wi3J 
ft t /, and ft at * ; iho point A, then-fan:, will have described a curve, m A Tlf™ 
line paired through the point* pkl; lf P tkaeftm?, lh* g™re sn ^bi-cb the brad 
of the pistoEL ftHT moved he taken away, and tbc ond A oi th* bar ffA be 
jamtttl to a radius but, descrihbig a dreulur nix f*dn& thrnu~h the points 
Amti, tbeu the end p. af g A, to which lh* r«J « attached, niovc 

ibiwh the points ^ A iT t and the whole path uf the putun rod Will differ very 
Utile from a fifth* line. Th* smali deviation fr..m 0 nght tnw miM fr * m 

t£at Uir furvE d L -bribed by the ,nd A Is not exactly a circular arc 
When g mOV« in a EiricJJv right line. To find thr length aid centie of motLud 
Of the ndffia bar with any dislone* in the ctmpauca, and on the pmnfci Am^ 
deaenbe area in terse c tine each other; and through iho ppilii? ul intersection 
draw lines cutting In othen o pi Will be i ho length of the radius bar, and 0 iu 
centre of morion- 



The parallel motion in generai use in steam-linais u represented in the fors- 
m)jn» digram. The length or tile radius bur end the centre of motion may 
fLdy be found, as in the former case, by supposing the piston rod to more tn 
> riglii Tine, And finding three point*, through which A point in the aide rod 
tw Led II demure) would puss in the highest, lowest and middle jmflfam tf 

(be piston rod; then* circle, which lh ™f 1 \ th 5* W 1 * wl “ g* 

rad£ and Centro sought; and die point aHumod in the .idc bar will bo fo* 
point for ita euniielion with the rtdius bar oit part of the beami 
%h aide rods; 3 the point of junction of the pulon to the ndc rod eg; and BtO 

the radius bar. , * , , _ j. —j 

In bOftahle onpiiiei without a beam, the tr cH on the head uf t±nr puton 
hM nshally on ite ends friction wheels tunning between gnidrii hut we proto 
tlte parallel motfon introduced in Ltovd's portebie engine, de«cn>ed h«eaft«; 
aa it Affords n convenient method of working ^ *1T pump end cold water 


radius rod ; now the radios rad, and the two portions of il}s beam o 6 , and iit 
being respective!V equal, if rt more in * right line towimL- g, C^tt awW Lb tile 
line expend if <rhe Connected to ft racking bfti or, whicU, from its length, OT 
iteiBtftU lingular motion, describes an art j; n, diffcruig nut'little from n tight 
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lines wd a *idr Euw nr *Errsp b A* and [he parallel hiw ^ e being sddrd H ihe 
centre of t- h wlH bo ihe -paint at fmpcnflitifl for fcho red nf |fn> nir pump. and 
(h^ md l>T 1 1 1 ■ l" i ■ Irj v.ikr pump may Ll suspended from the parallel bur /«e. 
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PARALLELOGRAM Of FORCES, A term used in denote the com- 
pn^iiKin i>r forces, nr the fitiding of o single force! that shall he equivalent iu 
two or more given fujveswhen noting in given directions. 

PARALLEL RULER. An instrument fur drawing Ijtim pm-rd]?I each 
Other, Th« fimpltui parvdErl ruler i* the common cylindrir-il ruler of the 
COUhling-hmiEe, representc-d at 1 ; it serves 
Ten 1 we]i fur common purposes, where great 
eiuctnoM is not required* Aay* ? is Rio 
common parallel ruler. en».djtmg of twn Mui 
rultru etindocEcd logctiier by Iwn irn*H brass 
Icirora joint i d Ht their FStTemMes; the mode 
of Using this instrument is too obvious and too 
well kooun tu deed eiLplatiBnan. An objection 
lo the latter, of the bar tttmrmg eircelnriy 
sideways, La obviated in the instrument repre¬ 
sented si S ; tjic Imn m these being 

trussed uelii! cflndednl Hi tbe paint uf inEer- 
section by a joint, nnd two of the ctidi tlidkitf 
in groove*, nr- ovett Hi A A ( ouici the mJcrs to 
move uniformly straight, at at tight aiLglfcs 
with their length, /iy. I exhibits another 
Hmm svmi'Ut in use, k hereby a elmihr ucti- 
linear motion ir. produced by two pair uf ihori 
bard, connected to an intermediate slip c* 
which, when ibi- ruler b dosed up, exactly 
till up the empty between the piecei m either 
Side, J%, £ represents another parallel ruler 
of great omvtmm&h and utility. It is 
Usually mode of black ebony, with flips of 

irory at the edge*, divided into inches and parts; a hula ia cut through the ruler 
*t*e, in which revolve two liltlc bnuni wheels, prrjmiug about an eighth of an 
inch from the under surface, and tibtm which the ruler U rolled, itetdik In.Id iu 
she middle bv the left bund, whilst th* draughtsman dmwi the lines will) lu rhhr. 
The bna.« wllrola art fixed Eo a rice J spindle, whitb turn* in brass bearing* at 
ita OKtrmitLB»; between each hearing ;y 3 d fare** wheel then Ls a link- ivory 
cylinder, divided into equal jNirts, which iwvdret with iba latter, and show* 
preasvty the quantity of motion 111 the mlrr, and tblii cuaMca the di-Hugiitsman 
to dniw kii lines at- equal or nil y desired varying dlatalicea apart. Ina *t^l 
spijiCl ci in the tuure recently COCialructtd ruler a are cased over with ebony h 
V ' pJttxm™ P™h mgR . 1 euuTfiukht ju well as more dnniw. 1 

LLELH A term given to a cunuivance whereby a cask, &e. is 
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riJ^riJ Dr lowered without a cmne or pulley umkh; it is formed by pacing the 
mjdijl- »f a rape imind a j**t cir run", ar under a bon:* thwart; the two part* 
of the ruuc are thru wos«l under W two quartern of the c,uk r bringingthn 
two etuishack again over it, whirii, being Wh hnuh-d or iUekenud togrthori 
either mis* or lower th* barrel, flfc-r fl* may be rratural 

PARCHMENT- A dunibk material, prapuMd from eIk -klEin of sheep nlu, 
Ci.njV but chiefly the fe mur , anti employed fur writing upnfl, the »v*ni of 
Smhai, and variuua other pafp«A The skin i* stripped of ii« wo.il, and pass- ii 
t |,|. a „ rh r I lf Lime ’fit The dinner ihm stntebei i t h>ei a frame, perilled loa- 
iTj.Ls3di.naUy wiffl hules fnniinh td with waadell PllWt ilial may l^ turned at p.s'a- 
% SPL \ lika Lhasa of a violin, la stretch the akin [ike ji dnim-bc;id. The ikm being 
thus aufflcknth" vn^tebed do lha frame, the tteah ispannl off with a *hfl*J* instru¬ 
ment;, ft is tli^n rnkulcued vrhb a rag, and wtut* ekdk, reduced to a fine du*t r 
Strewed over ft; thru, with U krar pwfet-^ne, the workman nib* «vu-r like 
jtin, and thus ieoiirm off tlie remits of the Urth. They then go oyer it again 
with an irtm instrument, moUfEH il os bribra, umi mb ujidipmeath^llh pumice- 
stotie, withml any chulk; tbis tmCKiths and soften* tbe flesh ihle very eon- 
nji|eniblh. 'Hatty drain it uguiil hy pacing over it the iron mytmifieOt as 
Lefure. ' The flesh itik thus drained, they pass the inm on the half -nl,- r then 
etretch it light oil the frame bv Ihcims of the pin*, and go over tha H-.di cldc 
wiin with the mm\ this flniita its draining : the more thaAfois di titled Hi« 
tv biter it becomes. They now throw cm more chalk, sweeping it ov L -r with a 
pirco of lambskin thm: hue thn wool cm; thu -tooths it filrthnr. When dried 
It is token nil' the frame by dulling all ftiunil The skin thus far prepared by 
the ikililiCT ia token by the piircbLnvEU-uiiiker, who first scrapes nr pare^ it dry 
un die uimmur (wI ilcLl is a talf-ikxn stretched En a time) witli an iruu iu*tne 
ment like that above irtefUkmoit wtiiy huor and sh irptr; wslti thw, worked wnh 
ill l* arm tEom the top t* the buttoni of the -kin, he tikt-a ^way ont halt M iu 
thickness- *nd the *Mn ihua cijuaUy ptirad on both siili 1 ^ i> rn-ubed wilb tho 

pnmic^thilie t^ fimeutb It. Thi- last p^narMion id Wormed vn n beach, 
cu^red with a a*A muffed with flocks, and it leaves the parchment fit for 
vvridim upon. YcUiun nuwfe from the akm uf mckfog-calves a. bntw 

gxalil Ibim pareh u.i e u l, but prepared in the HHW manner without being pa^aml 
tJirnugh Alum wiiter- 

PARTING, m MckhuTgip 3i dn operation by which gold and fcdyer are iqm- 
ratctl from raidi olliu-r. In this (mtUe it U die some with refining rtietJlSi, nr obtaia- 
ke-‘ them in a pure stoi^ Gold and lUrrr are called perfect met ala, bccaWs^ 
they are cunubte of with*trading thn auiim of very'strong beat All Sthw my tak 
an- reduced to the state of oifidrs when *alg«i bl fire with iefiesa of air. Gold 
nhd silver may, thmeforc,be purified froai baMTmptals by keeping them melted 

tOI the alloy be destroyed; but this pr«^- i» ledwu* capeiisivr, from tin? 
errat cunsniuptiun of fuel. A ihurtcr and more advantage™ mathod ui 
tfiniiiff ffiild and silver has been dbeorard. A wtdn quantity of lead » mt 
intu the tmkblfl will i the alloy of gold and silver, the whole W espos*d to the 
ectinn of the fire; and the lead being Juldtly converted _b> heat into an olcidc. 
which k easily cnkllc-ii into a seml-vitiihed and ^werfid vimfymg matter, called 
litharge we Iutc utilv to the pn^nrti«L of imperfect mfifalii; and, by 

onEcit^wilh impcrfeoi BMJtnk, it ESHflfmmicato ttt tin-Ul IU poport^ u| 
kka mt easily arabted, liy it^ viuifyEng and fmtug property, J 

with foroe upon the calcined and naturdly WchmfrX? parts of die otlier mctshi, 
il hc-io]=tMlj the fuaiun, icnHWitm, and inpanitLcn of tbeso meM*. In tins 
DEWlubun th* lead is swifted, and scorifies along with it the impt-rtWt mefids- 
]e iLp^riLi*: from tbr metallic miasa, flwttmptlO the surfiee of thn Bltdtcd man, 
■Hid bfcmmes vitrified; hut as the litharge would suab cover the melted meud, 
and, hy prtvsneing tha Mttl of nir P ptavuut ih« OJUdation eff tin: ■ remaining 
inipyrJbcl metak, SiuJi vesik art employed as are capable of linhibmg Kttd 
ah^rbinp in ibflir pores thn melted Litharge, and thus rcryormg it out of Hie 
wav ■ or. for krgE quaniUW vcsscli W bo constructed ibal the fused bill urge, 
hj^jaa nLing soaked 10| may aim drain elf through a chnnnel made in lliO 
fiornet of the tdsieL. T««ls made of lmiviated wood, or ftme uW, are tnu*L 
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proper for t!jf? purposE?. These Te? = irl3 ire called the precis ibelf rvjttf- 

Men. The cupcb are fiat .'itirl shallow. The furiiaee should he vaulted iha_ 
(he heat may be rev arbor at od upon the lurflCfr of tho tatlal during 3hi. 1 - Opura,- 
tlon. A erust or dark-ealnun?d pellicle is euntmurdly tunning upon Lhe surface. 
When all the LmperfttCt metal is ch.-slrDyrd* ntiA the srcariiicBiiaE has erased* thi? 
surface nf the- perfect metal h en clean afld bnliianh furujinL' a kind of ful- 
geralian called hghlniug, By this mark the metal it kmuL-n to he refined 
PASTE, (jliiSS prepared ill ilUJtfttbti of .LXms. The basis of at! artifirinl 
genu is a very l'.jrd jind purs sffEca, iditniin-rl by racking putinded qLLitrtt with 
an alkali. with, the addition of b-urnx, nitre,, and different metal!up t>Jf\'h-i. acini' 
iug to tin: ijjLi-uiJmL cuhmr of the gem The materials should he at tins purest 
kind, finely poMee^ w#[| lifted* melted in cruclhjM ef the be*t quality* and 
the fusion should he tcntinuEd in a pnttEr's furring fur twenty-imar \m\mt ; the 
inure trammil aud ojij tinned it is, Hie denser the paste,, and the greater its 
beauty. The fothiwmg surv the ingredients, with their proportions, employed in 
the form all on of some nf the artificial gt mft. For wlsnt b Cidled simply piHte 
Cir BilUSi*, ihurt (re fenr different mixtures. 


rjta tei. 

J. 

2l 

0. 

4. 

Hock crystal . , . 

. XU 

■3170 

‘300 


Min (mu. 


■1355 

■505 * 


Pure potash. * . fl 

* "170 

1770 

105 

-054 

Borax, , . . , . 

Oxide of tirsente - « 

Lidurgr. ». * , 
Cerme * * » . , 

. -OH 
. 001 

-0200 

.0005 

mo 

510 

'■§06 


I 00 0 

1-0000 

1-000 

J-000 


For toptn^ there m the iwu fallowing method*: 


Stnmip (white paste). .. .* - 
Glass of antiiniriiy * * « * 

Purple Eif easrius" .... 
Oxide nf iron 

i'i nst. 

. -5)5316 

. ‘040S& 

. -WJSS 

wecoso. 

10 


100000 

I'OOO 

Fot rr% hfraM- + * * * , , * - 

Oxide of manganese , . . 

. 0215 



10000 


Fur fineraW,— 



Stiaas r (white paste), + « + 

Green oxide of copper . . . 

Acrtflle of copper „ . * . 

Oxiffe nf chromium* , + . 
Far oxide of iron „ . , . * 

. ‘03743 
- 01200 

■ 00057 

i 

'9005 

0030 


1-OtHHO 

I'Oma 


Far tapphfr *!— 

Very white ttrass. 
Oxide of cabalt , 


■9055 

■0145 


10000 
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Strflss * * - ■ ■ 

Oxide of mftEtoneMl 
Oxnl uf filljidt „ . 

I *u q>Lii uf Csaiim - 


Poe w *jTUCTK™rirt^p 

S , tTjiL59 * * * + 
of anlitilftny 

Olidti Uf CulljJl r 


Far Syrian garnet, 

Slmsa ■ - - < « 

Gian* flf anftmcnj . 
PurpJo of Cjuasiti* , 
O iiiit uf man^iiiiss-L- 


rsast- 

4WO 

‘■ODl H 

"B&02 

H*00fl 


SECil?ttt, 

.0OT9 

■0U2H 

tHOOl 


MfKJO 


■dkij 

"DU70 
■DOQI 

! *000(1 


■332lI 

■003* 

oci5 

I-0000 


PASTE A mucilaginous preparation iff wbeaten (four, incorporated with 
wnttr by bmlLn". Sometimes powdered rwin is nJseil with it; aim gum amhic, 
milt. Ac., BCeutSing lo the peciiBar want* uf the ntllfit 0T xtionufactilfar. Alum 
Li aim considered Tu increase its cementing prOprrtv, 

P&STEBOAKD. A thick kind uf paper, made by oustin'! sereral sheets 
together, which are afterwardi pKS»*J or railed, to give the fabric [innneu U* 

evonce** of nirfare. . . * 

PASTI L. A dry pf odoHf^r™ resiTioas tn»Um. commonly 

empluved la bim [n cbiunber^ to wwttten fKe iir* 

PATENT. OF Letter* Patent f II A writ uf grant m tlte ting a nflEfif% nmi nml rr 
the anal aeali delfenrf In mu to lb* proprietor of tnv new inrcnticm ttw 
lw, or lU airtftmpa Fur the trim uf fourteen j ears; but Uniterm iwr 
lime* Ktendcd. under c#troordinafy eircumpmnee*, by Kt tif Parliament, to a 
Unscr tifriod. The term po ItfH ii also applied lo the tight conveyed ns welt u to 
thelru.Lmmtcrmreyingit. llonupoli™, onlcjl granted fori bmiled pennd mid 
with tbo »iew to the ultimate benefit of tie public. Dilrlli| the rejgd of Eii*il«rth, 
Z™. unmerited oumopdiw bed teen granted, which had so prejudicial an r fleet 
Soon the commerce of die country, that, toward* the end uf tot monnreh * reign, 
tic ebunoat wee so bod and gencfiJ as to induce her to «nd ■ *«•** to Par- 
Ihutient, announcing her intention to burned lately ^ *»«* 

■he exclusive nritilecoB the bail moled- But however just may be the fooling* 
2 oniKHition to monopolies in general, it will he readily allowed. that a patent for 
1 new invention, for ifew j can, ii only 1 just and reaeuashle compensatu* to 
the inventor, who it thus enabled to mature hll diecormy, and give It to the 
public, et the teiminatiuR of bis monopoly, to a perfect or highly improved 
Lie. And were it not for the esdoriie ]*m «E* thus mrwt*t many impor¬ 
tant inventions- that ultimate! V prare bcneRnat Ip the public, wootd never bo 
persisted it., but entirely fail; W that powerful incentive Would have no 
existence, which induce* ingenious t0 itud y Hn * ]Bb ™ r tocHsandy, and to 
tattend kn-e MIDI tif money 10 bring their inventhme inla practical omrum n. 

The bwi* of the present law of patents U denved from the 2 let <Jl Jauios 1., 
th. 3, Which is remudrd U the di-flamtisn statute i and the skill section of tin. 
Starutc states, tliat patent* for new invrutk** we eweptfou. to the general law 
of the Statute. The general l aw is, that alt monopolies, and all comm Mom, 
grants, licenses, letter* patent, Ac, for the sole hnymm s*liing, making, Using, 
Ac of anr thing, shall be Void ; the excepting clause declares, that "any dculm- 
rarionTtofore meutfoned shall not extend to any letters patent, and grants of 
privilege, for the term of fourteen ycBJS or utvdtr, bcrSiAcr lo be made, of 
the sole working and making of any manner of new manufacture within this 
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realm, to <he tnw and iSrst invcntnr or inventors of inch mrLimfiietLn'L's, wliidj 
PLhL^j at the time? of making such letter^ patent and grants, flliill nd use, so 
Ba alsn- they hr Hot contrary to law, our murhivYutu to the State, by raising Llm 
prices of cam modi tie* nt heme, or liurt of trade, or generally mconvcnicnL" 

J lie great EinporoELuei of the subject of patent* lu engineers,. mschihii- and 
manufacturer* [n tenoral, render* It desirable to extend thu article Co an account 
or the process of obi dm tig a patent ■ also the nature and condithm* uf the grunt, 
nnd Ore expenses uttHiihug it* which information the writer of this artiel* and 
compiler of the wort ia enabled to afford with perfect accuracy, he being nn> 
feiHionally a naU-nt agent It jj by Uo means necMsflry tiiat Use applicant for 
a patent ahnuld employ JU1 agent—lie may Solicit the gram himself; there are, 
hawCTtff, but few persons whoso cipenenoe and knowledge of the matter 
ck-ntTy -qualifies Lbcm to transact the bimjue&a uf a patent with security i o their 
own interests. 

Tlj^first thing an inventor should mend to* is to endeavour to ascertain If lie 
baa nut been anticipated by o I here, which I* not an utifmjucnt occurrence, 
although rarely discovered until too talc Id benefit by It; owing, perbupi, to the 
injudieieui llattcry of friends, or die ignorance □£ lEgol advjicra in matters of 
intention or discovery. IJ living determined .the invention to be entirely origi¬ 
nal, ^ arid tluit it is redeuLoted to cumpenjsste him for lie expeii**! of n pateikt, 
the inventor i fiir*t »4cp to uhtnm one, fe fu make mi aSid^vk of the fact nf hi* 
invention before a Masrer in Chancery^ if in London, or if in the country., before 
Master Estmordinai'y, in the following form ; the wurdj in italic! hiring assumed 
to tdEbrd precise examples* 


(Foum-) 

"JhAfl S?nith f tif Birminqhaniy in the eoimfy nf JTorE.rir.Jr, Inm Famdar f 
oath, and salth, that he hath Invented * certain tmprw. od fanoM af ftpfiaratus fvr 
tkr frrWIgrtfmuw ®w£ MS«lm 0/ Arof, the £ re trillion vf vapomrw, nii aj’/ut pro-* 
which he believes will be of public Utility ; that he is the ffcret and true 
inventor thereof; that the said invention is entirely new, having never been 
practised nor used by uny other perron ot pcrrotLn, fe the best of hEi knowledge 
aud belief (SigrcdJ M Jon* bmve. D 

4X iSerof* nf fd c Public Office bi Sautkamptm 
EuHaitiyj r ifiiitilh day vf March, iBiM, 
hrfure our, ^ ft Csob».“ 

Before. however* the affadavit N made or anted upon, the inventor ihoLdd 
weJ] coniidcr the nature and word* of the title or designotioffl ef hi» invention, 
for many patent! liave been annulled owing to the improper wording of the 
title, the law requires, that it shall form a trtie index to Shv specification ; yet 
if it he so clear u to call the nttcnEian of rivtd^ and enable then k lo discover iho 
stcret of the invention, before the palent has passed the great seal, tike patentee 
may Eoee hb privilege as well us Eta money. If, on the other hind, Ihe riiJi- sbetild 

it> r obacure bJ re incur the danger of a court of justice aft t-rw ardi ruling that it 
b an imperfect definition of the mt'tntiun, be wifi also forfeit Ida privilege. Lord 
focbnuie was thus most arbitrarily deprive of bla patent right for the adail- 
rahle stre« lamp which bean bis uish, owing to hi* having entitled the patent 
ad ^imprevtfd method of lighting cities, tnwus, vCSagM. New when it is 
rtrtnidrrrd tfiat pc scetirity whatever ia ftdbrded to the npplkant Unbl Ids patent 
has pawed the gTeal seal, and that be Es* during this period, by toe mM a 
tide* liable to be rubbed of hh right by imposton, the hanhneu and tnjnrtke 
of the decision jiut mentioned become very apparent. Latterly, however, the 
jLitlgea have been somewhat mere tender of the righto nT patentees, In which 
improved conduct the writer pdrhapa inditictly contributed. Re was uppo*ci!, 
nLsring^ the pasiing nf i patent for some gendeUian^ pn the ground of the srediwl 
ohsciinty of ih E tide, pd he Wil teqnirEd to tender it more explicit; this, haw- 
"* deselihed dciftg, as ■ esmpliance would he equivalent, in effect, to a 
£ i Q11 reification, as it was for one uf those simple diicoTcriei in 

whrn! ^ erplnnaUnTt wtiiiM has 1 © ^X|>a^.d tSur isbjecl tn thoVL ftnm 

□ tIl 1 ^I 1 ? This fact bo retisfaetovily proved to the Solicitor 

t Q HCjnitw-il die neccsaily of the course Sak^n, and the nppBdtlnWl 
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was defeated, It was at the same tinu rrtprclfdlly intonated to tli-c- Solicitor 
General, ilini If any additional InfanpKHTi lel the tit]«3 were iftnM upon. lb* 
patent would he declined altogether, and the aj]tended manufacture be removed 
ff> Francor where security agniU'tE piracy would be afForded dl the iruLiibl of 
lodging a petition- The case- mentioned is, bawcf-Cf, All extreme out, end of 
rare occurrence; in most cases, thrtc L> no difficulty whatever, though prudence 
dictates, that re important n Step as the proper definition of an mYimlluti, UU 
whkh the paten fc-righl is Founded, should be Well considered. 

Tlte next fltep us to draw Up A petition to the kio^ which contain! i reitura- 
ffrm of the affidavit, and prnii For the grant of the patent Jk for tin- term of 
fourteen years, nnrording to like statute in that case made ond provided.,” Here 
it becomes necessary to explain that patents for England Irckid, find iicotlami, 
Eire entirely erpanic anil distinct from each other j: and that when it eb required 
to extend the grant to the British posse#! ion* abroad* the latter are included 
under the potent for England, At the additional cast flf about Etc pounds. Sup- 
posing the application he far England alone, [he prayer of tlic petition ii 
expressed for Vh England, Wales, end like town of Berwick-Upun-Twced J Ffc and 
BWllcl the Colonics be desired (which la rarely advisable}, it is only necE EEary 
tn add to ihq words just minted, 11 and all y oiir Mfljeity F s Colonies and Planta- 
lions abroad.'* The petition, with the affidavit, is lodged at the ablet of the 
Secretary of State for tbo home department, far the king's pleasure, who directs, 
nr rather h presumed to direct, the Secretary of State tn refer the matter b 
the Attorney or Solicitor General far his advice th-Freon ; the petition is K accord¬ 
ing! y t endorsed with such refcroEico, and signed by the Scotttanr of Slate-, 
and, upon the payment of the fees, delivered to the applicant who uses his 
discretion as to whether ho had bent take it Id the Attorney or Solicitor General, 
being guided Ilk his dcchiukk by the probahihly aa la which of the two will 
execute the business with the hast dulmjv and 1U the manner most p-utiafiifttiry 
to the applicant- Upon receipt of Um-king's reference Ot either of the bo Fare - 
racHtloiked legal funciinnariesj die clerk Examines the caycat hook, tn ascertain 
whether there he any existing caveats against the granting of a patent for a 
simil-it object to that expressed in the AppliedUt'a petition. If lliurc be none, 
the clerk takes the earliest opportunity of drawing WJ t the report In the usual 
farm, to be ready for the exaEiiiiuOlou and signature of Mi principal* The 
report thm completed, k upon payment of the f«S, delii r ered la the appli¬ 
cant, who transmits it to ihc king, through the medium of the Secretary of 
Stal e's office. Before attending to what is doikC wltli it there, it Is proper to 
notice the proceedings that would bo token in tdie case of there being inter¬ 
fering caveat!;—and WO may observ*, hy the way, that there arc always 
numerous caveats agamic su eh inventions being patented m that expressed in 
the example of the affidavit WE have furnished. Lnder these dmimEtanrei, the 
Attorney General's clerk (whose office, we will suppaae, we bare entered hy 
preference,) writes A circular letter la each of the tuwaleei, Informing them of 
ihe Application, Mid adding this injunction,.— 41 Should yon toa-sider the fihove 
to interfere with your caveat of [mentioning Blb date], on answer, post-paid, Is 
H^i^Ted within seven days of llie djU4 hereof. Otherwise the patent mil pro- 
ccnL rr Wlien the seven dap have expired, and none hare thought proper to 
answer, the applicant ia anritlsd to Eii? report [ hut should any answer, or 
f1 opposo t FI in ft ii ciiTTcd, such opposcr must depusil with the Attorney GeneraTl 
clerk a sum equivalent to the expense of the hearing and the simunoTtief 
(generally under five pounds). The Attorney General aCWrwatds appoinU a 
day when he will hear the rival IlkFerHors, or ihrir agents, (and to tlcsu ara 
Eumctimofl uddcd counseb who are, however, generally only an incumbrance m 
nice points relating lo practical mechanics,! ®*d eeeh of these is flunuionrd fat 
the appointed day. When knet together, the Attorney General first call? in the 
applicant or bit ngeUh who explains to him bIord, end con fide ntifilly T the 
nature of his invention, and tha leading points upon which hr forts his claim 
vf oHginaJity r The caveatw^ i-r cave ns m, are next heard in privacy; and if 
ihe AlS&ruey Geneml cwonut make up hi* mind upon the fint hearing, the tiyaI 
parties are called m again alternately, and r.s-eianiined unti] he i* sailufied- Jf 
J^e finds the inrentitms to be r^rnsUik alike, he rifiuefl ihc patent to etthti 
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individually r but oflera them ajaint pal rut, If they will unite their interest* in cue : 
tli in reeommDndatmn H though rankly, h itf been icnnctjinfi adopted, md attended 
witli odvAitlfMIHniQl^ In the cascaf the hue n lion* being essentially diffident, 
the opponnt is told », and the applicant reteivts hjj report. A few days 
nfler this report boa been defiVerad to LKe Secretary of State, A royal warrant h 
prepared, wltieb I* signed by the king. This Warrmf, which recites die Buyer 
of the petition, the lcjml adi'ue given in His Maj«sl? p sod other mat ten qF fonn, 
concluding with directions to the AUertieV Ccnrral to |irtpye bill For His 
SJ^fcfly 1 * signature, is taken lo the (an office exclusively iftOTprUted 

lu j|k engrossing of patent bills, under the superintendence 01 the Attorney 
General,) where it U prepared in the cnUHc uf a few dayi* nr a week, nod them 
delivered In the uppltcan^ who lake* U to lha Secretary of Stale, 10 obtain the 
king's signature to it. The king having signed it, il U called: the 11 Kle^V 
lull," mid lb nett Likin to the SignebofEce, which* having passed* it ia denoml- 
ll.ited the “Signet-bilk" Henceie is conducted into tliePrivy Scai-afficv% wberB^ 
having received tbn privy Bt&h It Jb baptized lbe M Privy Seal-bill, 1 ' 8 and » con¬ 
ducted In ibe Great Seal-office lo receive the great aeal, er finishing stroke* 
Formerly il bad a more tortuous CClITit- of manufacture, having Id go through 
A pruceia at the H-Ali&Mfff-office; but although this one of ibe many absurdities 
has been got rid o( ibe honaper feet Wt stall oitortd, Itfing miwie payable at 
lltD 0 real SeoJ-dfiki? before the patent can be obtained. Wo Hboold bore notice, 
that caveats are Eoms-titneE c nte rad at ibe Great Keat-oFFlce \ but oppoxitiuo made 
by virtue of them* to the tealing of 0 is made up expensive! to the 

Cflveatee os to he now but rarely acted upon* 

in ibr lrtieti potent which ure granted for JB&W inveu(U ju^ the imprcmnnenta 
ut luresLiaai are first stated; ific prayer of the priimner to bmvp the exclusive 
benefit for himself* or his assign*, f&T fourteen years, is nCll given, and lliti 
prayer is declared to be complied with* according tc the statute- After com¬ 
manding all subject! not to interfere with ibe patent right, end issuing a man¬ 
date to ail officers not to tnideal the patentee in tbe exercise of at, the letters 
parent declare the patent void if it appear rhai the grant la contrary to law, or 
prqsjdieinl to tins subject ; or if the thing invented KflVC been in, uae before ibe 
dale uf the grunt, or if lie pate nice be nut tbe inventor* or if it interfere with 
prior letters patent, or if tie patent be transferred to more tbao twelve persona 
(lately iVIcreased from five to twelve], or to ony who act b A corenratE body ; 
or, finally, if the nature of the invention he not described, or the deEcripuun or 
specification be ftOl enrolled within taro coJemhir months after lbe date o| llii 
kttera patent Tbs Letter* pntcul cundude with a dcdnfftlsoni that they aboil b* 
constniDd in tbe moil lienefidid sense for like palsnte^. 

Il w^l be ubicrved, tJiat the period allowed for lbe enrtihnsnE of Ibe specifi- 
EUtiori, ia but hro motitlia for an Engiiab patent only; but if lilt? paiente* 
declares ia his affidavit that it hla intention to solicit patents for IkoEland and 
Ireland ab p then lift is allowed ii% psouiIls Id prepare his specification ; and tf 
be dee Lares ffir only one e t ibfcse countriM in aMiriofi to England, four innuEhj 
are olluwed. Tb«c periods are, however, Eoincdmes esHerided upon a special 
affidavit, and a petition to the Attorney GcncrkE, Betting forth the ECccauty of 
tbe axlBhslon. As ao iosteHM, WC bad occasion In aaUdt a palrnl for a gfntlcmiB, 
w1 1 1 > dtK«rm^ that tbe kernel of lbe palm-nuts prevtouity thmwri away as 
valliel^Sfit oantamed more Valuable bluagiuous Inatter than the fritter find, Ironi 
Which the od waa usually extracted ; and rdthnugh the process for obtaining the 
nil could be specified by the operations that had been made open a small quan¬ 
tity, still il was of importance that the publics should be infurm-ed, through tbe 
medium; &r the spedfitatiuBi, of lbe best mode of procedure on the large scate p 
to determiuc wbtfib, it was beccSaaiy tu procure a supply from South America ; 
un this plea, wc procured tirefrv monlba io speeify + IJowevar tnng a period a 
plenlrc may have to specify, be rerdy finda it too much; very Irditiently, 
indeed, bo U imprepJtred tu supply all lbe details in a wtbfactery manner to 
bimsi-lf when be is required to complete fibs speclfieatkin- Fur these reft-sons t 
TTS always recommend our clicntd to cspreiH in their affidavits tlsat it i* their 
ipteniion in toko out patents far the throe kingdoms, if they have the remulfrat 
in lenticm of an doing, aa thereby obtain ui muuihs to spodfy r which h % 
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lwsilivo iilvalltatjr. The expression rtf an intention I* not cnatiuureu u ebli- 
Ciilupy to do otherwise tlum JlMt s* the Interest of the party m*y afterwards 
dictate 1 nnd when 4 patentee decline* taking edvrotojre of the longer term to 
»d«ifr, ba exposes bim.tif to the IJabiEtj ofbciuft rubbed of his lMMtBuil be a 
tItjiI 1 thus —suppose A10 hove obtained in June a patent fur improeemen !a ld tile 
mail! EOEttte. and to liave six raunllli to specif. B invents other Improvements 
in ilia steam rosin r, w&lcb Ite patents m July, end has only two moults to 
riicclfy- B/* ipedficatkn ia enrolled in September; iben A goes to the Office 
drtii reads it, onlat, If be itlcnSM to pay fur it, an takes il horns 

with him, and insert*, at hifl leisure, ihc whale, or a* much of it aa m 

his rneeiticaliuti that isdue in December; now aa A has a prior elmm by the dale 
of his nuteUt B ia irremediably robbed af ilia cuvtfltkm and his patent TigM too. 

In ubtainine a potent fur Scotland, the first proceeding* »e the same On for 
Bn eland, but the petbjm i( referred U) the Lord Advocate, upon whose report 
the bine Issues Ins warmnt, and the remaining business 11 executed in Scotland 
wililuut rrtminuK the king's signature to the bill. Four months » the Umo 
allowed to Specify a Scotuii patent- Tbs patent i* written til the Lain IrogUOge, 

In H'A an Irish patent, the nflidnvjt and peUtftffl a saul With a refer* 
cm-e from tJieW (0 the Lonl Lieutcnwrt at Dublin ; but aa his lijfdship know* 
iLuthine of such matters except iho fees they eumiuct into 111* pocket, lie refer* 
Ihc nc?eiwllrtlll**d point of the propriety of granting the P^tent lo the gray* 
conoderadon of the Irish Attorney mi Solicitor (.eneral, both of whom sign 
their names to a lithographed report, for doing which they pocket cm enormous 
fiffc The suheeqjwft proceedings, are newly similar to those or an English 
patent, excel i ting that they arc much longer in ciuupietjou. 

* tlw time required far completing an English patent under the most favour¬ 
able circumstances, that is without opposition, is three weeks ; Iwthy the pay¬ 
ment of additional or ■■expedition rt few, it may be done tfl ■ fortnight by m 
uetive agent- A Scotch patent takes also shout ihrce week*; but an Irish 
■latent tikes full six wceU Before the period when Mr. Stanley vonm 
olBce. a* Secretary fur Ireland, It was difficult to get Bn Irish plant completed 

L " The cost of patents Tor England, Scotland, and Irctaud, sre stated in B 
printed report of ilia UuBumLtse sf the UuUse of Commons, In bo sa follows;— 


For England, to one pMMB only . > * ■ * 

rf 9 if to two person 9 P sn additiulifl] f 
\\ if the Colatum be indudtd - ■ 

For ScptUnd * * f * * .. 

For Ird^de 
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Tl.fi. €T F„ men of ihe swdficiilLOll are ttt be added to the *hiell 

demui d Entirely upcs if length, the tremble of preparing ft, and the qllMl.ly of 
It”cannot be less than l«t pound*; and the overage awl may he 

iloUfid ift abort twml? pmmdj EMli, thou K k tbm have heyb 

rntl cm« hundred wb«* S* W nrcraaiy 

wkmutj ver/si^a uJEmbm, **™S“* d by 
dm win^s Thfl tttptnu ^ fr^^Eikily much mareW by tbo ^TCTlorllrt 
lnivii i r “ WE |! th^U-if HU bla B!id Wifffrnj? tubing toba mflds 

out by til* hJd and rmim verbal wbtti gwurvUy ^qu^, mudi 

n]icni[LU» Slid ftndy before they are cumjjtele* A lUAteriaJ part of i a 
nicilMDnad coati of specifications! tonsiatii in ihc stamps AIlo. caru " . _ p 

njft ^mtlnp we think, lo abemt baif of the whole; the Tem&iPin^ . 
fi i-r LxiiEiif die compensation to the emplaywl t*-’ nrlt^ 13 ^ ^ ^ 

dmwh^ &C. Of Ike spcdftcaliGt., JSut if Ihc l» tentcC h 
to uwemo Ibis lojk ill a proper manner, he may savo hinioalf ihia biilt of tbfl 
expeiiSE; neycrtbclws, if he hus not previously been a pamnlee, and thereby 
bourne LquamUd with the requitunicnts of tbu Ibw> tl.» ««t 
prme-liii" it would b« impmdrtll in him tint to.anil himseU <X W 

SCutonet^r uue Tnorc experienced in mailers of theWi llte ipcctheatttm ii 
Wigrowed upon puKlmwnh the font sMo hcanns b fire puuud stump, rod ercry 


270 


PATENTS. 


succeeding lhm P or second tO04> words, stamps of one pound sack Two sets of 
drawings are required, AM on paper, the other ml rdum or parchment j lha 
Uttar ore retained in the affllCtt, Aild art »tlLcli£ii to the copy of the patent on 
the l * hilli_ M After this bi done, the specification that, was deposited,, and the 
drawing on paper, will be returned to toe patentee on application at the otftce ; 
at which time the balance □!’ the enrolment fees (m utm bavins b mu previpuaiy 
deposited! j iff demanded. The ftes of vn raiment of a Scotch patent an: coo- 
fliueruhiy more than for an English one, and the stomps are flic same- The 
feei chargeable far an Irish patent, as well tu the itampi p £re Iras than dm* 
far an English one. 

SUce the fereptiing was prepared far the press, HU Act of Tirliamctit for tlm 
amendment of tot patent lava wai introduced hy Lord Brougham, and passed 
On the 1 fifth SEptember, I835 r or which the following ia am abstract: — 

Fl 1. Any pCTMU who, IIS grafite-C,. assignee. Or otherwise, hath ohtaiued letter* 
potent for any invention, may enter with the clerk of the potentl of England, 
Hd^tlandr or i rrland, respectively, having first obtained the leave of the Attorney 
General, nr Solicitor General in «*» of an English pale nt, of the Lord Afro- 
Tncate nr Solicitor tjenenil of Scotland in the cbk of a Scotch patent, or of the 
Attorney Gemma] or Solicitor General far Ireland in the ease of no Irish potent, 
a disclaimer of any pan of either the tide of Uie mention, or of the specifica¬ 
tion, stating the reason for soch disclaimer; or may, with such leave m afore* 
■aid, enter o memorandum of any alteration In the said title nr specification, 
nojf bviuff nch diiclaimer or rue A alUTafinn ai iM txland the accfam-e right 
greeted % *4* if IrtorT jMtfewf; and anch diacUimer or memorandum of 
nltcratinn ah oil he deemed to be part af nuck letters patent, or such sptrtification, 
in alt courts whatever i Provided that any person may cater a caveat againjt 
■neb disclaimer or alteration; which caveat ■Imil give the parly a right to bare 
notice of the application bring heard - Provided also that the Attorney General 
or Solicitor General, or Lrint Advocate, may before granting rurh fiat, require 
the prty applying to adeems hii diidaLmei nr utcmlicm, and shall, if ha 
require aach adverthsraant, certify in bis fiat that the tome Leu bcan dnly made* 

k> 2. If, in any suit, i t shall be proved, or specialty found by tllfr verdict of a 
jury, that any person who shall have obtained letters patent (or any invention, 
was not the find inventor thereof, or of some part thereof; by reason of tame 
Gthw person or persons haring invented or u*ed the same, or some part thereof; 
before tbe date of such letters patent; or If such paten tee or his ateignj shall dis¬ 
cover that Home other person had, Unknown to such patenteev invented of Used 
the fame, or same pit thereof before the dale of such tetters patent; or if such 
patentee tir Ids assigns shall discover that some other person nail, unknown to 
nidi patentee, invented or hhm] the rame, or same part thereof, before the dat* «f 
inch E^tcti paiEut, it maybe lawful for such patentee, or hU anign^ to petition 
His Majesty, In cnunol, to Confirm the iuJ liittens patent,, or tu grant new 
lettm patent; which petition shall be heard before the judicial committee of 
the privy council; and such committee, upon boing satisfied ihnt snch patentee 
believed himself to he the llrtt and original Inventor, and that such invention* 
or pun thereof, hud not been publicly and generally used before the date of inch 
first lelEeri patent, may report their opinion that the prayer of inch petition 
ouglii 4& be complied with ; whereupon Hi* Mijetty may, if he think fit, grant 
■UCll prayers ind the said letters patent shall be avail able in law ami equity U> 
give to sucb petitioner ibe wle right of using, making, and vending such in- 
Tendon as against all wrauru w-hai«wver, any hw, or custom Ja the 

coutrary thereof notwilnstai] dkg, 

M If Jsny action ol law, or mit ffuit in equity for an account, ■ball be 
brought in respect of any alleged infringement of letters patent or any rWrr 
/uriw lo repeal such lellcra patent, and it' judgment shall pEus for the patentee 
or hi# assigns Upon llie mcritl of tlie suit, the judoc mat" certify that the validity 
of tbc piitctU came ^ question before ldiD. wludi certificate king giren in 
cndenoe In any othet suit or action whatever tuuuhmg snub patent, I ^judgment 
slid I pasa in fai'our of ^uch polentee or 3i ii aatigus, he or tltey shall Ivceivo 
treble Cblli, to W tired at ihtco times the taxed CtilLi, unletj the judge &hidL 
CCttify that be ought Uat lo have luch treble casta, , 
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tL 1. If Ahy patenter ihall Advertise in tim London Gwite thru? time*, mA 
m tliree London papers, and three times m some country prapi-T. published in 
tin* town where, or near to whieli. be carried on ihv auumfoeture uf any thing 
ttisidr, ftcfGfdiEig ta his specification; nr he at Eo h or in which he resi-dje-s, 1 E 1 case 
he carried act ’no atieh m&rmftieturc ■, *r published iii ihr county where lie 
carries on HU& riumufiictnre, nr where he lives, in erase there shall not be any 
paper published ill such lowii, lllal he intends Co apply fur a prolongation of bii 
term ut" »fo using and rending hii invention* And shall petltum Hia Majesty in 
council Eo that effret \ imy person may enter a caveat \ And if If ii Majesty shall 
refer ihfl cnnrideriitinn of such petition to the judicial committee of the privy 
caimell, And notice aha! first be by him given to any person or perrons who 
shall have intend each evrnb) the petitioner ahull be heard by ha counsel 
and wilneeses r to prove his casc r und the perrons an Efrihg caVcnU ihall 1 i k «■ "w Fug 
be heard by the ecointf] and witnews; whereupon, end upon hearing and inquir¬ 
ing of tile whole matter, Ebe j odlcisd cummittea m ay report lb at A further exten¬ 
sion uf dm term in the said fettera patent should be granted, nut exceeding ^ven 
years; and His Majesty is k if he snail think fit, to grant new letters patent for the 
sold invention fora term not exceeding seven years after the expiration of the fir-1 
terns: Fmridrd the application by petition thud be made and proaecuted with 
afiect before Lhe expirnE i on of the form originally granted in inch letters patent. 11 

5 and 0 iufcuduco some niter utiona in Lhe furnu of process ill □etit Eu- f.i 
in fringentent. 

u 7+ That if any pentm shall write, --.tump, ire, noon ony thing the name, or 
Any imitation of the name of any other person who nath obtained letters patent 
for small thing, without leave In writing; or if he ahaU write, stamp, dfc. m Midi 
thing without J*bv* p A* aforesaid the words c patent/ * letters patent/ or H hr the 
kJ i il: a paten r.' or any words of iho Likra ttnd p mewningj or impdi E. be ahull, for 
atery such offence, M liable to a penalty of &QL n 

It fi tt«£«*iiry wo should not omit to inform the reader tEmi very recently m 
Art was introduced by the Duke of Richmond* and received the sanction of the 
legislature, for the aholitiuiluf Voluntary and us Era-judicial mi\w and lIlSflAfltas 
by the provisions of which it is naw indispensable that ran inventor who applies 
for a patent should find niako A " izW^Trufiiw'' in Hell of tite nffidaVlE, of which 
we have given the form on page 2GG ; and this declaration must be couched \a 
the terms expre^csl in the- Ac i, which we \uivt not Gpact to insert. 

PAYING* or PAVEMENT A layer or covering off stone or brick, carefully 
laid over rand*, path*, bull*, jins-Afp-, lVc^ and to form stone hours in tiie 
Interior of building*- Pavements of flint and flag*, in streets, ore Mtnmndlv 
laid dry, that la, rn beds pf sand of gravel; those of stablei, court, h, gTOUdnU 
roams, *tc. arc bid in a mortar of time and sond^ or in lime end cement, especially 
if there he eeitam luidemciilh, ScuurtLmea, alter A Hour of iU> lie or brick lies ht-cij 
laid dry, a tliin Btretmfl of morUir w fipreail over it, and worked into the crei’icci, 
to till up oil the joints. The several kinds of paving ore raa various as the mnte- 
HaIi uf which they ore composod. the nduptioEli uf which depends usuidly upon 
local dmuosteDtts and the expends: ibe fallowing are the principal klncls, 

]. P l p bble-paribg, freMenlty Uid in orcuunentid design, is done with kidney' 
shaped .-tonus, obtained from Guernsey and other places; it is extremely durable 
when properly performed. 

“■ w^pavli, formerly much used in London: the itonti U obtained frmu 
Maiibtuao, in frn k whence the name of K entish rag-stone ; there are flfpmm 
Hi mes nf ibin ma terial fuc CoAch-trAcks and footways, 

3, Pufbeci pitchms ; slonei from Ktx to ten liichcfl square, and five Enchca 
deep, brought from the island of Purbeet, and frequently used in court-yards, 

4, Square-paring, by Mmie tfd ltii Srotch'paring j by ibis Wii* recen tly under- 
Hood eubicol sEoiTe9 h of blue whvnn : they are, howevsrp'now nearly dlluitd in 
London, owing to their inferiority u( the nut-mentioncrd. 

5, Scotch granite ; A hard niAleria! t usLLolly of a bluish or fid dish col our, with 
which the London rond-pavcTnenLi are formed. 

6, Glfbmaey and Herm blue-granite ; extensive qnnrries being now spend 
at the latter Ulondi ohseflf for tha supply of the London pavem^nEl^ fur which 
prpose ii is found to answer oa wdi( if not hqtter p th|n Scotch, The stones 
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stfa prtpivTfil of a ifristmijEi.il rtj^iirc, hymciitiB of iron hammer?, am\ are tiflualty 
laid with their find downwards, budded in gravel 

7. Furb«k-p**mg h of the bly* imrt, in huge iurra^ca, and about 21 mohcS 
thirk t moke excellent Hag pavenidata. 

B. York*hlrt-|mv:ing, of large dimunaiom, U equal!y good with the fonnerj, 
ii impervious to water, and muscled by frost. 

9l Ryegute, or firtitnne-paYing r is used for hearth* itovea, oveni. und Hich 
pbeta a* are liable tugnut beat, tfliiieb d&ea not affect the Stnjfl, if kept dry- 
ill, Newcastle Jlagi art ab*jut two ft si iquonv find two inches thick; answer 
well for ouL-ullk#*- 

H. Portland-paving. from Portland, noTnetimciB mh-rHpersBd with black dnfa* 
l^rSwEdland-paring 14 a bSoot slate, dug in l*eiccst£rflhire ; much uun'd in 
paving halls, Opocioll)' in party-col amed paving. 

1JL M^rlde-parinc. frequently V ori* g a tod with difliiront coloured m irblf ^ 
mid sometimes Inlaid in itiuii.aic. 

14, Flnt-bdci paving, done with brick laid In Hand ftlld mortar, or grautu,, m 
when liquid Unit U poured into the jointly 

15. Brick-un-cdgc paving,. dime with brick, kid edge wavs, in the some manner. 
Hj. Urieks laid tlar or edgeways* oirnn^ed in hem Mg-bott& f&sliiuEi. 

17. Eriik .3 ert rudway* in mortar, sand, <>r grout** 

18, Paving-hiick^ made cepr-c Laity for the purpose, 
l IK Paring with telHnd* til ls. 

20. Paring with foot tiles. 

2,1. Puri ug with djnknv, for (tables. &c« 

Tliere ure runny other k mds of paving, equally worthy of notice w hh ltl£ 
foregoing, but it would be ncedlirea E«n extend the descrlpijutt. \\'<n must 
not, htnfBTCT > omit to rnenlt&fi a beautiih! i mi lotion uf lHunaic^ in voriona 
ciiEntjr-i and designs, dqw ntannJiic lured or pottery-wars, aome BpecftticttS of 
whtdi we hare nlniTi at the Museum of National ^ I an oihctnn!* and the Arts, in 
Leicester-square. Paveimmls of churches and other handsome buildings fre- 
qu.-iH.lv enn^st of stones of vOTEOud colour!* hut chiefly blank and ulutc, In squart s 
or iDHDgsii artfully dfrpweii There nerds no gteat variety nf colours to make 
a surprising diversity of (fleeL Jt has been shown, that two square stCPt*** 
diridcii diagonally into two column, may be joined together* in checkera, 
trtsEy-fnur djUarcnt way* Of each admits of four • Li!'.rent situations* in each of 
which die other sqmnv may ho ch.ingeil sixteen tmiea, which gives sixty-four 
oombinath'iHA- A very heantdiil rxauipU of n teasekled pavement, ari black 
and white! is afforded hi the extended floor of Ht- Pml'i Gmhtdtid, which ii 
Well worthy uf examination by those w I >o bitve oecaalon for works of that natur e. 

Having sLaEcd the vmrinui kinds of pavcmtiiE q.* aimmimly practised hy 
masiffl^ we pnrKral to notice several deviatkiaa from that pracUec, which have 
berni, m Lie hi Lolkcd of^ and partially brought Into li^ l*he tiri-t we sball di'^TVihc 
ia the patented ifflprt)veuk^nt of Air. Abraham H. Chambers, of New Bond- 



streetj Lmkdan [ the objecL ii for paring the heir.--: and cafrta^t-wa^of otir 

K lbllc Streets. ^Sr. CljacnhoR fomin the bed of earth or gTUT&l of the inifilal 
«ure, which Ia m ilighdy eleVAtE-d artli; thiri Hmndalkll ii in be rendered 
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firm acid sulid £"*sibfc, by ramming, previous Co Living down the atones, 
which arc irt form like the lower portion nf .1 rmiLnr quadranguLar pyramid* 
and are Eiranged v-j tliat the sides of cadi stone shall overlap those in the next 
ruW P 0 * exhibited in perspectives lel lit? preceding cut. When they are thus laid 
uniformly and evenly, with their broadest turfiicei or bases downward, a 
quantity of *nma of those itHuMike- cements, of wluch IIme U the htuia, or lbs 
i' r,i Ln! 1 pczzoLona, Li to be poured between tin 1 joints, iillmg them io atioul une- 
third of their depth: whflB Ihii hits become hard, ao aa tn ceiBenl the whole 
into unc -bulid bcAty, the remaining tw^Hbinbc of the intcmtices lire to be filled, 
with broken liiim, granite, or other bard materiaEx, On each aide thh mml- 
wuy nrn to bi! constructed deep turi-clc gutter®, for the reception of the water, 
elnl the - mi.iU portion of mud 1 1uLt may he formerly ami midW ay , between eacEt 
jide and the centre of the roud, Luu-raf tnUtthoa an- to he dug, to lead, by bx t 
oblique ili- : .'i]l, into the brick cn ,! >:rd: these trenches are to be Sill : - lL with 
broken bricks and HlmjeS, nNil ierve *a a flltur, In convey nothing but Lhc water 
from- the middle of the road into the gutters. The paten tee oouuifrt that a 
paved carria^e-Wfty, construe Led upon this plan, will he extremely durable, and 
wtU be kept free from mud mud dodge. 

The potent Air-iiyiriur pmment is Ibunfled (as the inventor Hates), upon the 
reciprocal hearing and support of the Atones. The pavement is formed of 
granite, or other bard paving itancst uf the ordinary hize, and each stone is laid 
«r ranged in siicb a mUHW, with reference the several tiullligutiU* utonea* aa 
that neslhcr Ciilfc be diaploced the eighth of an inch, by any pressure or pc reus- 
alula, however great, in like ordinary Lac of the streets. The sterna are not 

wedges or pubes, bid formed an repre¬ 
sented in the subjoined diagram, each 
Cnutiutimg it protruding or milieu l uhgle 
m3 the one side, and, mi indented or re- 
ceding angle on the oppoiite Hide; the 
receding angle being formed to receive 
line mlh-iu one- Although the tint cut 
of e pavement of this kind may he greater 
than onlhiiity* n* prubnbk grerUt-r diSfRr- 
bility will, most likely, more than compensate: beside?, its level symmetry, 
cleanEhii-.y, njid loMlty of construct™, derived by each p^L from the whale 
iuperticies, seem to be advnntoges attached In thf< species of pavement. 

In Macknamara’a patent pavement* the Atone* arc c&inp*?*tivtly ihtti, Hat 
squalls:; their upper fanes have two of the apposite fid** of the quadrangle 
beveled olT to an angle of about forty-five degree*;, and underneath each etoue 
llm rtVcrae sides oF the qUiiilfiiligle file beveled tiffin like ill Blitter, mo that when 
laid together in the Hiiumer exhibited in the engraving on thu nest page, they in-ay 
reciprocal! v Biippi.-cS. each other. /))/- 1 rcpesenEa a plan of a street paved nn 
this system 1 2 ealnhite a vertiffti aeclion of the aame R thti TUadw&y iXrmOz 

bring numbered I, 2, 3 P 4. 5 n jaa shown on the plan); tl S are tb* |utter- 
stones ; 7 7, then which abut ajjaitLst illC curb- raj* ri gives □ side view of 
thrc'ii eulire 5U?nra p exhibiting the reverie position of the heVcltid edges, by 
which she atones nre mutlilkhy fluppo^teii Fi$. I rcprcscnti th& Oppoailc sides 
or tdjes of the i=.LEue itonn. 

kl By a dLiefnl atteotioTi to the figtHts, it will be "i-cn." saya the patentee, 
" that each and ivirry Individual block or Etnne mntnJifly and rcciprucally mini¬ 
port, ami jlpi: mnppnrted by, each other. This prLndpb will Lk- Ibutid to apply 
ihnitiglkout. each Uoek ur eLcijic being U^dield hy two adjoining cue*, and, in 
mtuTOp mutually supporting others tluit are made to re&l upon It. Tlkfse blocks 
may he made nf aJiy convenient aixe \. the principal object ia he attended to h 
tn make the bounding Hu** on the upper oi perfect e* llie liatiiru of the 

sEtitn*3 will admit. 1 uliall here Dbeccve, th:it when hh^ki are UH^d of Lnrge 
dimendicrnA, It wiEI he proper tti groove their surfaces £.u form a better f^.n-hold 
fyf htirpra^ And in order to identify my intention and thereby ondeavoizt In 
present any iuLiingcmen l nn thie priLEnt, tlinl it cuomsI:: tuleiy in wurking* 
cutting, nr fpimllig the eides of my blocks or 9ttibes H fo that they ihiU make 
VtiLr li. u it 
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pitftrrrijty abtuw and KtiEe JlDples, with tb? upnct 5utf*ee of the btoct or itane 
w bLrb, Wing done, they may he hi ;Lrrang-:a or combined, that the? wih 




mutnaJiy and reeijifncilly tLlpport and preserve each other from the impvrfeeti nn 
Mi generally found m lli^ tuunl practice of paring*" 

FllAJ&LS. A calculus or morbid concreEkic, furtrunj, in consequence of 
Mime external injury which ihe muse-lir or ibfrlt-fUh recclcrs that produces it* 
piirtieu tarty from the operation! of certain minute worm*, which occasionally 
bom eVftt ijtnte through to the animal The pearl* formed in the inside* 
un these pine*'*: hence fil is clisy to a^ertiun* by the Iinpeclioo uf the 
outside only, whether a Abell m likely in contain pearls- IF it be cpuSc MHOOthj 
without cavity, perforation> or callosity, it may with certain!? be pronounoed 
tu contain mine; if p on the contrary* the he pierced or indented hy worms, 
there will always b# timnd cillnr jt-varLs^ ur tilt? emhryoi uf pearls. It is 
prasihk, by urtificini perforation of the dielK to cause the formation of these 
iwhdtanrei The pnwhi'ch hn-* been chit Ely recommended is to drill a 
smalt liutir through the alidl r and to Hit it lip with a piece of brass wire, 
H veiling ilkii nil tin- nutald** Like the hind of a nml ; and the part uf the wire 
which pierce the Intefiur uLnniiig tmt the shell will, it ks saEd, become 
covered with a penrL As to Ehe value of British pearls, some have been found 
uf ;i life to Large jls t<> tn? sold for JiJfc'. each, and Upwards ; mud BOi 1 - was nnen 
uffirred and refused for um- of iht-rn- 

Thf printioJ ptnr? muw:U\ EO which we art indebted fur nearly all the 1 warts 
uf commerce* has a Mutinied and POmswhat circular shell* about eightinches in 
diameter, ihc part nc^r rhe hinge bent or triftfiverae, uud imbritfttei or revered 
like lUtei mi a I mu-*, with ftm-ral cunt*, which are toothed on Elm edge*. Some 
of ihe iheLU an> t eiternolty. of ft iCfl-green colour i otheri ara cbcstMUi or 
reddish, with white itriji a or marks, and others whitish* witli unMrD ularb. 
rjiefio ibrSli MV fuiiind Iwiili LU die American mid Indum k«- The priudjul 
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pe Bt ] fL^pricr are off th* cmsis of Hjinl-mtpn and Vvy\m ; they Trolly crai- 
tnrtKQ about the mollfil of M unh, and occupy many boa±H t and ft E 1 ®* 1 ,,u . r 
ofhands; each boat lurigtnefflRjtwrtrty-ou* men. of whom one m the e^tum. 
who odd r*£ piln.pt ■ ten mw and assist ibf dtvvrs; und the iw™f “** ,jjter * 
who ffo down £nE4> the ftca alternately, by five fli * time. _ The leiflrtS reuinl 
Wft ril lhat hn* bran. known belongs to fiifl Great Mogul, anil m rfwttl twa-llilirds 
t.f n tt mch in diameter. Pearls ftt-m the fishery tif tVylaa arc foasidercd tooro 
valuable in EnuUnd than those from any fllher pH of file world, J be atm Her 
kitnh ore callvd soh! 01 dual pearls, and lira of eumparptiviily etu ill va ub, being 
■old by the ounce, to he conmird into powder* Tu moke the wnftcbl, tote the 
bluv or bleak fish, common In the Thome* H Benin v f-JT the oki-iy acidc* from 
the bellv; wash and mb these in waterj fitsn stifiLr ihw wfttsrto sell!?* and ;i 
sadiinesjt wlII be r'..u&d, of an oily ran mUnux. A little of this is in- ha dr? f'| J ^ 
Eritn a hollow gbuffl bend, of n bluish tint, and ifiekon about W m to 1111 

the inleriitd ibrfrx : oiler ibis the head h filled up with uudtod white was, to 
rnvc H BuhdUy and weight. 

- The ..on pearls lire formed of U very plllr alubiulcfp eaniulenililc LiLiames 

of which exist mar Pisa, iu Tuacmy. The process is oft frHomi— the alabaster 
is flm oawn into slices, the thickness of tbi pearls fflBmdi the piLtlsatn then 
funned wilh m instrument which Ik tree a Email hole m tbo centre. at tin; BSme 
Lime that the required ftbape is ubtftineA The W*t thing in fite prorr^ is ihcir 
ImmytHiuJi in boding wai, to give them ft rich ydlnw tine, und afterwards to 
cover them several irme* with the oil very substance obtakied tram the »ul«i «E 
lIle bleak- The singular beauty of this mufti n*nL which perfectly rc^mbles 

I be real pearS, the varied pits terns iu which they oH iffranged, and their 
extrema cheapness, rcEulef ’Jwm rm iihject much wmght after; while fin-Lr 
irdidiEv i* inch liuU ihrv muv he duslscd lo file ground wifii violence Without rtp 
wAwing the aUebtoatinjiiy; bmp than r.H.dered far superior lu ihuae of >rvi ■ h 
matiolltcluTe, which lire nt ottcc mure fragile, and csjfiafctkirahly lesft imitative. 

'lire Cliihcifc in a manner force the phi-iuctlon nf rual pcwrl, lel the tmiuiql 
iticif- They rallrai tb« myeft mttrEorite fern, or EiUM-eon p^rl UHKl« t ^,1 
pit™ the ALituda of file ilielb m irVcral parti, iriihcul compleUng the perru- 
ralioli ill, roue hoot The onimd, becoming ransciOU* of rhe w- akin-, iw 
dcEiviency Eif'tbe shell in those particuLur spots, deposit* over fiL^m a great 
rt, 3J mtitv «f it* peftriy calcareiiua nuitter, and thus f«pu ao numv pw^f 
tu hordes over them. The pearl* llm* nhtaiued arv n however, mmI to he gcuo- 
nIH inferior Id those nalurdlv produced. Pearls lhal ape duwWd may 

II ,. ± U3 whitened; it first Its hot water, iu whifh wine bran wh a 
iLttlc Iqjw and alum have hm bailed; rub ihelll J2rally hetWeeU the hwfo, 
whii-h may bf cuntinued uiLlfl tin- watur gt&ws raid, OT umil Ihe object u 
clfected, when thev may be ritiRed in lukvwann WaEvr P and hud on WrlUIm- 
uanvr in a dirk place, to cool" The foregoin - h cin’octcd fr«ll file BCiraUfic 
mum ala l hut wn hftvc alwaV v itodmtood tkat real pcarU, » dsB^lourcd ar. 
; cQ Jed bv Lho lapidarinr, that 1% they tokft off the tipper enfll or hnnmm, wluob 
kavL'S them slightly dimufished In size, hut cqiuttj beautiful Lu ihelt prumtAVft 


PEARL MornEfc ov» The shell, not of the pearl oysitr, but uf aneUierktod 
of Ojater. slic inside of Ihe ihtiD of which h very Esnnuth and pyhshL'd. and of 
tVwbitcnnd und water -f pearl ilseiL Fho shcU has the itimc t«sto- — She 
otilsidc, after the outor coal, or Iftmmft, has k-vn removed by aqtto-firtia and 
tin- Inpidoryk iniEL Ji is uh-.! for the holidlff of knives, inlaid work, ivc, 
PEARL ASH. An impure p-ua-h, obtained hy liairiati.jti of ihft allies of 

plants, Str Pot .is II. _ _ + . . _ 

PEARL-SHELL. A new proem of working pcBfi-sheD lelIu ft ™tety of 
dEnctfs. lor ihc pUTpo^ i ? f applying It to untomratul UMB in she Irianufacture of 
japan ware and OEher arsirivi, has Lately been invtnU-d by Messrs, Aarop 
JvjinilL.^. and John EkiSefidg^ of Birmingham. Thfl jU^cesa lb anmlar to tl.oJ: 
of fnaraving on mcLaU m relief, bv Lh- aid of utfiwe acids and lIlc Etcblng- 
frtiLnt. The pearbihdl » first divided into Very lliin plate* or leaves, such as 
form the W\h to the 1 C^Uth part uf W inch, ElIilI I he dcvicM or paltvms tire drawn 
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upon them in an opaque turpentine vutniiln liione uitraui acidi ia then brushed 
uv^r the plates repeatedly., unLi] those paras irli bare, fir unJefendr-d by the 
varubh, art 1 fufficlirt] tU corrodi'il, or " eaten away " by the add. 'JTif Tarnish 
being iiuw wsshed offty a Utile oi] of turpentine, the device which the arid ha* 
not touched, is found Id be perfrctJy EiEcqtti If e|ii, l dtfEjgn ii to be after the 
Din liner uf eotnniuli ekluHt; CU] copper, then the process upon the shell Is pre¬ 
cisely similar Hi that already e^pUatd under the article EsriKiviao. When ft 
euridilcrahIe number of n-mamsEils arc required uf [be seine and pattern, 
a ?»uf$u itHiL number uf the plate*, are com ruled together by glue, with only one 
plate, having the device etched upon it, nSited m the tmuide p thece are ih tn 
made fait id a. pair uf clains. r or screwed between the jaws of a vki' H and 
fully BiiWH Out altogether by u very line frame-saw : the cemented ihelh arc 
then thrown \mo urflini water, wbkh softens the gluc r and quickly separates thu 
pieces. When sovctlJ devices upon a plate have been hit in, they may he Inid 
npulk n Eat miriaec, nnd cut through with a kmfc-iiijgijd. luol; fur thick piece* 
ihE saw is put in n&qmajtiou, Jtfld the finishing axeeuted by a variety of ^ h nrp 
grat er* Jilin instruments 

PZARL-WEI f.E- An aside of bismuth. It ii employ** d at a cirsmetic, in 
whitem the ttkin; hut its tendency l& bccnme black, by exposure to the action of 
■ulphuretcinl hydrogen mixed with the atmosphere, itud&si it a very dangerous 
CXp'dicnt In- heighten fc-tnak 1 eliM'Ini- 

PEAT. A apoupy black e-arth, combined vrhli decayed vegetable QUtler i 
when dried, it forms a valuntile fuel. 

PECK, Ah English measure 3 the fourth part of a bushel. 

PEDOAIETER,or tf-pr^-rriprr„ is a macliLne in the form of n 
Hindi llcrac-plccc, cuiitainiog a train u-f toothed wlireR which, by means of a 
chain or string, fLSkltcd lu & manV Fool, or t ■ th e whed of a cjisria^., 4 n nuido 
tn move one notch nr tooth ut each Step, nr each revolution of the wheel; rand 
thic train thus uniformly moved being rusinectcd t» un index, [joints cut the dif- 
tILItCC travelled,. on a graduated dial-plate. 

A patent for *" an improved pedn meter for tlu* vnisilenat pocket, Upon a new 
End verj" jiniph CIHHtfilrilQn/' wae taken out by Sir, WiUffiDl Pay'Oc, uf New 
Bond-street, in 1^1, It h of the form, and of the usual sise, of a eomhiull 
watch, and consists of a lever nr pendulum, oho end of which |« weighted or 
inlnyed, and [he other Fiipi'orted by a ddknEu spring, hy which arrangement, 
rnch step of ike Wearer produces a ribratk-n, and n.vir^ a ratchet wheel one 
Luoili, and the Inlti.T bfrlng err il inio a train of whewls i'mL..t lu tlKisa of n 
common countinjy machinej- moves jiidejfei tir hands over the kce of a dipj- 
pl-dc, on which the number of vibrations or steps arc Endii^Cci]. Tbn patentee 
also Btladio* his pedoinetErs lo an urrJLiiRfv Watch, in which case, the train of 
wheels and Sdlscr pariB arc placed under ihp Jtal-|iI| m 3e or face id'[lie w'atch, 

A woll-VtiOtrii instrument for wntiug. lu the Earliest ages, writing 
was Executed with stylos of metal or athrr hard, substanct, which, after a lime, 
wuitc sujjeiicdfd by pens and coloured inks. The first pen^ were nuide uf rc-tds, 
or Email hard canta, about the site of the EaigcEl swan ijuIUe, cut and Hplit in 
the same manner as the ptiifl io present u« E According to Isidore, and some 
Other wtitcrff^ qutft-pnrw were firsit introduced about the year 636 3 they did Hut 
came into general u«? r bowcm, til! the Eutddlc of tl*e le-Tenth, and were not 
common iitl low^pdi I he close of tbj* eightli century. IWcl-m-aj continue to 
be employed up tg tile present lime, for writing no me of the orWniiil langoagest 
and by artists* for xketchrp±f otUliues. Thcgwler Jiumbcr of pen* now in use, 
ane made from die ^nids of the —thoae of tb«- sWan, turk^^', ducit, tad 

ltdw, bcin^ occojiEonaily employed—the I wo latter excfrlively for ve-rv fin^ 
Writing or drawing. As the making or mending of quilbpcna ls to uiatiy per- 
suns ditik-ult uf atLiiuniL-iitj and to oll r at tiling inconvemcnl + various attempli 
have been maEfe to render ihc process le^b frequrntly required, fjj ic of thL-se 
njiiltiudj coniLsc t"d in* arming pens made gf turkey-quills WJth TM^tallic points 
nr mbs, by which fcJn-ir dtirahilily wbs lOttrfVrhat increased, although^it ihc 
flipcOse of the natural elasticity oflbequilj ■ nor Was the durability *.L! flideinly 
exteuded to he comjnctijmalja with the additional CD-fk To do a way wiili the 
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Elfcessity of frequent pen■ tncmliiig, Mr. Bramah took out a patent far m im- 
prDYfllUMlt In pana, which ccinsisEad in dividiuff a quilt lougiftlihiiFillyp ond cut- 
tiiiLf it LEito four tfr sis lengths. accon.1 Lfl" EO the ^i.— of the barrel. Eadi Lit 
the-e piece* fuFmtid a pan —*uhi<j twu r by b*mg cm at each end. Tbo pens 
tlm* forttiad were hold in a jointed eilTcr holder, which Imparted gTeat brume** 
lu the quill, wtiiLi*- it pcmdltcd the free hctioa of the nibi. Pen* have been 
nhidr- from ham, -il-;.« from tarlflilt and other Hbells j blit liO n-tefisl application 
Ills hitherto he*u issaJe of Hisoh pens,, as they are i^nre tipaniiTF and eWn lesa 
durable than tbnae made frwk qiulk Some suecesaful aMrrnpta have hern 
made Lu form the nibs of pens of precious atuiiefr, in, qrdarlhat they may Ihj ined 
a ksiig time without wear or corrosion- The drai Lb at wo fnlylltet were inErudvieed 
by SfeHSH. H*irfcini and Mardan, whose apcClfieinion of IS23 slate*, thflt they 
make 0*5 of tortoise-rhc IL Or burn, III mead of quills ; end when the male rial is 
cut Inin nibs* iheae ip^rt^ are .ioftrned in boiling water, and Hum small pierri til 
diamond, ruby, or other jireckaiS stulie** art* lEnbeddetl into them by presmre-; 
hv rhi- means, it ■ ud y-n - nsf great durability a* well a* ■•hzitidty tore made. 
To giro stability Ifl the mb -, the patentees proposed to LdRvtEi tbe tort U5*t t -lhirLl l 
or born, thill pieces of gold or Either mfUd p and attaching the s-ame by ihe 
before-mentioned nr any Other oonwiUEnl means^ as cement or varnish. Jt in 
likeiFLKfl suggested that spingE maybe plaeinl oil ilk? hnvfc of tbe pen, as shown 
in tbe annexed hgure r w hick may be fUded haok wai d or fbrw :irdp, 

(amity the elasticity accusing U* the different hnnd.R that may be 
required in writing. We art informed by a gentleman who bad 
one of theiL? pfna manv months in ccuitiuht uae n that l£ fiad eihi- 
bited no items of dsLurionrliori or wear. Mr. Doughty,, of Great 
Oraiond-Btreet, bin likewise devoted mueh allunUoSi Id tbe eou- 
striictfon of pens, the nibs "f which arc mbit* set In fine gold* 

They are said In write as due as a crow-qndf mu! rvs brEtL as a 
cwan-qudl—-to passes canstderable el^Lj.-sty, and produce aJi unifurm 
maikU^-npt, uniiltiiinable by ordiEiary peEis. Mr, flnuglity states,, 
that “some of to a tuhy pen* luw b^n In corutimt me upwards, 
of sift _VL'iir 2 r aud eonliEkue still perfect; and I hat it a Little care 
be taken of e I m - nib±, by pEt’VL-ntLsig their being struck ngaiu'E 
bind siibatanoes, and acca-iianally waihiing them with tonp and water, with a 
little bm=hing. th-v will b«. L found, notwithstanding their hrst fc^iuie 

pens.’' T'br rbodiom peui., oMtsbtiiig cif I wo flat ilHp < t" gold placed nngulatlT 
side by Side, aud tipped with hard metallic alloy, are very durably djougb 
mtl equal to the ruby ik^bhetL Under the head Iskstaru, Wc have given Mr. 
Doughty i cuntrivancia m prevent injsity to hi* pcii-nitMi in dipping for ielIc. 

The dtwidtfd attempt |o intTodu^e MtutH? pffti to general u^,i? p wan made 
by Mr- Wise, wEldbc aJ p<*r|>f:tual pens M will doubtless bo remttnbered by many 
uf ljuf readers. Tlie name s*T Who was tendered COH^piei)OU« in must of our 
staLionen'tlkO^ some LwcELlyliEe nr thirty yeara since, as the original iriTencor 
and gciiULllf iiimnfacturerpf the stoel pens ; they edtjiketiofa biiETi't-pen of steel, 
niDLkikted in a banif cest L , for conveuicncc for riUTving kit tli l- pockc-L Notwith- 
HtafnJiug bia pf».M.hlctiu tk pnsBeiscd but ill ft ivry remiite dfgrt'f the n:quia!t-. 1 pra^ 
perEiea of o writing inslmmoni r and were Eilremal| dor, be managed to tnikKc a 
aeanty livolibund odlof tile Im-irLesa^ by dint n?f uiiwCiirtcd ewortioita in pro mo ting 
their Donkin mshseEpieutly made *ome excellent steel prui^ but the print 

was high, and I hr demand in cun s-id L-rflbltf- This desvrlni ion of pi n bai recently 
boi“rk very luudl Unproved, crpwdally by Mr. Jusrph GilluLt. nf ISirnimgham^ who 
Id tile largnt manufactUTer uf sfecl pelaa In the wurldij converting annually upwardj 
of forty lulu uf filUMieel Into veiling pf-ni_ The imptU’nrmrlii lit^ bwu aceorn- 
pliiln."! by enkploying metol of a Eh Ult quality in a thinner and more elastic 
Male—by makiug die slit shorter, and by more Carefully HlltfidiEig to ihe fmiah 
.nid tempErof the peii H - Tliiinipruvi-uteEtts m quality ^uve alfldbttris attended 
wilh so great d i ■. ■! 11 L.ticm in price, Ehat a greui of tlse itnprored utesl nibs may 
now I* ]airebased for verj r little mors than was Ibrmcriy charged ferrn^ uf M r iEe‘; 
pens. The common threc-alit pell, that \ 3 t tbv pen with n silt an eftrEi hide of 
the central silt, ia wiib many penons alii! n favourite,, and fotti* of ihc^c ptrltl 
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seem to Embody most of the Mh'ftntagta of which mehlllk pens are susceptible. 
Their pre^nt excellence and extremf- vheapnea.i aeemi ta promise EliP almost 
entire disuse of quills, although, up to the -present linn-. there has been no falling 
rtf in like demand fur this article* 

Mr. James Perry,, of London, has contributed., we believe, mure thin nay 
tftar i miLwiili4itl Ms the introduction uf the modern improved steel pens; lie has 
brought out several steel pen* of a very ingenious and original description' nod 
dc Vo i r d mole than ordinary fit ten lion lo the forming them to gilt a variety of 
hands mid tflates, which he regularly clawed, advenhedu nud humnroHtlj putR-d 
in rhyme,, by which means he acquired a cak-brity In which no prerioui pon- 
maker b»id axiom cd. Mr. Ferry first orcicaniE 1 liic elthrm-c rigidity of the 
ordinary i(«l-ppn t hy the mlnxiuctlon of apertum fattrrr *» tfr Muuidtf* ami 
fit* pimf, thereby mating them elastic below instead al above the shoulder; 
ihl* Was the subject of his potent of I8J10. M The double patent Femrian 
pem 1P lire m^rim. of w h inti hlftVc been so much placarded tbrffUgkuUit the kingd Iui]] 4 
rccrit'ed \u odd d linemen Irora the circumstance of a second patent taken out 
hy Mr. Ferry f m 1 SS-'Sif - the pm* dvjHjribtMl in tbfc errdltutjim of which arc 
represented AS tuEubtuing the superlative qualities of both 
inventions. Fig. 1 H a sketch ot‘ Mr. Fvfry'a '■ double 
pair-lit pc Dr" which distinctly shows the position of the 
aperture and the lateral *Uea, by whkh it £L‘i?:it degre* of 
tlaaljcsiy is obUElirtL Ftp 2 ii Mr. Ptrn u ingenious 
rt regulating-spring pen," eunJii^ting of one of his patent 
pen^ with tin? addition <..f a sliding spring, which increases 
or diintnkhes the flexibility of the pL : n r according h* it ii 
pkxd farther fmin, or nearer Lo the point. In another 
instance .Mr. Forjemptayi theekitkl^af Zndiiui-nibbcr f 
hy twisting a thread of this material round the nihf of the 
pm, the yielding of which permits the opening of the 
points, in proportion lo the pressure applied. The care 
which Mr, Ferry Lake* in the enrrecE iriiinu fact Lire of bio 
pern, litis mainly contributed tn the general preference 
given to them; for, however excellent may be the principle nf the fllriicturc, 
if the workmanship of the nibi he Hot nicely performed, I he pena will nut write 
Wfcll. ll a from dcfacts of this kind* Wc believe, that many eppaxentiy eicel- 
knt melnllk pen ft* that have been successively hr ought put, kve met with a 
Comparatively inijUl udo, 

4* the extremities of the nibs nf mHldlk pclift of the ordinary form became 
worn, they pcogrescEVety increase in breadth, until they braume useless, unl*ia 
their original form should he restored by skilful filing, or grinding upun on nil- 
etooe: tl if -a 1 lining operations which no economist of titnc will perform, at the 
prrwUt low prices of tlio alticEp, Mr. GiHott* ef BirmlngiLom, took out 0 pah-rit 
m IftSl fur pn improvement in meLnt \W\\*, dwigmJ lo remedy tlse defect 
riirntinnojl Thl* hr prupasetl to efibefe by making the niha t*f hit pens parallel 
sided, that ti* an equal hrrmdt]l to tbc pOUiti for ubtrtjE an eighth of an Inch 
lung, the remaining- portion nr upper part of the nibs boEug cut either inclined 
ill the UiUal ininner, or lomritiaiuig with a shudder next tu the parallel nibs. 

H The whole length of such otlw,'’ any* Mr. GillolC, “ may of to am he worn 
away + without iomiKDg the treadtli of the itrokri in writjng, M Tins enn- 
strucLion, it howevor appeari (u us, will not only fudl hi uhtoiuing ihc advun- 
tagra sought, hut will cmaii disadvantages to;which Llie tapered form is 
raibpanlittrly fret* ; bamrly F a greater tuudenov to Lake i in openuig diUlltg 
tb* down Waul ritrekes of the pen, and a deficiency of reacting force in dse 
up-strokfi to brine tin 1 nilw togrlhcr; the nemwtiL'si oE die pdnls also pre v enU 
the ink from flawing down in mdHdeul quantity to give 4 CQlMOSt and nnfriililag 
supply, Mr. Gillntl, fljthatlgH a pen mannfaCEUreir, is eridendv no great pon- 
UM. L r, fur ali pc room who are ill Etic hahit ct Tj^iug atecl pen a know Lint in u 
sliort turn.- tint abradiiig acdnil of the paper, produces a basil edge uu tbo^nder 
sidt of thE njh F can vvrtmg il into a very- efficient chlM'l, which, catching the paper 
in tin? Up strokes, renders Liu: jwn unfit fur further sa^e. With respect to their 
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WMihnir sway uniformly, this can never bn lha Ctue f unless the pen be hdii 
VL-rlicaUv that is al right aii-b- In the pIlBC uf the paper, m which hifcrmer 
0 * 4 itiftry writing carn.Jl be executed, 'This vrill at nnee >W tin- WXary of 
Mr. GiHott'* pToiwtilion; juut it would appear sa if Mr. GlHott was bimsinf 
COTftdwa of llifi trcur; for we have never nu-r with my of hi* pens niade 
accordance with IhLH patent, tliat 19, with parallel puinfr. hut M Jig' 3 * whiLh » 
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unit of Mr. GQhrtci pens, now mitfiufoctured E 
othirw^e this h A pretty good pen, asul rants with 
the best of the l&rMto e1*u< 

The position in which a pan is usually hdd nrtlM 
the wear lo take place in an iodiued direction, *Hghtiy 
ran tided Pit the ftlgta, dU'mI Ltiu right blind mb to W 
mora wum [hurt the left. When one nib becomes 
ehorlcr than the other, the longer nils bears harder 
than the ihiHfter upon the paper in ihn up-stroke*, 
and ptEriluCBi tiiich and blotted writing, it was prn- 
hablv' with a view of obviating these effects that tho 
writhe uf oiden time wrote their Ittlers oil her unright, 
or inclining to the left ftaiuh both of which modes ore 
retained by the lawyer*, Mahinp due allowance fiir 
the obmletelteffi of many nf the ebaracl ■-tj. we think it mint hr admitted that 
such writings possess man deaiMsi and fntelUgihility of furm than ^lti 
tnndsfmizfld writing, a a 

In order, her-rever, that wo may be able to Limlrdp our loiters iu the ripA* 
directing and yet save our pens from rapid ilfaLru-ftiaili Messm< Mnrdui end 
Itruckedon introduced, and patented iti I S31, pens with inclined slits, which 
they very Bppfu-plifittdy design a r -vd the H oblique pdt.' h Et ha? been stated, 0-1 H 
Wijfj-aLiLlieuticaied fact, that ninety-nine p£tWR9 its every hundred fall to attain, 
permanently, the art of writing with a pen in tin- Inn- i ni[Uan ; that in, with 
lIit- hand removed a little in the right, Mid tho tip of the ptn [minting to the 
TigSst JloutdcT, when the slit uf the pen will ho in thr direction of the writing, 
and hath of the Eiiba iidilreMed fairly to tln> paper. Ftp. 1 ls n representation 
liI' Mesrt*. MHjrdon & Cd^'s obllL^tte pem Tho ditec I inn of the slit jii tin* pm 
being that in which the writing mindly slopes at an angle nf about thirty -Jive 
dv^reea, both nibs are brought equally down rtpf.Hi \h* paper—the writer is not 
l onfiueil to any particular position, but at liberty to use the pen freely, withuui 
U,e jv* traint of attitude* bo strongly insisted Upon by taavher* of writing, Thd 
K ti 0 n of the oblique steel pen is altogelhiT remarkably good, anri r from the 
shape of the nit* inmwdlately below the tbimlder, It has a muil excellenl spring 
producing a pleanug vJJi-eE botZs in tht- op and down stroke of tln^ writing; li 
L-lideV Rissoothlv ovi-r the paper, and is altagOlltfT five from die harshnaq 
an much eompSEiitUrd of fn att-el ptcin, Thtle oblique ptiru nrt- made of the 
best sled, in ft very' thin and highly Elastic siata ; tine wrahed furn 
ihe reqllbilc itiEngtb, where it ir necoBfify they ihonld bo firm and un- 
yieHing, and alio enables them tfl carry more mfc ihon any previcue pens- 
Thv advantagenu* pn^perty of ihta wartacuSftF farm, for holding a large quantity 
of rnSc F wu.- *1 me* pereciJ-cd by oshur nlannFactureri, ntjd led la the con*:ruc- 
tidll Of flu: Lunar, Galddtm, andaDnie otliHeimOaf petiH- MeSfTfc Mcrdan & Co.'i 
apecidcaiian d-Htrih^ a variety af taodificatltHLI ol pHm and yum-holdt 1 !#, iLltiint— 
iratcd hr nurnttmt%nnrtl In die brat place are shown qnill-pens and portable 
pens, {die laKvr implying short pieces.J having Inclined slides, and metal ptns 
similoily farmud To applv the prillCiple to pens cut lb the nBiiji liianner, wgih 
fftralghl or SongiEiJEhn^J nhta F handles arc ptoriiled, which h\W# at tluHF lowflr 
?nds curved metal ami^ witli ctipi cr hulderi, which flK the p |,|Ml at an;irie r 
dwerEtiE^ frnrii thirty to forty degrees nut of the line formed by the bhalu. 
Some of these peu-holdert an fuittUbed with jotnu and set-aoew^ %& Enable 
tile writer to place the penial such all inclination, wilh rwpeetto the handle W 
will accord widl the inclim-d position of the S^tltire be us making. The Eateit 
impr^vemrELi in steel pens LI one by Mr. Gowlaitd, camijEj ug hi Iht iutrodsEclinn 
S.f“.ni addition [d usb. The fodowlng cugravlngi rcpteseul llircc pem of thii 
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desClrptltih, 01 manufactured by Messrs. M union JL P Co** under A recant patent, 
5 are back and aide viewi of Maun. Martian or.d Cu.’h pitfUt three-nibbed 
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f%- 6. 







jF^. fl are similar views of elixir patent thrce-nibhod Jkti-tpade, Or T 
ai the Birmingham manufactured call It, the lunar pm. In each of these pent, 
the additional mb la formed bv culling' it out of the itithl 0T ahalik «>l the perk, 
where there 11 always a superfluity of metal. - 3 -lid turning it back over the other 
tuba. FJjjf. *T are hack and side view s of M archie i d* 1 «■ * paten t tl 1 1 ee-nilih^d 
toart*r-JUqK* yn. Many f^rson* having been -trujidir prejudiced against 
Ihf tine-siid&d appearance- of thu oH^iiia3 oh timid pf-n p Murdnn & Co. 

were induced to OUettipi an traprwcmEttl hi E-liiy lisped, and they have fliJSy 
WLMfl^dedx Tbe improvement hm been arcomjpiuihctl by the 1 hktl^lUtfUifn of ark 
additional shoulder. oppuied to the former. Till* nov^l and curious pen has 
been very much adinim!. fluid it is a= LcycfnJ a* curious, it has the advantage of 
haying A very considerable quantity of Ltik, and of retaiuiiLgj from iU obliquity^ 
U puiLtinn adapted to tbc llopc of the writing white in the eye n perfect equi¬ 
librium ia preserved. The efleCt of Liie third nib in im i tullsc pens, [a ia enable the 
pen to carry a larger quantity of rnk| and Eu farce it dawn in uniform and nevar- 
fruling iEicceHsaoTi: to the paper. Every time such pens are pressed on the dnwu- 
■Erokts of the writing;, the ink UoWi in a body tow ards the point from the elfeCl 
of capillarv attraction, at the precise time wkEn it ifl OiO^t wanted, Thii result is 
produced hy the third nib forming a trunkal tube with the other nibs of the pea, 
with ill small cat end downward* and nlwftVsi causes the ink tu flew equally, ee 
nrnch on the centre of the down-srrolccs as the two points of the pen itself. 
The capillary attraction^ which is brought into operation in this*, ingenious Cun-" 
tri ranee, eoitLplrlelv ootltlteraets the defects eS ia 1:51 ig in oth e r pen*, aria i ng from 
the opening in the -dip tapering In ihc opposite direction that wliidi Li requi¬ 
site for the purpose of fairly conveying the ink to the paper; af this nny one 
may convince bimielf bvprising the paint* of any ordinary p^n on the thumb¬ 
nail, until the slit npeni wide enough fof Taigo-tcit writings when the ink will 
inutonliy recede- ftoin the point* Inwards the upper extremity iff angle of the 
ulie. Capillary attraction idwaji causes fluids t-u fl'jw towards the narrowest 
part or ops sung uf every conical tube ; and., therefore, in three-nibbed fwni F 
tbc Ink is forced down upon tbe paper* and the thickest ink would be propelled 
■dflwnvoidl Efl-ost ijIH’c Lualiy hy the action of tbe three dibs. Another advantage 
of the third nib is, that it cli-ir* the fiht of the pen, muffing the fibres as they 
are golbered frnui the paper K thereby removing the great«lt objection that hai 
ihthcrtn existed to the use of me I ul I ic pens. 

Tbe follow In u is the pm:e-4 of Uiakmg penn, as witm-sseil r.t the esten- 
H’Vr and well-conducted mantlfoctory ct Messrs. Mot dan & Co M Ciitle^tnd, 
Finsbury, vliur. 1 lilkerolity, condEtrfnuui], ami mbanLly tn visiten o-n all occA- 
it gralEfully ackrmwiedged by many individuals who have in vain friidt-w- 
T-aured to uhtaiii a si^it of thi.i iniereiitin^ prueeas else where. A haydeued ilrd 
nunoh and matrix, of the exact size and flhape of tbe pen to hf made, having 
hi.H-n attajihed to a powerful fly-press, sheet steel of the fiu-?sl qualil}, r^Iuctd 
tn about J_ of ais inch m ihickUers, acid tn Etripa of tVEu ijiehEi olul 0 half wtdS| 
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b taken, and eviiry pen h dmch nil ringer, rill the nietd iri&heuttfid. In rtiii 
state the pen a are called hltitii* or jfa/i. After cliilitig out, Ibe be^e opcntiiHl 
h T uning ur annealing; thi* i* perlbriiied by nutting a gtettf number ot the 
Jfal* hi lot an iron boa, W itli a small quantity of tallow oil the top a F tlif in,; the bus 
bring dialup do^ 13 placed In d furnace, and there kept until the bos appeals 
to be equal! v.' heated all over, The bos k then withdrawn, and the pi -mb emptied 
out upon name hat ashes, covered wills [be sutEK\ Hid left tu eoo] gradually. By 
ihis mc&na the puna arc ^ullkterUly iuffeELEd for the snliveoucnt process; but aa 
the flats arc very ruu^li and scaly from the cJeela nf rue J5n l , they are lir=t 
cleaned by be tug placed iti a mechanical agitator with stand, arises, aisd 
Well liiahoEi for IB hour or two, which renders them n-mark ably clean and 
am m ilk The makera 1 nfitn= having been stamped on fho shank ef each pen, 
uiid the aperlwv.% if «iy, cut out, they are marked for the slit*. This is dune 
wsiti a vtrv sharp eblar( uorted by a fly-pit-s^ ninl 50- exquisitely adjusted m 
only to cut tbmiigh twn-ihinls of l£e thickness* L.f die mrild, Tina dona, the 
Eieil operation is the dishing. A hardened atetl pUfflfb, uf the precise form to 
be give? o to the pen. htln^' aUmched to a lly-prevq a die in pi need IwMieath to 
receive fl; the die Tteing caUe-av^ and the punch convex, Instil being mad a 
so qb to li! each other with tbe greatest accuracy, the jlal ia Foirrtri IQ to ihp 
cavity of the dlo, and m tains peitnincmtly the form thru given to it- I he penp 
king dished are ell-sl bardi! ell-lT, by being placed iti the h.'-n Isom, end bested al 
in the tokening process except tbat they un> now cooled suddenly, bv bring 
ihrovm into a wamd of cold water ur oil. When tho prnrt are quite cold, they 
are taken nut of the water, mid placed in a culictider to drstu- When dry, they 
ntT j nL t into the ELgitater with n quaEUfLy fif saw i] Ll*t, and shakers for u conaide- 
rahle time, which cleans and poE^lse* them, giving a degree of mm^othneas and 
fluid , tu Urn nibs unattalrirdile by any other xncihod equally economical. The 
ia on ingenious piece of nh-vhaibMJTJ, invented hy Mr, Mordan ■ It cats- 
t -..T uf a large tin, cylinder, aupjwrLod botilOlltflUy by two trunked d-vlea — one 
at either upon a alruiig Erufl ftunia; aEiutber asLe, ioE-unted upuli ahlT- 

frieliou wheel j, at the eti d of the uiachincp ciirri^^ u winch handle aud a lu-svy 
fly-wbcrl; upon this axle i- abit nlafed a driving wbed* a rigger-ben l! £r*m 
which puts tho cTn»k in motion and commUUfcat^s a very rapid elliptical muve- 
nient to tbt cylinder and contenta. By thli wlUriTcince die pcEi= am very 
eiTcduaHy pobshfid* and maile ready f/t ds* n&it proccai— Ef Uifpcrmg^ "Hi!? 
duiJ« by placing the pens* ;i li-w ar a limp, on .t sieve, heriad to the proper tern- 
peratun" ; so toun iti a bright blue colour la nbtwned they urn TrinlUl'd, lLj@ 
colour denoting th* l^mppr best ■■iLiicd lo Eieel pE els. '3he lltat npmtion is that 
c f Lrpcnjikg the ilila, or, ait wine roll it, rraciiwj the eIlU; this .iEntriibLr pTocoia 
Si eFccLed by placing about a quarter of an infb of the pen 5 point between a 
pair of small nijqwrft, nnd pincLilug them suddenly, when the dSt, which wu* 
only cut two-thinl* of rise Wcy ihmigh, la completed l:y -be giving way of the 
restslinder t}\* metal. This unique process Jiis the pen fur inun^dlute itfCS 

^«imo moSSLlfarturors udtl A coat of lacker, but Lids i* uu of much reri 
uti I itv. 

It haa often been mpposed riant Other matcrijili WOEald he equally, if notmarup 
susEahle tliari pteel r fur t3tc manufacturing of pena; tlmse pei^ona wIjo bnVo puiil 
ll 5 u^t ottendon m the subject, haweTcr, Eire decidedly of opinion tlmt lie kind o£ 
lrr, J, bofenr floe its teiture mny t>C F nr whatever propcrtlei k Winy porac**. 
will ever be ahlo to compete with fine weU-tEmpnrcd *Eyd, 

Many nf the- atsel pen a, as now manufacturvll, WC L hod of csei’llent quality; 
many hundred pa^ra of tin's work hate been written with one pen, in unifomi 
clear hfind. Aft^r wrillnp with tl about forty pagetf we niuidly tesicW, aisd 
eVtfl much improve the mb* of a new pets by o few touchei of a dry Turkey 
jiinne, aiding lh* sighi with a pair of magnifying fcjcCtaeEm, in ordtir that rise 
fonn of ibf! ertremr end rnny be dul) periVvEed; tiu» pmceoi will, however, be 
feuEkd difficulL of aceompliihmsEiL at iiraLhy p^rwitLs imacf u^t^'Eiscd to ibcpuint- 
ing of delicaln LflltrumrnU, amir flltht present Sow ptieeiOf tlic arildfr, Idtrcely 
worth*the trouble; but the ability le perfoml itiil opemtkffl^l LihlSlire upon 
iteri pe n^endera u penton very independent erf 1 the BUiibner'i sftopi 
m vol. i r. H s < 
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In Qurteef ad-count of ibh Hovel and ildniltablL' irimiufacEurE, wt UTo ifhEtbJe 
f’f having omitted m So bee n vurinty of exttdlsiU Steel pen#* hut ussr &Untt*d 
n P QL ] £l comptll us to proceed to the description of & tlilfemul el;L^ r 

JFourciant Pen*^ A great number of Ingenious jiitempls have hvsn made 3u 
nawi™i pt'JLi con bin i rj£ r a rr^n uir ftf Ink, which, by a sh'ght prepare an the 
]]iji ii11-g b or other parL, mfjfbt causes a frcih Supply of thcfUliil to (jiiw to Lbe nibs, 
aj ^!' TIL ’! «lp™M tbi- ncce^uto < fan mk-auuul- Of Lhii kind is the p*\'i&?nmA 
Mr, Scbtsb'ir. manufactured by Mmrt^fodjtq A" Cu, r in wUdi Hie pressure 
"* Mil thumb on ft projecting atod in the hdtLi Causes el coolmuons supply of 
ink frnj.li the RSfiVijir to flow Into ibe pen. 

Mr. Parki-1.i/yrfr^NJfdV /V'. o iimfr recent contlivflU eo for the fame 
purpossc. In tlii» machine ft piston is made to work up and dnwn in a eylEii- 
dneal tube by means of a reviving nui acting ujton lut piston rudp which In 
tapped with 0 Cocre-spotMting screw* line small orifice m tin.- bottom of the 
JirjJttcfp feeing unmer^eiJ in ink, lbe lummg of the upper partial] of the holder 
Hue ]iibE-Jti to nsc^Etd r mid the tube 6c-dlties filiEci wleEi ink; on gradually 
turning the Jtfli in tltf opposite direction, ihe pit ton dimudi and fofMi the 
mk dowaa Into the pen. Mr, Parker 1 jbj taken out a patent for Id* invention + 
bitb if wo triLfjlake not, Mr. W, ShubSukv proposed 4 M 1 apparatus mtcEsriy 
Dnuliir, a, long time sineo; for which ace the Jftuyi-mr, 

As ft description of all die contrivances nf this kind, hnwevrf, would nccutiT 
inariy pflgtts, we shoU limit mt account la one nf a very simple and tinoJFpgnifrt 
kmd,, the mreiitiuti of u eurnwpondiint of ihe of ±Srtx. ■■ p |’lij? p^ji \s 

mude of two quill- : the top une r which 3 Ahull call >To r ], and the other, 2 r 
Lft the end of No. I ba made air-tight, by dropping inside, tu ihe bottom, a 
nuifiU piece of cobbler ■ wa 34 sod then winning |t 4 litlLc ; fill this tmarlv with 
™*“W al..:mt aqunru-v of an Inch ft™ ihe brim,—then lake n small piece 
nF cam one anEl ccf¥er the top of it, ao that rbo ink may not dr^b out; job? both 
ijuiElit together* by putting No r I LnS-i No. a, wd rln? pen u ready for UDVa 
tl lien you want Id write, take the p^n m your right band, give a gentle shock 
ll2 ^ liJmd + or on a UiUh, und the ink will run down Into thy pen Imme- 
“!j“3 r i_lthifi mmt he repeated every time Ink \* wauled, A pen olthiR kind 
mU be fncmd very i»cfnl lo neportots ndtl to person* CraveUing. 11 4E mu dmiild 
phi pul mto ft IjNEc esse lo c.irr^v it about." 

Ptft* (drains !>.-—B>- thii t™ is coiftmonlv miderttood the m-cahnnicnl 
amwing-pctia, conibting of a pair uf delicatisWonjjed »t L ^| h Indira, thi- cndii of 
which are drawn t^elber and Bruited by m*AT\i of a fine m'Screw ; ih^ 
pens ery rrmunmd Willi handle nf various ruutoiiali* hut tbow of iTory m ybony 
are drtcTvedJy preh-ped. These ii^trunimbi are mamifftcturcd bv Sir. Elliott. 

, . H a-] born, iu the high r«i pertheden. Ilic eitremideii erf the sited blades 
Which form the pen hhould be very iiftrrnW ft m3 thmdd pt-rFeclir mvt% 

wit I inut the nmnilest prfijc-cdon of .ne piece ever the mhtr, Tin- outshk H ,.f iIll- 
ehsptjcal fnd shocild be mblied on a huuo ujidi it is tu i liin the edge or a 
kuLU -1 jn this niatp the |wLhts would cut the paper; hut tht; ihurpnersa must be 
t^tciL otl by gently drawing them over thfc stony upon their ed^ and finilhme 
tJiem npcm a. in ft poliihillg-st W . A smoothness -5 ihu^ given to their 
whldi Tuaki^ them glide aver die paper, dthnugh they wifi *rUl he 1 eft *q fliin 
Jim Eheir rdgea can B^nficly bo i^eemetl Ily tE ll-. nianageTOi-ntf !in«;i may he 
drawn while tbo points ol the pen orp *t U distance from each at h?r T not per¬ 
ceptibly axeoedang th* breadth of the lines piodficed, which is of canaeouiiicc 
flniT a ° VtScM a Hu5d M Jndi “ ^ blJl tD oWainlng 

A dr*«ibg-pen ™k t lv f rM' nt^ the Swirty of Arf, by Mr. Bnn 
Purikm, I^hieh he hiid brought from hranee. It iy cdculmed to mftke line- of 
anly cme u^rarTLi thickbev- th- cavity which canto!r,E the ink bc-lnjz 
■IfIWUldp kft|ki lift*? fr.H]j dust, and prevents It from drying, and do-mnn 
thr f n Ws “^"P^ l, t iO^nickly as those nf the ordimuy consfruciiciu. jfyr. I (in 
fibnws I he pcn P with lLo hondJo braked aiT; c and h arc ihe 

rrhrMMrf^J OLntad ^ Cr hy the sliding ring tbo dotto# lines 

rrprEiant the Upper porUnsi a ai ti t? rnctl Lo receive Jlc ink, wslhjie ring d 
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ilidden b,ick beyond dinjdfat. '2 din si ^ iho tinder hk -f live limb *n in a 
separate Blulc ; "at c m the bole to recede the csntre-pin i £ is the cavity for 


* 4 '- t- 





Ihu Ltkk; <? j?, notches for receiving two project]up piece*, as drown it / 

Ip 

An extremely aim pie find mgcnlatu mode of mating h drawing- 
]Mm iif the Uf-L-n^nxLijju d kins! j that h, to mate A Lhn of only oils 
thickness,) was invented by Mr, Robert ChriiLie; and having 
mark several ficcnrding Ho his install] hen*, w bcch answer very we-U 
for tracings aa it mavei v.irjj equal futility in any direction, we 
insert a notice • f it in this place. The annexed cut re prevent?* 
sMie of thne pens, in t hraiLy-tumkl bundle; but we madi* them 
«it l hr solid rad uf black-lead pencils* for the ennfcnkmce of readily 
swdttpf either load ur rnt. The process, as dinei Unit hy Mr, Chris tic, 
la ii’i MEoWl:—-1 ijEpev nf beating* wax, about ihv nira of □ mar¬ 
rowfat pea, is to he slue k upon the end uf the pencil, by inciting it* 
forming thereby n bulb, into which m-f t»bc ln« ned three dam mg- 
ijf!ed]e3j by wanning their eyci In the (lamp of n on H ilk, ami then 
burying Utetrt in liie wax, at shjjibI i|ii twice* apart* armand tin? 

■eiroum fore nee uf tbo pettcll, with itii'ir point* tfKEendkig about 
ihrec-rjElnrtcTa of an mob beyond th# *nd of it; IillI brought 
together id aa to meet ar- arc unit ely os possible at a commura 
fiieuv, forming the outline! uf a Lririllgulat pyramid; lu rtECUre ibem, 
another pifcce of Wrt¥, about the size of a grain of wheat, is to he 
placed midway between tI j•. bulb end the points* ueiJ secured them 
hy molting it’ The very &£Uln paints of the needles are tn be taken 
oft by light rolling touche* upon an pSE^Cono, and the raggedntss! 
by a bilk duo rmery-jpaper, to as En produce an tibltoH\ conical end; 
tin’ pen* when thus completed, haH of acmrse a very line triangular 
bale between the niTclEe-|WjSlitl, through wliich the ink uniformly 
flouti, Wg hevo scan some- of these pens mack by Tnskrting the 
needles into dnlicd hair*, made III melnk at site cud of neat 
hftnrllca, in which the needles wore so nearly brcnrhl together 
where they ar* v inserted, eu not In need -ill# smaller Imlb neareftt 
tr> the pointy 'the ink flow* freely in them, and there h the 
Faun- facility in odng them aa a fincdy-poiiLLied ll II || ldnc^h-.id 
pcncLL They answer well for tracing m befutu ubtervGd; Emt we 
do NoE think thcin cqna] to the coiniiinn force pa-formed dm wkig- 
lH=n fur ruling clear floe*. 

Rtt!ur$-prtT$ f lor enrumtm use. are made by duublin^ njii^c of 
iLn-jiluic togeEher, ami rounding tl|p #-ntU, tbf middle being bellied 
Ov ibcim^titkd af inkr Pent of this dricrijjlion were cun^taistly 
iL'h'kl |yr ruling ac^ULEit'bcKiki! Acr. previous Eo tlie IntroduetJon 
nd" Ihfl rulittg- machine, which entirely aiEp&rEvdfd In'md- ruling, 
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ftnllug'ptni fav tht machine r±rc i'jj.lJ l l of dain shed-brass ot iitltn, in long 
strips,, the pens being cut on the edge, and folded lugclher at varloUi dlrtatkOCh,, 
according to the pattern to be executed, l 

Mu&if-ptnt arc Enude for ruling the fife gloves of musical once ; they consist 
of i\ pajalLlogrtm of bra^p term muting in five dil point*, ^ornnmnicnjjn^ with 
a small rewrvoir nbara, Eei which the mk is pluail They are fitted with a 
handle, \ft the hoKaw of which a email piece of brass ii cani*jd for cleaning 
cut the ink passages of tho pen. Th* Accompanying engraving shewn ihe tanr 
tErufdoEk of tills very u-eful and ingenious apparatus. 



for writing t niL-dr a consist of j mlal I Li r tas eylmder, in which a 
pin of the same material w^rki Vididlyi being kept doWti r iiUd [irojecLUig 
nlhMit the ti^nth of an inch* by a spiral spring in tlih upper port cl the pen. 
An elliptical Cpeuingp dittm blfvay up the peu. receive* tile ink. When 
pLced upon the paper, ibe bra.^ pin rn:Edea„ acid causes the Ink In make a 
round biio'k spot on the papci f forming a ncte P —tlkfl tsiil being supplied of ter - 
wahlh with a common pen, 

PENCIL All instrument lucd by painler* for laying ou their eoToUtt; 
they are uf various kinds. The larger flo Ha jfe made of boars' hifttk*, the 
thick Ends of which arc bound to a £tick B Urge ur small, according to the uses 
they are designed f>r \ these, when large, are termed tott1*Fk^. The Auer sums 
of pencil* BTt mod* >_f camels’ hair. also badger*' and squirrels* lour, EUld of the 
down of swans; those arc tied hi the end* by apiece of thread In keep the 
hair from spreading, and the ocher ends are endowed in the barrels of quills of 
tilHoui fige-a, sulterf to the pencil, elmiic of which arc of tfBflll birds, as tho$£ 
used far drawing lines, arid in cuininlUre painting. I’W usual test cf n good 
pencil is Ic draw it between like lip*, when it sfinuld come out with a sharp, 
caqhwtp and, n.-> it weiT, flaliH jhThLuI. 

['enl il is also an instrument Ltsed for dran filg and Writing. made of long 
■bp of black-lead, chalk, or my cm, placed in a groove mode in the centre of 
a fiiLek cf wood, usually cedar, cu mjtcduIiL «f the facility of culling iL The 
TEiT corn men black-lead pencil* that are hawked abcui arc a nmpgiitipn cf 
purfdrred hl&ck-U&dand melted sulphur- Their tlteLtlllg, or softatiisigr or yielding 
a bluish dame, on Hpplicwticti to ilk flume of a candle, betrays their compo¬ 
sition. Tike g vkUtue black "lead pencils are made cf the tike Cumberland pEum- 
hagu, suwed ikktn slips, iirted inlu tlit groove^ and hartng nnnihof piece ^hird 
over them. The- pure plumbago l.-, it is said , tuu m \l bj enable an artist to 
make a fine Line \ to produce this effort, a Wd rminims matter if intjnmlely 
ccmbined with tbit lead in \]w foltu^iug way, which U to bo the UkVcntion 
of Mr. Cornelius Vorby- Tine CumberLud lead, ill jHmder, and t-bell-Jac arc 
first melted together by a gendo bi.-uh This compound is then rcduced tc powder 
again and rr-raclted j then j n ■ ivij frod again nud n’-miilti'd, until both sulstmcpa 
are perfectly m^tpwratcil, mid it has anumrd a pcifL-clEy uniform ccnEhtcnce. 
The matt ii then wwed into Mitt*, ruid f^lucd into iht cedar mtnmlmgB in ihe 
uiiual mfltmer cf making other hhvk-lcad pencils. Tu render them of varicua 
degrees cf Mawii this material:- ore differently pw^rtioned | the hfinlv-sl 
having the mast e hctblflL' h the softer but very little, jonil the Eafiost none ; ajjd 
tin- ir black cess is increased in prrmorliun La ft Leu s> sTm ■—&, 

Mordnn s 11 ever^ointed penciL ' were the subject of a pateast grflslteil to 
Hawkins £c Murdan P in The piucd-cas^. has a shlWp m^ttutled by a 

Kre ' v f Qr the purpo^a of prcjintitig foLwHrd u little cylinder of kduck-li-|d h as it 
wcer^ away, which is d<ait by FniMiug the nnazfe in one haiwl s aud turn Lug ruumi 
|1 lc prturd-caie with the other, the tint km-sa of I lie teed tMitEtg so Eimlt fll not 








PEPPER, 


to need culling for the ordinary pumaae* of n pockct-pencR. Fty [ U 
it 3m. r.i on of the jjKEQCil-ca^il j A tho black-load or cmyon h cnoopipai&ed by the 
no sale, which, with foe whole of the cose, ia made uf tlJftftl, pBMjUly silvf-r- B 
La the driver,, bring a helium cylinder wsfo a seraw-tkrend round a parE of it; 




al foe end of ihitt lore* the Mack-bittS tH inremiJ nod held fist] C 13 foe oEun- 
galcd part dF foe driver, which pc *he through foe guide D ; ft! K, within the¬ 
ir iter eaw r is mother t\ Limb-Leal pieee, connected to foe nozzle at cun? end, ,i 2 :d 
haring at th-, : other a hollo W scre-w that works round on the forefcd of tliu 
driver H p and H jta it nirtiB, causca the projector to advance Qt ned^ a* may he 
required, TLeKpenci'Caies have had Ml immense S^e/and Eluve been unproved 
upon in a variety of ways during the Ea=t ten tcmi, 

PENDULUM. A vibrating Sever or suspended weight See Horolht. 

PENSTtX’N. A sii.Licc or tLondgftte T serving to retain or IeE go al piaaitirt 
fon water oi' a miD-poad. 

PEPPER. A wri!-known spice, of which there are three kktdd,—the Atacti 
the w£'AmF6, and the long peppyr; to foe*£ m.iy now add a fourth, hit ached 
pepper, a patent procetfl which the tdiLok pepper uiideiguL'a in this country to 
render it white. 

Block peppy r U cultivated with alien so ret = 3 al Malacca, J,v. ■.„ uud enpeeially 
at Sumatra, that from these l-lunds pepper I* exported to every part of foa 
world where 0 regular corn mores bo=> been oalaldilbed^ fli# £ tollm i.l vhoien fur 
a pepper garden i-» marked out mto regular squarea of rix feet, Oie intended 
dhrjnCfc of the plants, of which there arc usindiy ft foaus.md in each garden. 
The pepper to« art supportad by oh in bar* ana, which are cutthnra of n ties of 
that name planted on jpuryurat Two p#pjpe¥ Vines arts LiRuaJly plan led to one 
ohmkareen. round which the vines twist for support. After buing Buffered tu 
grow for three ycOn* they ttte Cut li about three foot from the ground, and* 
bring kstweticd from the prop, ore bi'nt inM the earth in rLlcb a manner that die 
upper end is returned to the root. The fruit* which it produced in kmg spikes. is 
four or five mouth e in coming- to maturity l foe berrii'3 :ite at dfRi gt»?en r turn 
to a bright red when ripe and in perfection, and soon full nff if not gathered in 
proper time. By diying they become black, and mult or lea* flliriveUcdi according 
to their degree of maturity. 

The common white pepper is the fruit of foe same plant, tlilfonmtly prepared. 

It is steeped in water, and then exposed to the heat vf foe sun for ictctal days, 
till the rimf or outer bark loosens j it eh tlji'j] taken mjL and yihm k b half 
dry ruhhi'd till tbe rind foils njff- and foe while fruil rctnainLn(j lb drkd in foe 
nun, A great deal of for heat of the popper E* taktii oiS" by lIllb prucesa, ho foal 
the white kind U more fit fur m.my purpo^c^ than the LdacL 

Tilt long pepper is a dried fruit, nF an inch or an inch and a half in lenglhj and 
about ihti ih Lt:lii H,:.f a Uri^: it is of a brownish ffroycuiour, rylin- 

dtie^id in figure, and said tn ho produced oil a Lilulhl of foe Earn® gViioa. It 11 a # 
native of foe East Indies, especially Jiiv;i. r MlUifowr, and fongoL ThN fruit is 
hottest Jo lIn* Uiste in ita immature atair + arid i& therefoTC garnered while green, 
dod 1 hied hy ihr heal of the sun, wlnm il •.hnna*'* tu ft blackish or dark gtvy 
colour. Dr- f 'uHetl abftim r e4, Llial 3nng pep[wr luu prec^ely t!t? eouic quidcU’ti 
wilh those of black, hut in ft w- iker degree. 

The method of [iri;paring the blcaelit d pepper up^eara to he. eugrosaed by 
bD, Tultotr, r>f I .■•iiihvn, who has laken out two palonU* one in ihc other 

in IfrdO, By tilv 1 specification of Elu- hr>l we 1 cue informed that the ctmunnu 
black peppe t U atee^ied in wider f(i r ft day or two, then Idid iu hoapi, and eueA- 
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idpnidEy turned: h?rmen tailor* ensues, and En 11 space qf time, vaj^'inj* from a 
week tii * mouth, tlMe- outer CrF black ekit'fc bur ?■= and fnlli al^ The pepper Id 
thro blenched by Diymnriftk. b «-J' lime. mlpbur, or other Well-krniwu means. 
Uni lloTU.% h id wadicd, and lastly dried la the illt p or in an oven. litack pepper 
thu^ metamorphosed, ifi eAlctly resemtilvs-, in is siud^ the genuine white pepper 
M to detelVc enaklAd dealer*, Ei] die second palirEll, Mr. Fulton's flnim 
Bocma !□ be in the iniren&c ratio of hi a mtcHliou f for ho bus indented, Ur a*ye, 
ihfrOppllciJitliiEt of a common Mtl ffi bar Ley-mill to the dlcfl i i Eing^ u (■ popper from 
die busks, am] he claims the aduxln right la use dl «ortl of machinery in 
preparing pepper. 

The puLilic should he npr.gi their eunrd against the quttlllilics of spurious 
tH-pper, both w3ic>le JUid pound: thi- latter £>„ of «nine fc easily ctiunkriciteil j 
hul the manufacture ®f the former I* somewhat ingenious. Him pepper dust fr-Uln 
dLB sweeping* iif WnrohouEce is mixed with oil-cake, arid rcU*rd up into litde 
halls resembling pepper* 

FERCTJSSlONp Centre o/ L-- rny body or system of bodies itvclrlnj? aboilt 
4 ptm4 or axis, ia that ptnl which, striking an immovable- objerL, the whole 
nu“i chilli not incline m cither aide, hut rest in rquilibrio without aetino- L iu th« 
eetiETe of mipcilflam If * person attempt to strike imv object with a stmighl 
»ikk, and da not strike It in ibe centre of peregrin a, a conriWalih Tarring wiU 
occurs which will imi bo felt if the Wow Ik- piven m that point- In a straight 
alieb uf CUual thickness, the Centre of percussion is Lw^thmk of the length of 
Ibr stick from the wrii of motion, (itnerally, Ihr distanu t of IElp centra of 
perexminn ffam iho Berates ofmotion e- e^tanl to the sum of ibe prulucUof each 
paitEcEe of the body, by the insure of iti distance, divided by the product of 
the ^li-olc moil hy the distance tif iti flMttra of gravify Crmil the axU nf 
motion. 


PERCUSSION PO^V DETL Take tiro parifl of the chEoraie of potash, and 
one uf m11tltnony; they nm*t be squmtdy Irrigated to an ijTii^nJgj^blie powder, 
in a marble \nmMI + euid mixed together with n\\ ivory Unite ; m grumhim it, ii 
must he mjide into a thirlt pajile,. willi rjurils of vrine, hi which muvt bodksalrcd 
a Util* com ma&iie to mohs it adhesive ; ontf r t^y foreing tt through h hmiriievr 
U wifi bo fLijmnJ ihlu gtqinn. Four parts of pciTaa!L r and one of imtimoFlV wdj 
dfiinnatcj hut ihii milLure wa* found r after n great nombat of IriEda'by mi 
eminent cbemish nnt to be iffiffm tiy Eo he dopended upon. ih?e 

JjttOSATISn PoWDEKa. 


PERPETUAL MOTION iu dial which pasaesaea within iuelf tin- printfph 
of tuotinn j aikji, ccmacqoenfly., nnee every bendy in nuiiire f wh*Ji in motinn^ 
woutti culituLiie in thrtl utat^, l L Vi-rv inotic*!! once begun would be ptr|icEuaJ hut 
far the irr^foUan uf smno cxtemal oiPni| such u* those ef friction, re^utance, 
ltc_; and Since it is idso n known principle III mechniijc^ that no nba^EsiiJ 
power cun he gained by ftnv L‘u)iil-uiiLtLuii of mnehinerv* eXCtpl there ln , lng , r at 
™ aamo tirnr, an Ctjuo] gmn in em npfHmile dirretfun; hut that, on the coulrars-j 
iLiere bo tome lost from the above cautrt, it follow* that a p^-V- 

petUal morion ciu] nev^^ Sink - 1 pSntr fram any purely mecharlicsil cainhinaLion ■ 
yet iIlss St a probLt-iu wbicli has engaged itie btlrlitlun of many Ltjgaoioiti mfn| 
from the nflflifHt period to tliv present time, thouoh Et has nut i»e]dum betrn 
nttem jiteil hymen of science sSnv-e tLie Into iavra of mcclmiiJca Imvc brcnio Well 
cstaiil i.iEt^dr 

PERSIAN ^ HEEL !ii.c Htuhaulic Maciu^ex 

L'EHiiFfX IJ V iv. fk art uf d* I man Ling ohjocta on any givem siirfure as 
I bey would appear to the eye ii tlmt anriaca were Itansparenl; and the ^ihjecL-* 
ibBlMvoi wore jean through it from a Ibad atuqtioia Tlm^ if on lewlipg 
lluyugh a window at any uhjrvt were to trace ovtr nil tin, lines of die 
uljjert on llic gbaw r carafnlSy keeping lIlp eye in precisely the same pciltmn ntl 
the 1mm, we Ipliould make a pof«|>L-elite drawing of ihv object and the gbais 
WCuid be termed die plane i,f dtliucation, Evcrj true penMcctiva ptclm-c Ls 
Vf r £ - t *-rc l au excu't ropy of Lbo order in which the my a, pr.^-ii ilin^ from die 
object rtprwtnlxd, would intercept iti Lhcir fioNa-mo to the eye a tMwKrtnt 
plunc ai nght angks to the direction in which Lkc eye viewed iKl.i! otijvct ; 
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nbfeli plane is iLli plana of d*hnc*tiofi of ihu picture, which h InTO « 
accoBdiiE Eu Eli distance from the eye- It doefl not form 0 pnrt of the plan of 
thla ivurE to Five A treatise on tlie art of drawing in perspective; filld 
forgoing oU-rvalLuii! hsTP bctti cbfeftj made oa introductory to the next 

^PERSPECTIVE INSTRUMENTS* A mechanical cuntrivunw designed 
ta fnei Ut;Lt i" Ihe making of drawings in peripetia nbeciilly by such pofjon* 
lvIsu a™ una^EipiuEcd with the tides by which li 1* performed. Some of these 
instfumpnti are on optical principle^ sildl as the eaJSefa obscura, and the 
camera luenLi, already noticed under their pm pe r heads. In Spin* nf the 
hum- much hin Iws'ii hi % suitl, Mid althi ugh it mud U admitted iu be □ verv 
purtulilc find heauliful indramunt, the acr^isitiun of lh D art df tuiiig rt u 
eilrcmelr diflhtlll lo m] 1, and to aomo |*r*nniL ImpOSSihli- Ita chief u 30 will tie 
111,a l of n'tfnrdiiig the UMMia of can hM^frtfng the real ptripwfife appe.u-uiLEC 
of ■ binds, uhd iHtbipi to ohtnin the p'l-dtion uf a few (Hstnt^, mil f«»r '•ity 
tnimiL delineation it tl nf little VJiIuev Our of the simple mrcliMlfad catotri- 
vitI nc -5 for taking successively m the pcriporliva plane various pom l* of an 

object rir lan(hcape, and marling item down on fftjwr with ooninicy, was l,:,n g 
since dumbed by Ferguwm, to whom the knowledge uf It was communicated 
bv Dr. Oavas. It cunEjated of an oblong rectangular board, acras the in Mdse 
of f^ldeb wa* attached by hinged n mnmbk frame. the sides of whidll were 
farmed two cqmd circular ares tbit met toother at the top » I be inttd- 
IMJT Of * go tide arch. To the centre of Ciu-ii of these are* W&a attached a M 
the other ends nf which wvrt fastened Iu tthdluF picue! Lta versing ibeir renpec- 
live ares; these coris therefore atit&d each other, and by moving me *Me* In 
anv pari of the nppudte ares, the corda be made E ■ iu tercet iadi nla.'r 

nt htiv point lu the pliulc, Of sp.icc holw^n tbu arcs Tbs m-pwte, or huJe 
thraih irhicis the ubj-^t to be drawn h rioWwJ,- if tlvrd tu i »lme m the L-rtrins 
of uno end of the hoard, and tbe dklalir..- between the t;ye and the ptene t.i 
daLinoaticm may be tliftft varied tu- Increase nr dimud&b ibc -i?,e of tho pictiiris 
O,, 1 j 1 Lt half af Lhe baaJfd In-tween the frame, (when the =^me 3s tunfid upn-'ht 
an its MagEs,) and ibe nbj-ect viewed, thtj ]iaptT to bo drawn upon if pinm-d 
down, It will DOW, wo think, be plain, llurt to mark down the eanct 
t}{ any point ill n picture, it J'S only necessary lt> mais ib^ nil ^ mat tlio 
cords »li lIL mterawt at that paint| having Lbos found it, the arched frainr h 
tlicu turned down upon its birtpes tlftt upf^n lliff buanl or paper thereon, a mark, 
tfl then Hiada cm the latter at the pniot &r intciaimLlon H^r the cordi SoppoM 
the mark thus utdifiAtea tbc extremity uf tkc p«fvp«t of a buihUng, tbn 
slides bein^ then moved *0 ^ to mtomettha cord* at the otk-r extremity, tnot 
iHjint ii nlsn founds atid the frame itginn inmtHldowu to mark It: then by con- 
neednp tlienG two mints on the paper by A lin? 7 the ptedw inchnation uni f*T- 
spestivo rnaasttremeut is infallibly carrecl, and by pruceedinn to wart iq \hm 
manner, oil the OElUines of an entire picture may ba aemraEvU' Icgd down. _ 

Mr, HV inimsuiEnls have beau vont rived for finding the vr.n -ua perspective 
points, "but tl ID proecto, it must be illmM, U cslremeSjf iJnw; even niwt 
flilii j figure wulild require to liavs ntuiy pnbitH found m it before its qulluic 
can’be produced ; nod if k umiixted of cun.-ed or irregular lines, many mure 
pniut» mo.?.t he IakuEh in t-ach curve to get u correct dehnealiofl, 

Mr. F. RonaldH, of Croydon, iii^ however, eautrived and patented n-lx appa¬ 
ratus, bv which At* firci tkemuhm, of irArtfoirr/orm CT dc™^rjnCHi fAry^TP 
tv. /rnm /fa oty>- f with tin- lEiinfl faciEily an trauLEig them. * 

The opuration simply c&n’nii-tr; U L causing a small bead to traverse in the plane 
of dflintaliiin, bu! siiu Wad cannot mnke any monctnenfe whutEVEr without u 
pencil mi chfliLLCal Ly attached to it, which traces duwn on paper, P !,CI5C 7 
corrEsponding with Ehe figure: an other Word*, whife the bead traverse! over 
the line* of the ohjecL, the peinal moving with it af nsccssity malu? m 

accurate penpaclivs drawing, ffy a *. in die following p^e, gives a pcrajKiCtlV* 
view of one of the forms of llic completa instrument m the maniHT it \& 11-cA 
except that the fogs on which it stand* are ait off tu aavo space. But iu 
order that the reader may eagdy cotnprebend it! aettun, we subjoin the annexed 
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diapnun, iUtutratiif# of ihc principle. The ilHl iiimrilt consist* of n itraiolil 
hD f fe ’ ™ W S I™™ tally on two rollers attndicd to lit,- taHo; ft arc two 
oth« bdn Sw atnght to lEt, bar £ f , and to cadi other, tho former 
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the bar T, (through which nlr:.rLE tin* i; i miur S3.-2 lit a eye in sketching.) 

nnij the posit inn of the bend cm the thread, so x* to gel the chawing 1 within tho 
hnuis nf the drawing paper- The handle which is attached to the ibder with 
ihv pencil by no universal Jaiaa-E- muit now he moved about, musing the beat! to 
IrnveFee over every tine of the objft't, which, bc-irir marked down by tin- jw-ricU, 
w« havt ;i fer-timOe of ill? tnutiuns of the head on the plane of delineation- 
We have in this moat ingeiMOUB instrument a sinipte end elegant l4pta{jun of 
the foundation lawa t-f the science of ; II m iiv be called a teacher 

of perspective -.is veil as ji pf^peetogropEi. These instruments ax# C4nitTUChsl 
of various sire*, and narked in cbses. including a hook of jtiAittirrionp. at very 
moderate Bhatges, They are mcmuFaeuji-ed by McSans, HiiSsmpfpl^ af C liar ing¬ 
enue iu the best style of workmfcflrfhEp. 

FETRIFAtTiG^S, bLotsy matter* depositE-d luther in tine way of iuoruala- 
linn P or within the cavities of D^atiwd sutetnnoeST are callfd petrifltlioiiF. 
Calcareous earth being universally dlirUarch Mnd capable of auJutioU In water, 
either llooir, ur by the medium of carbonic acid or sulphuric add, which are 
likewiw very abundant* k dt poshed whenever the water or the acid becomes 
datifiihccL IncniFtaliauj of limestone or of wleuili, in the form of waJacUteS, 
or drapstoDC*, jure funned in this way, from the roofs of cavertLC, and in varjoLU 
other situation*, Some remarkable duervaikmi relating to petrLfactions are 
thua given hr KtrvsD i — 

1. That thotc of shells m‘c found oik or near ihe surface of tile earth, those 
•of fi&h deeper, and those of W‘ood deepest- Sflldll hi Speck are found in im¬ 
mense Quantities at eoniiderahlc depths. 

2. Time ibo^oimnic suli-tautt* that resist putrefaction most arc frrQiiGiitly 
funtid: petrifled, such as sfieib find the harder tpeaei of woods : on the nu<i- 
I rmyi thoie that ate rtpEcst Iu putrefy are rarely found pc entil'd, as fish, and the 
softer parts of animaEs, ic. 

3. That they arc til cm cotttlnohly found in strata of mark chalk, ]IuscHtom% 
or clay, =■!. Idum in fan IstonOj, still: more rarely in gypiruili, htU flever in peb, 
granite, Intsaltcs, nr shaii ; hut they ■Ullirlimci occur ameng pyrites, and ore* 
of irtm + copper, juid silver, and almost a] ways consist of that ■Qu-cics of earth, 
atone, or ether mineral Lhat surround* them, m.< me times &F ailax, agate. Or eor- 
nallon. 

4„ Tliilil they arc foun d in climates a beta Lheir ord inal! could net ha ve 
existed. 

5. That thoic fwmd iu tint* or day ore comprtfiMd nud iiattened. 

PETROLEUM. A fluid bitumen, of KMmcwhat greater mosiatenc* than 
naphtha, of a block, brown, ur semetimCB dir^gy green colour. By exposure to 
ilia air, it aafiltmcn the cnn = interne of tar, and k then cidlcd muterai tar . This 
fmbfttimee ^Sllde> -L.. ruiULrCHlily from the caith, nr from deft* of racks, ilid is 
found nearly in dJ couptrieB. Near RangmaO, in P*gu, there are sevetaJ 
hundred wulls of petfgJcuni, which arc carefully pr* . d, and yield Aiinudly 
40iJ,iWCl hogrbeath At Colcbrook-iUlii, In Shrop«MrC| there ij a Conaidera!.' 
Hiring of petroleum, from which large iruu ■pipes urtuimployed to convey it into 
pM i"illk to receive it. F^m thcri.r pits lL k cnnv@jtd llitu Culdrons, in which 
it jj boded until it attains the consistence of pitch- Since thu first dis«nvi-n «-f 
this Eubstance, three diiEerctit spn'ngi of it have broken nuti ojn- of these as 
nrar the celebrated iron bridge and"the fluid which issues from it in almott 
pellucid, hut, at the samt' time, thick et than treaide. Pelmlr urn easily takci 
fijy,, and in fniming yield# o a >iiarp h and Homewhal napteiMlll ojnur; a ■ 

LhLck annl rEiazigTecitbk ^niLike- lit cold weather It congeals in the open air. 

It is used Enstegd of od for (nmpii In some places; aJjtg, when comhined wit]? 
™™ tnaUcre* in painting timber, aud In wuppused in check and prevent the 
future ravages of the wothi upon the botlums of ►hips l l li.hI* d with it. 

PEWTER, which i§ crrmTunnly called in Francr, #nd geniTnlly criji- 

foLindcd there wil)i true tin. is a cmnpound meta], the buik of which ia tin. 

The b«t *ort cannttl of tin, nJloyed with abt.nl a twentieth or Ices nf copper, or 
othti- metallic bodies, as the egp*Hftnc* nf llir workmen has -F’.riwn (□ be tiic me it 
conducive |o the impruvEment nf it* hardueii ind chIouf, mdi u lead, zim% 
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bismuth, and antimony. Thera are three wn* of JivLLlgBJJ^l-fe^d by the 

nnniPi, Jf plate, trill k. and ky^pewler. The first was formerly much used far 
plates aud diihea; nf lk Record are made the pint*, quiet*, And other mtiarurr* 
of taer; and nf the ley-pcwter, wine mewurei, and lo^f retie U, The btst 
aorta nf pewlef consist of 17 pfffts of in lira on j* to 100 parts of tin; but ilia 
French fldd a little copper to thci ktfid «f pewter. A very fine silver-looking 
metal h compel s>.d of 100 pound* of tin* U of anfimnuy, one of bk ipntb , sod 
four uf copper. On the contrary, the ley-i>ewler p by coin paring in- specific 
gravity with those of the ™im ura of ttn and lead, must ttfitlln more than a 
fifth part of ten weight of lift!* 

PHANTASMAGORIA. The exhibilian called by thll narriL- ia performed by 
means of a magic lantern, dulWErnctied on n Urge icit- In the common magic 
liuHCrta the figures era painted on the jgM»> and all the met of the glnii if left 
transparent: but in the phnntEamsgoria the whole of thv glass il made rjpaqup, 
except ihe ipK taken up by the figure painted with the triiiiipaien t eulnnni ■ 
hence this difilreiice h the effect li produced, that no light falii upon the m 
but wbut p*4*cp through the i.^urea thcmAoivr*, vonxcijtusritly there U no circle of 
bgbtp nor any thing but the figures m the screen. Let the door of a darkened 
rmm in which the exhibition ia iu be klU be set wide op dsn, and iitl place sup¬ 
plied with a fcirrech nf tlliti ailk, or hue linen, or of pnpex Tendered transparent. 
From the outside of the mom let tlit picture*, pointed as above described. be 
thrown upon the urrctn, of o very minute axo. They will immediately be ri-cn 
with in the room, aud, though remarkably briUuuYt, they will be anppmad to be 
distant by the fcpectatorfe, because they see nothing but the tight which cornea 
from them* If the Lantern be drawn buck to a greater distance from the fcreen, 
the images become gradually euliirgci], and appear b> approach the apecUEors, 
and seem pendant in the air, 

PH A BMACV. Tb L" art of preparing, compounding and preserving medi- 
ernes. The established itnd Biithortwid mode* of ■Wllllrfllf thi* important art, 
sara to be found ill those boaka called pharinac^pre ias. 

PH All OS, A name Bumcliflief given to a lighthouse,, from lb l- cite unuliinte 
of the first being built at I’hurua. near ALesandria- See Liouilr Itou b 

PHONICS, of Ata^TlcL A lienee which treed! of the nature and 
mode of propagation of sound. Whomever cny clastic body u made to vibrate, 
it produce! corresponding vibration* in the air surrounding it i th*A acting OH 
ihe car, cause its internal parts tn vibrato uml excite in Hi- the senudvn nf 
tunnd. From the m-reaiity nf nil to the conveyance of pound in ordinary 
experiments, the phenomena of sound have usually been eojisidvrad *4 forming 
part of the science of Pneumatics; but the entire difference of its remits, and 
its connexion with elastic hodirn gencrnlLy p luiEkcientlv justify it* ebtim to a 
H-parilc riennmtmgtinm. That sound cannot be conveyed Irum one port of space 
lo another without some mate rial connexion, i a well *aeeriainvd< and may, to a 
certain extent, be proved, by suspendinp a Ml within a glasa nedwt uf the 
air pump* and e x h an a ting 1 the nir; Il wdl then be found that IX the air is witls- 
drawn, the sound of tbc btdl becomes more and more feeble, so l!mt p at last, it 
ix scarcely audibly. ^1 hat nir is nnt the uuly conduclur of sound may be show a 
by vatioLLt experiments. If a heavy maa? of iron, m u kitchen poktr, lie etu- 
pended by a piece nf twine, the two ends of which arc praised iguiat th* fan, 
and the poker be then struck i^unst any meMlic suhst£mce n m * fender, a 
sound wifi Lie heard of m great intEmily as to resemble the tallmg of a bclL 
If two *ti>Tl£a ljo rtrui'k ogBizLst i sjb uikeV under water, the sound may he 
heard at a great distance by plunging [he head beneath ike surface of the 
witter : Dr. Franklin aMirm* that Ik h^= heard it in thi* way at the distance ot 
half n m3*. Sounds ore alao Iran Emitted to ^re&t dktiaicct tlitoush wlid 
bodies. If a slight scratch be made at one end of n long pieoc of timber, and 
ibs ear be Applied tu the oilier, a distinct sound will be Lward. In this manner 
miucri hear tli fiowntknsadcnfth pir fellow-ir nrkn if n p *nd ibnyudge of ti n irdirec- 
lion, [f a per = on be pEaecd at nns end of a series of metallic tubes, thn blow! 
*jf a homnicr at one Extremity are heard distinctly at thu other. tweaEisundx 
being heard, one conducted, by the air. and the other bv the inilitL To show lluil 
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sound is really the HStct nf viIftrrt4 mjii* m the bCHinding CJUrt&i b a certain 

degree of rapidity, e Inn" string, or wire, mey be stretched by a mndl weight; 
llit vibrations al first will t^e distinctly iHH s n, and may be counted ; hut in this 
ca^L' they produce bo perceptible found. If ihe weigh L which calends l\x On. I 
be mcrarort4 T vibrations become mora rapid, and B- sound ia beard which 
becomes mufc iCUte aa die Hiring is mora stretched. 

liy o number of crpcrimontd it has beta found ihni sound travels through 
ihs air with a velocity of about 1140 feet in a secimd, of nearly 13 mile* in 3 
uiinuEe, The v iducitv with which sound tni 7 cb uiav be easily proved by a 
simple experiment bet a gim be fin'd at a given lcieIelel!., and let a person 
placed al A kjmwu distance, observe the time ebipacd before lie bean the report, 
and this will determine the time the e-vluuI has beru travel!irig over the given 
«|tnco- By knnvrhjv- ihe velocity with which sound travels, we may ascertain 
the distance »f a thunder-cloud, or of a ubEp Eli dktrr**- Suppose the light 
from a gun fired at a distance, or from a flash of lightning to hr obnerved at a 
given inslanh anil shut five seconds chipe between scctne the flash and hearing 
t he report 3 then since lha motion of Eight may be considered as InstanlancoEis, 
the lime of soring the flash may be token u the install t at w 11 ivh tl ie ^liml i^tl 
out; and as it travels 1142 fe* in a second, the space passed over in five 
seconds will ho 1112 + &=5710 feet, or 1 ^ and 13^ foot, which will be the 
distance of ihe object from winch the found proceeds. According to Dr. 
Thomas Young, the velocity of sound, an an average, is 113-0 feet. The MiUElil 
tit 4 glib, or nf a hammer, is equally swift iti ita motion ; the fuftest whisper 
flics as swiftly as the hmdi-±t thunder. The equal velocity nf the difcfeieut tunes 
was bruntifsiUy shown by Biot in experiments un the pipes of the aqueducts at 
Firis, a distance ai‘ ahuu 13000 feet} an air was played on a flute at one extrv- 
inity, and listened tw at the other end, and the time was perfectly pras+rved ; 
and hence the cquat velocity of the various notes was demonstrated. Diflrrurit 
HulrttBuccs transmit sound with dittl-TOn! vclmrities, tf the velocity in air be 
reprE vented by I ¥ the velocity in rain-water will he -IJ, in tea- water 4^ and in 
hrm* IO 4 . The Telocity of sound is rafforrm Thfr strength of voUilfls i* 

f eaEosi in cold and d«l*e nll\ and Leapt in that which k warm and rarefied. 

vety paint against which the pulses of Bound strike become* ft centra, from 
which a new series of pulses » urop abated in eVrry direction. Sounds may be 
reflected like light, and thill fnrrn what 11 termed an echo. For the moat 
powerful echo the sounding body ilmulij he in otic Focus of the ellipse, which i» 
a section of the echoing spheroid, and the bearer in th^ other. An echo mav, 
however* he heard in Other etEUfttmu?, though not so distinctly, Thus n person 
often bean the ^chn of his own voii*; .}*n for this purpose he should aland at 
Jo-Mt Uil or 64 feet from the rc Sooting obatacle, AI the common rate of speaking, 
wti pFoiiouncc ahuUl Hffll syllabh'S in a second; In order, Lberefipre, I hat the 
echo may return jnil m &oou as three lyfliihlea Art expresttd, tvriee the distance 
of the speaker from the reflecting surface must be equal tu 10(H> fevt; for os 
*ukind describes 1142 feet in a necoml, BunKTenlliB of that ?psco r that 1000 
feci nearly, wfll be described, while itr, half, or three wholv ivllnhles are pro- 
nmmeed ; that k, the speaker must stand ncarlv 500 feet from the ob&Laole. In 
genera!* the distance of the ipier fnitn the eUrfare for nny Dumber uf 

EyHalde*" mint be equal to rae sevenih part, nf the product of 1142 feet multi¬ 
plied by that number. W him iElh walls of a passage, or of an anfemiiihal 
nwmi, are amouth and perfectly pamJlifl, 4tiy nplflUlt, or a stamping with the 
furtt, ooiooiUldcoiES an impmnioU to the sir, wherh 4 ralieijtcd from one wall 
lo the other, and from the second to lbs oar, by whlrh revcrberaliL-n lllv prlmh 
live sotind k gTL-ady incjvriicd ill intensity, bound, like light, may be renccted 
fn>ui sevend places, nnd cofleetod in one [Kjjnt jm into a fuctu, xleuI lE will \k 
thero marc hudiblfr than at the place from whence it proceeded. On tbia prin¬ 
ciple the whispering gallery is constructed, thu 1 forui uf winch must !«t that of 
ft ooncMVE hrminphere- Somewhat iimiliir lh ibe cflrvt of faking and hairing 
trumpets, whirh* hy raTErheraling the unumdn uttered through ihpm, incraa^u 
tlicir BltCTHity, By mearu nf an nrrangcnitut at Uttar, a d^vplive Hconfltic 
eapjrimer.t was VJthlbiledj Mt sdrj. rf wTikLi may tw fmrnud hy tbi following 
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b ketch. It was pmended that the imisEfcLa girl w*s within the ball 4; nmd 
whenever a p ersun^ by applying Elm mouth to either of lhn trumpets e, put a 
question, an anaw-crf ujfls returned which seamed to proceed from she tail, in the 


centre uf which the invisible being wft* iujipoEcd to reside. A refcjnnce to the 
cut will explain the lliiuncr in which :m- illuitoa Waii ncrampliihed, Tbu 
Ufipcr put of til l- frames-work fo hfdlww ; mid hy means of Uni tube y jj,. passing 
through the leg <*f tEic appomius and Jlwr uf the ruum into wnoEher chamber" 
communicates with another individual fi f who ik to n-pfCvcnt the invisible p>irl. 

^ a penofl in desirous uf trying the experiment*, ho ^|?|i I ttca his month m 

Eiihifr of the trnvnprt-uiEmthi -/ c c r, and tiuis his quEstinrj ; the utuLtid so 
Uttered fji rdScctcd stt an to puss through the hole* ff, and through the pi |ht y y 
to A, w Lions it t-» beard by the pt»un who is tlj-L el iiiteutP"- A reply u liteo 
^■Lven through the tube w yp, which, cumin h out through the hulejf, In received 
m the trumpeE-ninutha, ami mil cc ted to the ear of the inquirer at e, The 
trumpets being ^tiptlidar] hy liftcrt striligs, no vkfblii cuiiHesiun appears 
between the place whence the smitid xaoiks to proceed, Abd the individual wh« 
ii the nsithur of it ; the UKluIan i± therefore coinplcLc. 

PHOSPHATES, S,dta farmed hy the phosphoric ndi with the itlkiEc-r, 
earths, and metallic oxides. Hie phonphsuca at present knoivn aniiitim to 
twelve, two of which are trfuJc ones. 

PHOSPHITES, Salts formed with llffi phiwphofDiii arid united iu tiie 
atLi tlii h idliulir.^, and metallic oxides. 

PHOSPHORIC AC LEX The huoo of iliii acid, iT f the acid itself, nlouruU 
m the mineral, vegetable, and nttrmnJ kingdoms. In the minora] kingdom it U 
fuutid in rotahfriAtina with kail If) llw gr^n lead u nt; with iron in she bc-L r - 
vtTi * ^ch Cold-short iru]3 ; and more especially w\ih calcareous earth in 

^ivral kijida of itone. Whole umunuunj in the pruvinne uf EatEumdom in 
Spain r arc ecmipo^d of thi* comhliudon of phosphoric acid and lime. In 'the 
animal tfBgdom it is limnd in almost every port of U»e bndiea of annual# which 
arc hot considerably vdollia i there in aoi^ [n ali prubahlHty, nnv riari of cbesn 
OL-ganifcd beings which w free from iL J i hika been nhEamcd from blond, flosdi, 
both of land and waterunimak ; from cheese; and It exjiHi iu Large ilUftfilltaci 
m bones, combined in calcareous north. Urms roulains ii nul ujjJv in a djictk- 

hlOlC-, blit ftt-y fumbinsil tvilh :i Him nnia. 

HOSPHOROI'S At ID is pro^krtred hy expoainw- placfsphoruj during' sumo 
weeks to the ordinary Ivniptniur* the atmosphere. Evm in winipr thta 
phusphoms undergo s hluw comhnsliun, ;iild ii gradually tbar.ged hafu a 
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liquid Mid. For tins purpose it ll usual to put small piectS of phosphorus tin 
tlia inclined tide oi a glass funnc!, tbruo^li which the that u Amd 

drops uiLd the bottle placed lu ncflK Fruin an ounce of phosphorus about 
ibren ounces of arid liquor may bo thus prepared, 

PHOSPHORUS. A subitarae& which nines by its own light* Thu di*- 
eovoTy of this ■Engular substance was accidfin Lolly made ilk 127/, hy an alchemist 
vt Hamburgh, named Brattilt, when he W« engaged in searching for tin? pbilu- 
sopher'i atone, Mr, Boyle h also considered; to have discovered lL ; he AMblu' 
nicHtcd thfi process to Godrrey Huthkwiu, an apothecary of London, who, ha* 
many ycan^ supplied Europe irith plsospliotu*; and lienee it went under the 
nauu" of English p!iu#plioni*» In the year 177d the Swedish eheiuipta, OWm 
and Schcolc, mid* the Important dittwvery, that phosphorus It contained in the 
bunthd of n nimtil i - m& they improved Hi* pFOOesa fbr procuring iU The moat 
convenient process far obtniriing cl seems In be that rKOmuvaadcd by Fulircroy 
and Turn f*Hn* which we slid 1 tnipucribe. Take a quantity of burnt bon os, 
and reduce them to paw dec: put 100 parts of this powder into a porcelain or 
■tone-ware basin, and ddnte il with four dines it* weight of water; 4ft parts of 
sulphuric acid fire dun ID h* added in small portions, taking care in stir ibfl 
mixture after the addition of every portion. A t intent rtTurfltttfHICti takes 
pEac^ aad & great quantity of air it dbengsgid. Let like fnflbire himiii for 
twenty-four hoUra* »iilring it oprrekmally to dXpQH every pari of the powder to 
the action of the achL The burnt boltei consist uf the pliospbotie Bwid and lime ; 
hul the sulphuric acid boa a greeter affinity for the liinff thwi the phosphoric arid. 
The action of tk fulpliunc uniting with the linn, and tht; separation of the 
phosphoric aeid, occasion the (rffisTMCCfwe. Tho sulphuric acid and the limn 
combine together, being insoluble, and fall ID the bottom. Four the whole 
mixture 01k a dosh filter, so dud the liquid pari, which lif tu bfl received in a 
porcolain vessel, may pass through, A white powder, which is the annul uhta 
sulphate of lime, remain* on the filter. After this ties bean repeolMly washed 
trim water, it may be thrown away ; but the water it to be added to that part 
□f the liquid which pawed through the fdec r, Take a solution of sugar of lead 
Ilk water, and pour it gradually llktn the liquid m the porcelain ha*L£ij A while 
powder falls la the bottom, and the sugar of Lead must be added so lone os any 
precipitation txkisi plice. The whale is to be ogam piqued iipiri m filter, nod 
the white powder which romiUQi is to be well waahed and dried : the druid 
powder ii then to be mixed with one-sixth of its weight of charcoal powder. 
Put this mixture tn|a an earthenware retort, and place it in a sand bath, with 
ibe beak plunged into a VCin-td of water; apply bett) and Jet ft be grraduBlly 
increased till the rtturt becomes red hoL At the heat Encrapefl* airtbubbk* 
rush in abundatLCi: through tin- beak of the retort, some of which arc inflamed 
when llkey come in cnutatl Wtlb the air at the liirfrtce of the WaS*f r A subr 
stance aX foat drops out limiior to inched wujs, which coogcflle uuder eIlc wilier; 
ibis h pbospborui. To have it quite pure t mct£ it in warm watcr + and strain it 
several times tlu^Hiah a piece of rhamuii kathfiT^ under the surfaci? uf Hie 
water. To mould it iuta idcks h Lake a glass funnel Will* a loun tuiri;, wliieh 
must bs stopped with C cork ; till it with water a ml JHlt ibe phospborut into it; 
iniUKri 1 -- tljo fun n el in boiling wnteri end when tbe phaspbotilS b melted ainl 
flowi Into the tube oflhs fuatlel, ibeo pltuige it into cold water :; and when the 
phowpborna t| Bg br r T r >m** salid, remove the cork, and push the phosphorus fi^m 
tfau mould with a piece of wood- Thus propxrtd r i% lliubE be prtKrral in clouts 
VPImLi enqtazibing pure water. When ulicapborus is piTtcCtiy pure it ii «e niL ~ 
trwttpwtf and hi\& tho cxmiuteuee of was. r it it *o soft that fi may be cul 
with a knife, lu specific gravtty is finui 1.77 to 2.il3. Il b^i an fiCjn and 
disagreeable t^ate, USll a peculiar rnirtl, iomewbni tcpembling pisrl i^- a 

stick of phospboroa is broken f it cxlubELi »ome cppcariinco □! cryitnllisation. 
The cryat^ia are Beedle-shaped# or Tong ocLahedrolt*; bul |u obtain them lei their 
moil perfect itatB, the iurffl£« of the phainbaniPp jns^whrli it becomes salisl, 
should be pierced, ffiat tba intrnull liquid phosphorus may flow out, olid leave 
a eolLty for ihrtr formoJlioti. When tlie pboepborut l* expoa-d In the light it 
brtf-tnea of a a eddish which sppeora 10 hfl an incipient combuithlD. « 
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“ to PfSfcrvn il ill a dork place. Al the tempcrohrre u f 
.«)" it brcumei liquid ; Ulid if uir be eulindy excluded, it etnpuratea at 2\9° 
and bulls at 5H"; it the temperature of 43° ur I i° h giiea cut a white Emote 
and u mmitiDtli !u the dark; this U a slaw combustion .if the nliosnhnmft which 
become* more rapid be the temperature i, raised. W ben phosphorus is heated 
to the teusjwraturu of 148*, it tele* lire, bum* with it hriclit thime, and .ends 
nut a great quantity of white inteke. FbdSphn™ enters into Combination ulth 
MWfll.M-jtr, hydrogen, and carbon, it is soluble in nil-, and. when thus dis- 
ontfcd, forms what bn* been called liquid phrapboroe, which may he nibbed ort 
the tiwe and bands without Injury; it dissolve,, Loo, l n other, mid a verv heau- 
f ,M expert I,it tit cossam m pouring the, phosphoric ether in small portions, ami 
m ft dart place, on the aurtoce ot hot water- The phuspbisrie matches consist 
of pbosphurus, estnemelv dry. minutely divided, and perhtpa a little travgenired 
The inode of mukin- them is to pit: □ little phosphorus,'dried In¬ 

ti lot tmg-papsr, into a mull phial; heat the phisJ, ami whin the phosphoru. h 
melted, turn u round, no that the phosphorus may adhere to the side-. Curt 
the phial dam and it is prepared. On putting a common nluhur-unilch into 
f . LK ' t ’ ,E ' ml , d :E [] tn ogii aLour. the phosphorus will adhere tu thiimoeb, agj will 
mtn lire wfcierj Liruughl fata ike hjj\ 

i'HOSFHURETS. ?LLl^t[inc..-r- form id by m mnern of ibe allnSba, eiirtlis 
i ''™?fmifTM W f phosphorus. Thus w„ have phnsphurrt of lime. ' 

. P1[, >10MLTtft; An in liniment designed tr. exhibit the .UfP.-rcnt quun- 
ftlcii ot light, especially in bodies illuminated in diffbrunt decrees, In Lt»Ei,T 
photeim-ter. the tajaithd pari is a rbi-is mbs, like u reversed syphon, whom 
fi»u brandies should be equal in height, Util terminated by balls u f tglu ] 
diameter; one of the bolls is uf bluet enamel, «nl the other of common X», 
id" which at put; some .sulphuric acid, tinged with carmine,. The mutton of the 
> r mCBni ■* graduated scale; the «n> is situated Inwards the 
tup of the branch trial u terminated by the enamelled ball. The use of (Ids 
instrument is founded upon the principle, that when the light Is absorbed by a 
body. 11 product* a heat proportional US tbo quantity of ah.orpiinu. Wlien the 

^k ra ( X, h/tT T l y3 ' ^ n r U “ t "^MahBd bv the 

rmidsW te the cr^ 15 7” T * i S“ H th * ^ Uar t0 =4 Wwitll 

romsponctuig branch. But an a part of the himor which had 
Hlt rsdueed Itedf by means ut the absorption In dEsipaied bv radiation, and as 
the diUmeace between the quail% of the heat but am] Ibat of lie heal acquired 

£’me etlTafi th^' 2S° % - POtnt wh«9 (there two points having 

indent bite - ^ oistrument will be etatounry, and the u.to.udty of the 
m wmr. ' en MurnHted h > lhe number of degrees which the H.jiao, low 

^ M rJt Lnhi^ rf Kam, has oototnirted a *«r simple photometer, an the prin- 

tJc,ihl t J r r - 1 ea T? 'i c0tl0JI ’ Jlhul,, “ TJ inc1,,md ° hsd r 

two me lies square, open at boll, ends, and blackened within for the purpose of 

w^T T™ Pi«™ cf plain mirror K 

rides Y^***'^ **f' °* >hpr ' “«• nt an -gtc of 44* with the 

lyfv slo, i ^ j} ri ' clnn f u ^ «pcmng is ml in th.: upper ride or lid uf the 

^ ihc inter^rHr^ ’rTi 331 C - ghl ' ,“ d - 'Jvrr the line formed 

jw "l, b the two mirrors, IS half aver the one and half over the 

.j th« Ji^rtirrE is J .4j be pnrcrcil wiejh. u 
slip Of (ine iiwue* or Whpn 

tL5£u. it Ji (.a be life'll in s-iiiiit!- rtjniij^hE 

lide s the tw.rt Hiamis to be eDinp^rL'd, 

thtfj b«4rtg- diatalit nix ur might feet from 
caifl* cilfier,, anJ ra to Ik moved imldf |ho diiri 
uf p&pet h MisaJE^- illuminated by ih* 

natnEL The illqmiDitClci^ powers of tb two *- 

? ! r ^ b l-t t .m,| wiihin, te alSuri. 

insngJifctit. bometuncs, instead of Usmg mirror, and be paper--e,ecu, thr 
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in dined planes \m ©nvcred with while paper, lLli lL looked at directly through 
iha Aperture, However the instrument bir Uiad, a moan of several observations 
slwuld lie iate]j H ihtL*; iaabumaill feog mrued round efld» time. When die 
Si^Uts lute of different enfeura, tho plan Mr- recommends is, to culcr ilia 

rWfltflUgubir opening in die liukui&efit with a piece affine white paper, printed 
diitinclly With a small ty pe ■ the paper Is to be brushed over with oil, and tUasi the 
inurnment. btflpg place A between the lights, they arc to be TOATed tfllLhe priming 
win 1 j C ffjij continuously sl&ng the paper with -qua! rase on the urn- iida na nil the 
other. In the leeund form, die printed paper La to Iw pasled on the mimnm, or 
lb a in alined surfaces against winch they ll£ t and ia then to he read through the 
}h Aiirantagcoui to enlarge openings in these npplicntLons of 




PI ANOFORTE. A iiuirical inBlnrrorotj resembling Ihe horpndierd, (ot 

u lin-Jj it b an Improvement,} in which the totie in produced by hnmmcns, 101103111 
of quill* upon the stringi. Of all the keyed instrument*, AJ ohaerved in the 
Osjnrrf Enc^ri'^^h tft pi«in-farte seems to merit the prefncncc, on account 
of itie superior tone, sweetnssH, and variety* of which, by the mge ntfly of 
British artists, it luu now become susceptible, It was, im early as the beginning 
of the IfiSi centoiy P that hnmmer-burp*!cords were khVcntcd at Florae**, of 
^hich there b n. description In the fxi&rFiaJ* d7ftfJ» P iTll. The invention made 
hot d slow progress; tbc tirat tHal wils brought In England Wil by Fatlacr Vk c| od, 
.m English monk at Kumfl- Tbe tuna of this instrument was an superior in that 
rirndncpd bv qnEk with the additional power of poduciii| all the shadw of 
piano and fcrta by th* finger* that though the touch and mechnlHim were 
bo imperfect that nothing quick could be executed 1 upon it, yet the Dead March 
krl Sau1 p and Other solemn and pathetic * Urdus,. when executed with taste and 
feeling, by a tn^Lar a little Aceutfilued to the toil fill, edited equal wonder and 
delight in the hearers, thrfkcra, a haqn=i r I lord-Diaker,, constructed a* veral piw- 
; and although he improved the uKfaalHO in several respect^ lie failed 
in the tone, Afti r the arrival of John C, B*eh in (Ml country, and ibo esLsr- 
blidimenL of bis concert, in conjunction with Abel, all the hmpudi^iiukai 
tried their mechanical powers upon pLano-forica i bnt the hrst- attempts were 
always on the large il*e r tjli Zurnpc, a Gmnau* constructed am nil paiio-furlc*. 
□f the iiliape and iiia of ibe origiikah of which the tone was veiy sweet, ami tha 
lonchi with n liltjc use, equal to any deg™ of rapidity, Pidifm^n* whunf in¬ 
strument! wera tstt inferior in tone", fabrioinled a gTeo± number For such persona 
aa 2ump6 wto ItnaUa to supply. JUrgs piano-furtSi iflcrWBdi T«eiv«l grtai 
improve cnetlU in the mcchatLkSin by Merim, andr in iho tone, by Braadwooi^ 
istoddurt, Oemnnti, nnd olhm. The harsh Boaldiilig uf the qniUa of a. 
bupnubofi can now no bngar be borne. A great numlwr of improremrati 
have been tnadc nf late years, which have fen the subjects of numerous 
patents- Some of thesff we now proceed to notice. 

The fim which presents itself to Olir attention if the patented impraramEnt 
of Mr* WhaBtatue, of Jamiyn^ffcet, fer augmenting the lone hy the Introduc¬ 
tion ci' drums, hr similar TihrUting surfflC^s, agninst which the souodft dLCLEed 
reverberate; these. It Ij Mid, not only augmctit the lone, but unmuve the 
mdudy. Fur this purpose* wuode-U frames at* fitted to the inside of the msi.ru- 
mentflg upon which is tightly stretched psper*. parehtnculn vellum* ot fimilar 
substance*, which CUBslltUk thE drum. 'Duie, being pl'i«4 4s hn &r «n p«lhk 
|o the sounding-boards of tha iiirtrtiments, are puwfcrihlly xefed upun by ibe 
vihratioti of the imtet given oiit; mid to conduct the sound elicited with greater 
e-ficct to tha ears of iiie auditory* trumpet-ahaped aperture wfE mado through 
die co^Cl nf die [nitrumeuts. 

T& give to plajio-fnrtus the rich and lengthened tones of tlse violin, n patent 
was taken out by Mr. TodiL IhU U effected, by iho pre^aurc rA ilic foot of tlso 
player upon a pedal* which puts in (asotinn an endless bund | furnished with 
HjwdflW resini, which is snado to nib against tha parti^ilm Wire £D CimntixiuU 
witli the kev that u depressed by the finger of the player; and thm Ihe titiikc 
^fil-efc is produced ns by t^f how over the strings of the vighm fmtnuacntv 
ao constructed will therefore have two distinct soli of tones; tbit hi when iIl* 
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pedal Ii acted uprni, the l^aMJiCfted iuul btaullfial UmM ef llin violin will be 
produced ; without it, tlicwt? of elm or-J 1 n ary jiianQ* 

The invention U Eiu^ llu^evcr, omfltud Ed pimo-furiE^ hut lo all other 
in*! rumen b wherein the snumli are pr iiftunHi by the vibration of wirea, m 
itriuga of catgut- but I In." mo&l eligible isitnintent fur it* npplicaliun, La ihn 
piano, mum especially tlum o£ the Uptight or cabinet tip if. The annexed 
diagram we Imi't therefore selected from the ffjKchii-atiQD, to explain the con- 
etruL'LiDn and mode* of j^ctioii of t LlIh ija^izaa ions GonbiTUfi^ when applied in 
plants far tei of iIlo biter deacriptioru Tne figure giva a rertittd necEinn of the 
pari, lliLUi o bbo m a ami at the wires ekretebed .ll- rus* the bridge*,. bv meunr of 
Ceusiou [:ills over tk body of the initnimcEiL t£ ia p bond rurolrilig 



t i" 'fDCylWw*, which are -j?c iu matiau by the treadle 4 apernled itbon by 
if 1 lA ** maj ^ e ^ *Iffth, ealgut^ or ether material i**p*h^» 

■«ih mam,, cc ia e frame of wood Oil which ia made tn turn a 

P ie «/i -«id there arc as limPj of thete frame* and swine W pieces mi 
in ih,T ' y> *T the i “ tn,mtnt *«h iwiiisiag pi to llTl- fixed win*. beat 
‘,___ JS"“ ttcir «nli lire redneed to a conical figum m form centre*, 

Ipon which revoke small brais tullm, as Unit itj, A is on* of the key* Df 

i^crtbS- Ent T'^i - ’a Mcnlrai pill and Ih two stops arc shown at ii; 
- ““?T 711 . "l 00 ^ “ fi)crJ tolJ5 tne icy- “Tying ubore it, in a Imrixin- 

to lErf V"* * W “l eh RCl11 u P° d lllE "Wit#* pi'.-c.-/; tlir wire A is hired 
n t j ',';™. nf T PWan eiti » L r Of (he ltFm , which screw 
on 10 the end of the wire, and by these msana the extent <A motion to be pw 



^T.Jf“ d ’ henditiij it a little out of the right On*, came?it to 

the l)tiw n- ’f, 4 JTe -"‘ flI1H tjR-re1j ? produce 0 similar eifi-ct to the drandofi *>f 

™ °^ r the Stung* of a violin. 
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T\m next Invention which we shall iLuticc 1*1 llmHof Mr, Janie* Slrwarl, of 
Genr^o-atm't, EiiatoN-square, who had a patent fur it in 1630t Tt will be 
oburrveil that thcr-sr arc suveral modeo s fionftqSeiJ with the o per ail urn of apiiilltj 
which Tcquire great pTfieiniin ax to their time, duration, and in< equity of action, 
Tbeh*mm*rmuftbo made tu 'trike the iirin.LT isi Elat Minir jiufrmt that the damper 
fa withdrawn, and the hammer having done ita duty mast be inihiDlly removed 
(CTO before tbo ingw of the ptirfurraer ha* left iliL- kvy,) from the etria^ tu 
nJlqw the vibration lu lake place, and ihtll tba dumper must return to slop the 
v i brnlioil of llm rtriu g the moment filial the bnpnr in withdrawn from the key. 
KoW iia nil the miadona mint be obtained by a very alight touch of tin? linger, 
n nA wilhimt any hOU^ the levia btid einmecting nnie r by which they ore train■ 
mhiL'd from the keys to the string*, brooms importiUii roa-idendima with 
pbaa-fone ma\st% iml Mr. Bttwt has simplified lb* Bcliun h am! nmdfml it 
m-^L 1 certain, by the intrtidueliun of n abort lever placed over, ami parallel wilh 
the interior end of the finger lever, This hrVM being ibnrt, and joined m-flf Eu 
movable end by a small connecting fara^i M lo the Eager law* fnmiahei in 
Itself die required variety of motion*, by placing the red* which art upon the 
bamnwr, damper, &c. at different distances from the fulcrum oh which il Ulrikh 
fh addition lo- this, Mr. Stowaxt ha* introduced nn immured mdilied plane fur 
receiving the tail of tbe hammer* and stopping it Itlentiy* after rt has struck tbsi 

ifrlElgr 

To obviate the abjection* which hare beetiirtMSfd ba the dcvnled CMingnf the 
upright or cabinet pi an o-fnrtes h especially tWe who«frooU are covered with 
sdk, which hare n tendency to deaden tbc voice in cane of accompaniment, 
Mr. Simon Thompson, of Yarmouth, hu contrived to obviate the Uttetahj of 
any portion of the instrument rising above the locking bond, ao that the top of 
the imminent ii Ail like h Wide. This nhj^t lie eSixlw by lowering this string 
frame, till its Upper surface coincides wilh tbe top of the Seeking board, and 
making the keys brut liters, tnniinp tvrice ril right an glen bfE weeq the fulcrum 
on which they move, and the extremities which flei open kho hamtner*- Un 
|he Loner cttdn of each key* rest* M3 upright guide wire, nr slight rod, end 
Id tliii are attached various projecting ph'ccs whfch arEuaEc the biffllHffl, [ho 
dampem,3tc,Hmcb in ibe usual niiM»er;fo tbHt thin improvement, which is a very 
important nnc, it obudned without iu tl^C ajmillejt degrte allcriug the ytlier 
pftELi of ibe instrument-, 

The spirit of kmjrrov^menl m Eh lb iuterwting hcuHoh cf ait iceras rcCiUtljf In 
have equally lefrvadijd our iraiis-ftllarjtic brethren . In. the Jnwrntff of Iht J , 't-ankfrti 
[ which cuntnmfl aPCOUDfi of all ibe A til eriewt patents,) we observe one 
by Mr, dease Tbumpson, nf New York r ilale-d OrEober, 1830, fur an iniprovcmrut 
in the action of tbe upright piaJlO-fofte, lame points iti which our own maim- 
fueturcn may deem worthy of adoption in a modified form. The follnwing claim 
attached ID the specificaliDii uf this pfltvnh will give to itn.ne ftcl|Uaintcd wltii 
the «tbject a general idea of the Viriatioiu introduced m |IlI* action. 4t What 
I claim as ncw H otid M my own iurention, il* firiE, the application of the finger 
lever directly Id the foot of tins connecting rod, dispensing wilh the jack, springs, 
and all intermediate gearing. By this meif immediate operation of dm finger 
on the karrirarr, km lime tiloat between the loucii *nd the blow; the tedon k» 
uiDrv Controllible hv the fingers iht blow Is quicker, and more powerful; tbu 
hnsutner can nEVFrWk; it rcllt-ves Jess from ibe string, and requires much 
Iv-RS depth of lourh. The ilmplidly of ItA construction renders tbs work tmich 
cheaper, and li sa liable In pet (rut of order, than any known «cltun. Frwm ihLi 
prrle^tion of tlie acticiTi, 1 Stave been able to render the span of the natural 
action to HUE and a half inches* and ibe others in proportion, withnul m any 
degree ifjterfiJ'Tipg with A flfPiF and rapid cSeculion : nr the oamtuoli span of 
ihe oclovo may le retained. Second, ibe placing the dampen belnw tlic 
hammer rail, by which position iHe JmnpER Fall on the twwa vtriags. im'elT the 
middle of then], and tlfiU* more snstanEjmcnU-ly aJid edVctuftlly stop ihtfr vitira- 
tiuo, is3 m 3 may be tilled hy the aimpbr hb 4 cheaper modes herehk fpedfied” 

The fbtrodoctloD of ca-^t iron Into I he framing of prnno-furies, in 3ku &f tlie 
crnnhrouH masses uf wood previously U^ed, tn rraitt the powerful lennDtl of 
^ nmny wireg, waa a peat modern Improvement, lu t|hkh we balkcve we stnaid 

wot, it r r 


2m 


PJAtfOTORTM 


indebted to M, 1'level ami Ca, of Filiii. At thr present time the substitution 
of metol for wood U general. 

This part of the mechanism W3K cOnsidi 1 roldy improved hy Mr. J h C. 

(if R^jenl-etrcCti for which he obtained « pal-■lit m 1SSL. The airing board of 
the puma-forte is secured bcNecH a stout cast iron fmttit, &THl to Elie latter is 
CA^t n projecting ptate, through which tilt timing pins pts=. These Inning pins 
are made of steel, their fcuwvr ends ore turned cylindrical, fuT coiling tins ends of 
tike wire, and tbe upper vTids are mule square for the reception of the ltey r Ta 
give these tigh toning pin* the requisite friction fo retain any required "degree 
of tension qn the Jtrmgfl, r«ud enable them to he turned with fuvilicv, they cue 
tflppeil below the square head to receive a rot, which smews against the upper 
side of the projecting plate, and they have underneath a collar and washer, winch 
arc- drawn agai nst the plate by the action of the nut above, leaihtf r weahem being 
also interposed to rive a degree of elasticity to the bearing parts. To prod uce the 
requisite melton, Flue mlts are screwed up^ and in order that the pi as may ho 
lunivd It pleasure, without iltering ( ho friction by which they are held, each mil 
re pwaforated with two holec, and the square k*J which fttaovait the square heoda 
hiii at its calreniEly two projecting pin?-, winch enter the haUg, in the nuis, 
and therefore lorn the pins and nuts, together with^t altering the friction 
Mr-Schwibsci applies tightening pin* of I his kind to the harp md vitlm. 

Since- Lbe introduction of cast-iron frames for pinnip- Fortes^ considerable 
expense has hecn incurred in drill ill-® til* hides for, and titting in tike pi bu 
ai to give them the properties mentioned in Mr. Schwiesq"* put? LiL To remedy 
ihest iri-coiivcrcknces. Mr. W. Allen, of Cfttlii-rttst-HtrLEt, Strand, cas&j two dove¬ 
tailed groowEs along that end of the frame- where the itgbtejnnu pins ore to bo 
lclo^t into which he driven piecea of wnod of a ecriTiL5peii.dLng bhape, to frll 
up the dovetailed ETDOTfcs, and tu receive the turning pins. It is evident, that by 
thb ingcnioiB and simple EOntrlVnnce, tike espensq of manufacture will he 
dimintahed, and the butvnnunti will bo Improved. 

toi/artH have of late year* been Introduced: ihey combine tike 
most rapid md brilliant execution with distinctness and neatness. Their bur- 
mony h necessarily more full limn tan be produced by elgll if\ tlgvrs, the element! 
ef cbnrdjjj having nu other limit tfmn the exScnt of its sade; the tuno cannot 
bt otherwise than perfectly equable- throughout,, ytf where pathos U to be 
espre^sed, the time COD be OCtcliMled qr retarded 111 Jlny degree* 

The iHceliimism of a lel^actlHg pumo-forta usually or principally cOuaiata of 
ICJlinder turnitig horizontally on its ivxjf T ucLed upon by a coiled i-pruig, and 
regulated, hy a fly-wheel, On the surface of tl-- cyliildcl' n a determined arrange— 
mcltl of hrqsA p.jja ia formed, each of which, in passing under a rank of levers, 
devflies one eo d of the requlied h-Vcr, and depressea the oilier. Tike depressed 
^[til pulls down with it a afeiider rod, which reconnected by i tilde wiili-thc tail 
of 4 bent lever, on the further end of which U the bamEiu-r which strikes! the 
airing. The alidn can be shifted further frnm F or nearer to the asi^ nn which the 
iLOJnmer lever tnreii, and Ibua the stroke of dir bumper i- made fccblc or eLrong 
Eo any required degree. When Wound up, the instrument will eoEHimiE to play 
far i cunsid-. rahl* time i and it u prevddfld with n bench of keys like the ordi¬ 
nary piano-fort^ sc that a person may accompany the instrument, or play a 
duel with it 

A very beantifnl instrument of this kind we have acen, tint WOa manufac¬ 
tured by Oementi md Co.; JI had two hsiveb, each of Which playsd euelo Eunci, 
The velocity was regulated by two revolving bolls, similar to the governor of a 
BteamrenginE. 

Messrs, floitfl and Sons, of Chc4pridc ± hare dreltdguisbed thcimelvej in tikis 
branch of art by several improvenien ts, which wtjw the subject of a tvtclkl pxtiml. 
These miptovcnients they divide into three section a - and their Eelf-oetinp piune- 
fortoa are cunstnivtfd cither with the fin! Section cnly , nr WLtli the firiiari d aecund 
■ectiuEl ttinbqned, o/wtlh tl]-: three section I Lioiter]. ~ r Hu- first ICCtUTl msnsret* of A 
*FP^ t atna far effecting the transitiniji of /or/? ami pinna, hy which m«ju the 
dlEheuliy of producing iheae deslmblc chaaigei h rcmoved r by ImnsfeiJilig thd 
mechalUcol action frnEit ihc weakest and, must uncertain part of the uttillLgcmenti 
viz. the cylinder, to the mart ^wcrful and certain action iif the CTlgine, hy which^ 
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trAnsFor ilip SjaIiIIUj la derangement Ln initrn merits intended for exportation 11 
avoided. To ihh branch of merit patent, Hnfem. Ralfo and Son? have annexed 
a band mOTCfflenL of register, by which the existing amungFonErnl,. or distribu¬ 
tion uf/orfc and prnxo, may at any time be changed, or altered to suit particular 
view.1, nr may St Any moment be removed from the government of this self- 
neting apparHttu which product* the effect* ami he operated upon by the hnnd p 
ami ogam be rcitofeil to the- control (if tJrtr machine, nt plcafmhr- 

The tecum! section consists uf a new barrel movement for changing the tunes, 
which id effected by the introduction of an inclined plane, which fomi* ad 
llfflfmmt for the axis of the cylinder. This pline U divided into eight portionaj 
and is moved by a radial lever ujkhi a phi Fen* which hy its notation one revolu¬ 
tion irtOVcs upon a second dial nu index to the extent of anp eighth of its dr- 
cumforcnee, mtwlng the inclined plane |o a pro^wrlicinaLe extent, By this 
B *ii ipie atTnogcmeol the ntotiuns Stc rendered very steady and accnratc, ami 
eight distinct aire may thus be perform fit 
The tlilrd section conriAs in lint application of 0 set of dampers to ihc self- 
performing action, which hi* altogether independent of the dumper? - so that 
eac!fc node of the idf-OCting nr mechanical port of the LnstruHieni, in common 
with etich particular not* of tile huger action, pos*?^ Its appropriate damper, 
connected with Hud identified by its kfodml note, hammers Ur kcyx, and acting 
EliiULllancously therewith. In conjunction with the application of the mecha¬ 
nical dsiropers, ffnitablc ftoplcs arc introduced into (hi? cytindeTE, whLL-b. acting 
Upon eoclrpartic olar damper a* oceuini may require, snapendi i 1 b operation, and 
enables them to retain the vibration ef my given note, or Use rout and relative] 
intervals of baimomqua COUlbifnllLanSj in the same Di&Macr aa the finger of a 
performer the vibration of chord*, whoso existence it to be pro longed 

by continued pressure uf ihe key?, according to the duration express'd by^ho 
detenu tried Tbluc: gi ven In them by the juiihur in tho coinjiriHi lion performed. 
In addition to this, the whak* act of mechanical dampen Are occasionally raised 
by tll4 cylinder, according'to circumstance*, in order to produce tiic effect, or 
fult swill, of the open pedal when mured hy tho foot of the pcrFanncr T 

IMLR. A strung erection, jutting into tho ica, for atfordilig shelter tn 
shipping and ^maO craft, or for E lie convenience of binditia goods and pov 
aengers. For the former purpose they are usually constructed of very maarire 
and durable luolcriLik, wrought together In the most sbEd marines- j" pucli iu 
immense atone** detailed into each other, and tramped with iron, being nip- 
purled on the ontflide by large pile* driven into the ground, and strongly framed 
together hy Kmd rpwi of cross piece*, A rocky point is generally diusen (if 
to be obtained) for joining the pier tn the land; the other end is extended nut 
into lire sea. Either in a right line or acufve, but mon? generally llie latter, to 
form an enclosed harbour for shipping within the curv-e. Breakwaters are more 
frcqnently In -itraight lines; chain-piers art ftJ*0 straight* os that at Brighton; 
the construction ul these is precisely similar to suspc-ti\iun bridged. Soc BsmuE, 
FM pUSp af a Mridfr lllc Walls or masses from which the arches spring, 

FI ERS, ia litjtfrim# and Arthktelarf* The wall interposed betw een twa 
windows’ also the buttresses nr maasai of wall rain'd to strengthen buildings. 

FILE-ENGINK. A machine for driving piles Into the ground to make a 
solid foundation for building*, the construction uf piers, wharfa, flee. A.? theno 
engine* ore of every-day obflervation. and are Figured in all prsvicmn wurki of 
ihss nature 1 , we nhoQ confine ouTHlves in a brief verbal d^cription. By means 
of the mechnniim of a common crane* a heavy iron weight, called the mot* is 
rja^eit fjcrpendjcularly between two lofty guides of Eimbff, framed together at 
the tap and laterally, clear of die mm. r Ju^t as the ram attaini to itl isigbest 
cli-vaLioTi, a projecting lever from the bout to which the rum k suspended mrtls 
WlttL ft fixed ubatructfon to itn. upward poasugu, that bends ihe lever downwards, 
anil thus LtnhiXiLa toe miu p which, falling from a great lsi:J^l?t T wtrikes tlm head 
of the pile with trcmcndcui force, driving it into the ground. The hunk and 
chain ^ow descend, ftftd the hoot, coining in eonliict with the top of the ram, 
hx-ki ilaetf thereto rt^ain by means of a spring m k-Vcr-cactla wht-n it h drawn 
up again to repeal the operation. 
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PIN. A well-knawn Utile in-.Eiiriifnt, rhkfly uncd to adjust nr fasten ihe 
cIueIii'* of ivcnjit-n jihrE ehitdrciL Although consisting of inertly a piece of W1W, 
wilh a Ti g-eleIi and a point. great mechanical ingenuity has been exercised, to 
jHTfrfL its miction at q cheap fest : hat such ii the extent of thu <"J1- 
lUiEiptian, and consequent imperialme of lilt tnuiufiu Urt* of pin* ihut there cro 
rcmny eitibbsfrmenlsi v,-here upwards of two tens, canmini ml; about 20^00,000 
hi numlit-r, are made weekly* The ordinary method of making plus has been 
tluix ctescriljc-d. by various authors on the nubjcct. Brass wire, drawn lu ifcio 
required »i7.^ p U straightened by drawing It between alvei pin*, s+et in a 
Sunn upon a bench, nod afurwardl cut into = uch li?ujft]i:i na wilt ciich make sta 
pin* fit' the required size, These lengths arc poiutd ui the ends by Emvsj wlm 
nit each with two amaH ^iaibt^ttn Lict'iinf him, turned by a wheel. Taking up 
a hiindful, he applies lLl wirrs to the cqarsdFL of the two stmics, moving then] 
rnrnd lit lU* Puttie tlrnt, and til cuch a peritku ns to produce evedy-radtubl 
and well tapered conical points, a l-icb are perfected and sharpened by him 
afterword* upon I lie smoother stone. A tad t<s twelve Vcaft of i*gz wilj TliUi 
pnml ] 5,000 m on hour. The biig-rli of a pin h then cut off each end of tins 
painted wire, jltii! the rein inning portiuh of wire is trailed In n nimiluT manner, 
fiUCCriHU'cly, imdl the sir, pins iA‘ each length have been pointed. Thu iir-at 
operation ls heading, Of rath it " head-npiuolnit; M the beads bamg prepared for 
luh^qurnt putting ei n, by winding a finer wire around am?? her wir* uf the sExe 
of the pin, by the rapid nuvuiuliott of a kind qf spinning-wheel. Tito intortlul 
wire til ing drawn out loaves the external wire of Ibe form of 1 tube of circum¬ 
volutions; this tube is cut intq short lenctJi-i, of only two cir'cmiLve lutr. n*, each 
of ■ m h forma urn luud;; these are made red-hot in an iron pun. over a furnace,, 
to sii!ten illr::i, that they may not anring under the hammer in h^ng thrm on. 
These nun ilcd beads arc tiki film ted to children, wbn ait with little ubvih and 
lianmiera, line tatter being worked by means of the feet upeox LrcOillua. Taking 
up a. pin r tlicy Elirust its blunt end imungil a quantity of tbc b^tol-apiiuungs ; 
i«-i|, calchitig up one, they apply ft immEdi.: vly to thq miril, and. by zneftna of 
tvra or thr^e blows of llie hummer, compress l6c bead firmEv npuh Lbc cud of 
the vitro, with remarkable dexterity. The lev cm 3 lAQtfcbri at the little iterator 
ibCCCtd cacli other so rapidly that it requires ib.E closest gh^TVA^m of the pro¬ 
cess., niany times repeated, to-enable a ptnmger tEJ perceive how it is pcrfoEiuvd- 
Thc pir:> have now h> be whiLrncd H which i< tllcctcd h\ putting them ia n 
solution of tin in the tartaric no id. Were lliet remain until tW have Ecqilircd 

an extremely thin coat af tSsc Lrn p which urepent^ when withdrawn frum the 
liallip but a dull appearance: the pini are ULfrefbve tbriiwn with same bran into 
a barrel, whlth, hcdlg in rcvobHun uptm Its a*i\ she bran ihtu nahi ihv pins 
Hpiito bright; thev ore then taken out, and die- bran e rpiLEljLed from them by 
a wEnnawing machine. Madtln*s hnvr T linWev^r, bron rccentlv_constructed, 
III which a coil qf wire ts coiH'^rt^d into pins without any munual intirwiitkm, 
or any i^iraiicons n^sistonce whatever- 

fLNCHEECK, or Plixilt't Mmu An allay of cC>^ip(rr t ifLUch r^rtn- 
bling guhl in calour. It consists of Otic part idne la hve cr six parts of 
Cupper. 

FIHION, m Mtektnuin, a smolRMihcd vth&d, which driven or is driven by, 
a larger. 

I 3 L NX A CEL A sir-all vessel, na^ [gated with curs and f nulj t and having 
gCticnkMy two tn-jbits, winch nlw rigged like of u sduioner. One af the 

I'tiftrn. Ik tanging to a num-rif- wiir, for carrying the officen l& olid from the shore, 
is c.dLil the pinuucC. 

PIPJ'l. A cask eonEairung fr-rn HO to IdO ^nHons of wine, the Madeira 
ptpi^ containing abnict 110, and tllfc Fort and Lit bon from tu I JO gallons. 

FIFES, for ihe cnnveymice of water find other liquids, ore made af lead, iron, 
lion?, pottery, Endian -rubber, i.xc. Qi iron there arc two s^n.-.— wrong liL 

and <ti ■ t. 

U rmtffhi-irati pipr# are made out uf plairs qf the required thickliVia,Jcdgth r 
and breultU; w tiiat when cvsiUd intn a ctrculorr form, the edges may Sap ovvr 
estlt other. Td timkc wnnd, guud work nf tbb kiod requires gvcal address and 
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rapidity of execution in the welding operation ; to Ui at the ordinary imith 
piji'i'ty attempts, it, preferring - to purchase the BLrEicle, or jc«t il mode by the 
regular tnhe-njfikers. The umnlj factor* uf wrought-iron tillics hit lately, ^i Hi 
ruiiiSLdrmble mice?**, been rffbctrd by machinery, under jl palenE. grilled to 
Mr Whitibu^ (for Mr, Russel j h «*f Wcdncsbury. The side* ul" the rtietol 
bring Iil-elL tap with iW*ge^ m uto bring the edges Ready together, be ijitm- 
ditcea Lbt' iuuei su prepared iiitu a furnace! and! wheEi brought u> a welding 
heat, lu the operation cjf A small ijh-liamoi^r; the face of lb* hammer, fla 
ju that of tlit- anvil, have ■scmi'cylindrical grooves, eorrMpandinn with the eizc 
and shape of the cubes under nvumfueturv - and between thw the tube U gra- 
dually [Jitsird iilucig, receiving In its progress a rapid riKecraion of blows from 
Ihi- hammer* When [be welding is Unit coj 11 pbted, the tubes- are in a rough 
*tn.n* ■ ibey are therefore again hooted in the fUrnacc, imd im*ri between targe 
null id roLlers, which gilre m the tnEvea a smooth exterior surface; as they 
emerge from the pressure tbm giTcn H they come in cOEd&ct with n Hied round 
roit, of tb* proper ikv of Eh* bore of the tubes or pipes, over which they arc 
forced by the rollers i and thus the interior as well as the eiEcrsD-r are brought 
lu a smooth mi true cylindrical surfer*. 

Coif-tran of which immense quantities are used for the conveyance of 
gns, water, and other fluids, ore made in the following manner. The mould for 
Coating is thus prepared : si rung eu&L-imn flanged cylinder*. About three f.-at 
long P WjcI bovine all tlilctTio-l diameter greoter than the outside of the intended 
pipe. Tbettr cylinders divide longitudinally into halve?; which are secured 
titgetbrf hy inqn crumps ^ in this stale one of ihcm is placed upright upon p 
firm fcrandalian, underneath the jib of a crane, to which is suspended a jeeillk th 
eviliidried mandril j this mandril is then lowcvr-il pcrpendi>:ul arl y into- the centre 
of the eylinilncul mould unlit it re*Is in a hole in tb* stand at the bottom; and 
leave* rin>urid the mandril n raid space of e^uid ditittiuku}*, it* which potutioii 
il is secured by Wedging pieces nl the lop. i?aiid duly prepared otid moideued 
is then put into the void space by dtfgre««p until ii i* fiElet^ ramming it down at 
interval:*, El> render it EEiuidly solid throngbauE. Thu 4inoolh iTiamldt h then 
carefully drawn out by the ctat\r, and the *and-ehjuged cylinder is ntMtbi ta 
the dniug stave- Other cylinders are linailatiy chnrgE^J, and i3 rii-d ill ihu 
ItnT*. To maHe the eure, the inEtuldiir tobea a quadrangular har uf irun, about 
& foot lunger than the intended pipe. Wrap a ii fekng with A bay-band, and 
inveVEA it een trically into a pipe smooth in Lne inside T of tbe Ion gib j and of the 
flame inlctilfd diameter as tlte required pi EM-; a niarfure sf ‘Omd Toom, hllr, &c^ 
ii; nuw rammed between ihe CfUnder, and in tbns forced amongst tbe Ubrmu 
RtAttc-r ojDEind the bar, in which ii firmly sdlicr^ when drawn oat of the rmooth- 
iided cvlindcf; the cure thus prudueed being dried in ibeaUM^ 1* ready for the 
rooting! the letigth of c.Wt-troti pip*t fur water ia uinally nmt fi -et r three 
Of the b«fore-^nentioncd cylmdritftl s-and-hoxc* are put inlo reipiisitioEi for tbo 
purpose; they are plac^l one upon the other upright in A ph, and Vimn^ted 
log ether d by eultem thmugli their flanges. Tbe sami and loom core befot* 
niefitjitEit'd" ii carefully Iciwcfwl froEn a jib luto Ebe centre of the combined, 
land-boiH, which is insured by a projecting piece of the iron har catering a 
socket at ibe E^iit.-ni, and tbe upper erul U secured by a collar of ebij- The 
space now loft between the core nnd the cylinder af sand ia npw 1ij|Ld with 
liquid me till thfuCEgh an uriflr* in the day ai top, by means of a ladle, chared 
from the lap Imle of the funmea, wliicli It tamed and |'«lured mid tbe mould 
by dsa Cfiiteni, if mH iix» heavy ■ but if fin, tbii earrLtq^ in resisted by a truck 
or drag, and the ladle or pot discharged hy the old af pulley lac Lie. ^ hen 
ilia mould b e»H ii is holilcd by the enme aliorethfr from the pit; Lbo 
Enjlt-r rasc» are taken *itl* tLc iron rod withdrawn p and ibe pqi* being cleared 
from the sand hiante ajiJ uul, ii ready fur dcnririg^ cximsinaEian, and use, fn 
the calling of very tnr^e cylmder^ a similar proceia u adopted, Wk pt that 1 ho 
met id is allowed EO Now directly from th* furnace, nlsng a trench into ihe 
mould. 

Il£»tork't mtmi Pipt*r—A patent wm taken pnl in. 1S2C by Mr WjiLkr 
I Lane nek, of Strmlfcrd p in for the manufacture of water ur otU*r plp^ 
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ihai should be as durable, hut lew ripens ive, ih-Bii lit? ust'iran |ji'|i-es we have 
bnh just, cLeseriLiing ^ and eu thtf luaEiularLiui* of these may ht- nH vi.fr tagwuuly 
MiaduiCEi.il in Biluatums where the products of tt foundry cannot easily he pr\- 
CUfvdp annen tbfi nsgcsizuus ji3ipi r eiis of the patent^T. ^ 

Shcdi or strips of iron or copper arc select L-d of the appropriate length*, 
bnadtlUi and ttitck sics sea, for ri IQ i. i ri g the propped pipci. In making i Cylm- 
driuaJ pipe, the sheet mini be of greater Width than tbtdRQSlf^nct required, 
liEul of a true rrctanguiaj- figure. Each of the two opposite edges are then to 
be doubled or folded back, ilh pLown hr the annexed figure a. The sheet ia 


then io be bent round by the ordinary means into a. cylindrical form, and the 
e%MH»ti«S ta-w-k a* shown in t ha annexed A 7 , 6 . A slip 
of ihfvl Leon,, of the same thickness and length m the befurc- 
menlioEtedp wliji p undid sides, ia then doubled bock nl the 
edp^irs in tin 1 same manner Os shown at e; ibis piece ip then 
shded over the ends of h t bo that the nigra of both eIleD 
ntUEUnlJy envelope and hrtucc each other, in the manner 
exhibited in d ir following Fig. d > the joints thus made pro 
then brought Enlo chib d cotilact hy hammering.. Tilt a 
tnrlhod of joining the tubes may with eqkiaJ fnclliiy be 
effected on the itinidcj if in turning the sheet up mlo the 
cylindrical =hape it he l*elit Lhe reverse way, m shown in /?*, r, The jm.-jt’cl- 
part 11 T Lhe joint being tnwdc; ia preferable in BKUV ease*. The mbe, pi 
laow descried, thfi patentee caLts hid mt\er tube. In distinguish it front the 
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flti-riur covering it afterwards receive^ to thcrtBEO its fctfrBgth and durabilin y„ 
This is efferlcd by winding found the inner tubes iron hoepfp or narrow atrip* 
of metal, rivetied end to end in a ppirsl direction, with the u-tuls in dm-t contact 
generally, but fomelimes a little apart, to give them elaelkity in binding. T l.c 
iqwraliou ip p^fcirmed hf fixing tile tube upon a wooden rtilter, of a iiipfilctiT 
nearly curre^pending will) the internal dLuneiernf tin- said tubc\ and the roller 
ip mounted hoiiionlnlly Upon on imti jlw.Iv Eek a flud frame, with a lirindlo for 
turning it round at one or both ends. One of the ends of the hoop iron \§ then 
Un^ih 1 last to the end isf the tube by e rket, and being held in an oblique {wish 
Ej’dei with the axu of the roller, the hitter in tnrned round, wbiL suffice rit ten¬ 
sion £i given |u the hoop Iron la make it he close and tight to flue lube during 
the Coiling uperatioEi: after which it 3* fastened la the other end uf the tube 
by miullirr rfwL A hoop or ring is now put an Aof, to each end of the tube 
at right an«!-ki with the uii, fur Ihu greater security uf the previous binding; 
ihrae end boopi, as they oocdp enntnud in their circumfen nce, and eonsequently 
fix thrmselves r ud bin 5 all the purta of lhe lube firmly together. 

Tim Itches are neni Ea be immer*ecl ill liquid cement, cuninincd in a v^ipel ^f 
EiiiJahlc ? J 4p;icilj' to receive ih-rni; the c-ement [1 thus made tu enl^r nnd fill up 
every eUbutl- w itilcrllice between the swere! parEs uf the hibci. Tht- rmu^it 
u rrHmposed of die foflawing tngredienEs and prupoi-liniiHj nii^-d ^jh! |utdletj 
trierEber: vlr. 'J Sba- hees H wnx, 2| lbs. linseed! uil F 12 I ha. common white r<*siii F 
Is Ihs, pitcJj, S lh. tallow^xmd Ifi Hsh. of pla^tur of Paris, or iiomali noi^nt, or 
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noiokline in po?ijcr; and when it u ilcalrihl to g i ve a gTejilfr of elas¬ 

ticity and toughness to ihn cofllOt, 2 tbi of Indian rubber, previously dissolved 
\h five qtnuls uf oil of turpentine, urn to be added. 

To protect dsn outside of ibc pipe* frnm rosf, one nr more layers nf ram'jw, 
smlurnk'd with (lit cement. are to be wrapped round it. In lieu oF ibis, some¬ 
times the patentees put a Lube of sheet iron for the external covering, and Jill 
ttp the interstices bfweeti with cement 

In order to connect such pipes together, a tube, d mil nr to those already 
dcscrifad, l* prepared, of a length soim'Mhai mere than its diame ter, whieh should 
be about three quarters of an inch greater than the diameter of foe tubes to 
be OffiOKtadj foe latter being placed end to end* with tbc piece uf connecting 
tube extending equally over each. and the annuhir space between the tufas arc 
filled hi with cement. To prrvunt foe cement from getting in between the two 
opposed end* of the tufaa, tn ev are previously brought into can tact r and eovrtrd 
at the print of junction, with a pie) or two of oakym. At each end of the con¬ 
necting tube £s fixed 4 wnodxMi ring, and Eh c annulus thus rendered uniform bill led 
w ith the cement, lb a hot and liquid state, by an turn syringe nwrtod in a hole 
made hi the connecting tube. Instead of iron, the patentee makes u be of wood 
sometimes far hij inner tufas; these are composed af 0 number df piece* Enid lon¬ 
gitudinally Aide by side, and arranged in tt OKk TbU tube u put upon a wooden 
roller, similar to the before-melt!ifined, and being turned round, it is covered 
spirally with, iron hoops. Far huge sized tubes, %ofld is preferable, AS being 
fUfi«T and stronger than those made of sheet It Vh of moderate foicknesa. The 
wooden tubes, bound hi Iron, oft completed by similar pim'rssci to these 
described in the other Etisnh 

B^gskf'l patent earthen pipes arc thtil mode :—Chlintfrical plugs of wood, 
of [be same diameter 44 I lie bore of the intended pipe, and of ibr nme length, 
are cooled with a s-uflieient thkktlrA of clay, Or pla^Eie earth, which ha* hem 
duly prepared in lha miilTtfT practised in the potteries To perfect the ejfU'tfof 
form of the pipe, an external mould 1b In fa Employed, coijjistin^ of two semi- 
cylindrical picct's* whieh are to be placed on each side of the untended pipe, 
when the edge# are to fa brought together by screwing them upj which will 
press out the siipcrEEuous elav from tht mould ; the exterior ‘mould being next 
removed, the pipe will bf found completely formed upon the plug: m this state 
it is to be dried ; after which the plug may he easily withdrawn,, amt the pines 
finished* by baking them in an cmw+ Tfa pin are to be connected together 
by inserting the smaller end of one into ihe Larger end of another, and filling 
up the interstices fa-lwceH them with Roman or either tuft fluid cenu-litr Pipes 
produced in a imuLir man net-, of which the material was a ttmttti or Mfofan 
nf stunt^ have likewise been brought into use. 

Snine years since Mr. Murdock took out a patent Tor the CO* anneal fabrica¬ 
tion of pipes of retd slunty the process Ctiliihlli&lij* the advantage of making Solid 
cylinder* at Uu same time. In farming A pipe or hollow cylinder of fit Line, 
iuslead of cutting -out hi useless scraps, or grinding to powder,, the whole 
diameter of the bore t the patentee cuts out a core or -idid eyliTnlrt, whose out- 
side tester is only about half nu Inch le*s ihui the inside dianietfr of the 
Pipe. In like munier * wfan he intends to form & eolnnsn or solid cylinder, or 
disc of stone, instead -of breaking offj, culling, at chiseling away the super¬ 
fluous parts of the sUme, foes* part? sire formed inlu ■ hollow cylinder, the cute 
of which k the solid cylinder or disc Hqqndi Hence* if foe atone is lorgu 
enough to leave the outside ]uuts of 4 proper tlilekuea 4 , these parts tn«y fa used 
as 4 pipKs and ifa rort may either !w used as 4 solid cylillder or coluiml; or. 
by ■ farther operation, it may fa HHiv*rt;rd Into n piji,. and the cylinder cut 
out of it may again ho converted Lute inofoer pipc t which plW-sa may be can- 
[inued UnliL the core cut au| i§ ton! small to be usuful- 1 he foliowmg is the 
mode adopted by the patentee of accumplkhEng it ■—ho fixes foe block nf stnlLc 
lo fa pertbrated in an upright podtjon, ami in foe cmlrMf fon lopnf the block 
of stone, a atep in receive tbc toe of a vertical spitulle, which demrea its modolL 
from a pulley turning in plumEner-btoeki in A fixed frame iboYt; fob uvis is 
roillidcrahly longer than tlm pipe or column In be formed, having Ike; taeulty 
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of Blidiug vertically through the nformiil hartzou to! pulley, over which it if 
by drop iltot pai-Eca remind amtittil fill 1Toy, fctid ifcfUCft $■connected 
trv q irlnch to wiod up the mil nt pleasure. The saw employed is at the edge 
of a hollow cyliiiihT (on the same plan ju« that described by ns fur trepanning^ 
inirirr the article As sf l-l aa S*w). nnd this hollow cylinder is turned by (he 
epEndle through the medium of cross-am h, tbroutli which the axis slides; and, 
to order to give the requisite futve to the annular saw, ihe top of the tube to 
which it is fixed h Iflidtd, provided its ywn weight be MSdefltt ihe motion 
gfWH to the *aw, though circular, U reciprocating. To fflbet tliM, a rope pttraea 
round the pulley at the upper part of di-c- axis, nnrl the two ends, of the mpfl are 
ft inducted in opposite dimlfonil over two vertical puUr yi, over which the two 
ends of the rape rwpcc tmdy fall, where they are encli farniahed with 0 ciUto- 
li.iniLIc; one workm;tu tokrt hold of one handle, and another workman the 
other, and pulling olsernoteijr the pulley at the top of the tdjfltltelf with 
the annular saw, ia made to reciprocate idrcuhtHy, cutting an annular grrujve in 
the bliK'k of stone. A barrel nf -and and water is made to deliver these essen¬ 
tia] auxiliaries to the fnW In the Allowing minner;—it ia directed to lhe upper 
end of the aids above the tuhe B which it efikn, and runs; down into the annular 
groove under the edge of the saw, whence it ton tipwn.nl by the prespurv of 
the continued descending mirrenl on ibf nupositc side, and ihttai crimes olf the 
iltt%c clear of the *aw r Stone tubes of tan Lind were employed by the M an- 
cbe&ter Wa» or Works Cnmpany. * 

Elastic tubes of Fudiao rnbbcr arc extensively used for the bmumbfim of 
raand corm[ve- liquids; and they arc admirably manufactured by M! r . Thomas 
Hancock. of Gflowdl-otiw*. Ro^jL Mr. Thomas Skidmore* an American geu- 
tJemam whoa* process is a good one, is *j follower—Tate a cylindrical rod nf 
Ifou of ihc deatred length, mund thfr closely cnL] annratrd were in ihf manner 
r,f a spend spring, eaf* being token lhat the edges of the- cnllvd wire shall fmi.-l, 
Clich irther, hut ahull, at she some time, not be *o ftnulv wound as to prevent [to 
dipping off she rod: then cover I hi? wire with Spirally from end to cud* 
Olid upon it lay atrip* of Indian rubber. Wound in a similar manner, wiib their 
fr^h cut tmd ctoan eta* lapping upon rath nther. Thm hind tbra down 
lightly wiih another coil of tope: after ihis wiilidrikw the rod, and boil the tube 
in water for an hour Or two; when coq| p remove the wire and tapes* and an 
Indian rubber tube will be produced, which, though rough* will he pcrfcctly 
■mmd if the precess lias been properly conducted. 

Thr method of making {cade*, pipe* hoi been described under tbi articlu 
Lead; hut we will take the opportunity of me nth.mug In this place, t hat UuppeajT-, 
bv Auioe recent exHnmrdtj mode by Mr. Jardioe, of the Want Company’* 
yt uHts al Edlh burgh, that a lend pipe of i|^ inch Loan?, atinl the fij’th of an inch 
in owbitv, was found capable of sustaining u pmref equal to Lhai. of a column 
of wbLl-t 1000 feet high, which u equal to 30 atmospliEres, or -1G0 pounds prr 
square ittch of totem a] AjtrfaeCr With a prestnre of Tjlh> feet it began tu swell, 
and at with H0(l feet it bun|_ In anothrr espertment,. a p^» Iwu inches in 
diameter* and one-fifth of an inch thick, sustained 000, hut burst with 10<M1 
tot pTesanre. 

H oeriru jtipn for the COnvcyaMB of water, or* hotrd by mean* of large irtm 
■tigers, worked hy one or two men, who commence witli a small horc. and 
increase it m the werk procrcdo, by changing the anger to a larger stie t whicli 
are somu times ertomb-d to eight or nine inches in diameter. The ireo in I hr pro- 
J*“ ™ buHng. is kid hnrixontotly upon trmtk cnnsLructed to support arid h«ld 
It^nnmy* Olid the augttrs are ■liullorly suppart^l and guided, > o as lo ihuh een- 
tnndlv through the tree. The manual Ujieretion ii of entir m »W, and ^Eremelv 
laborious: machinary, irorkrd by cteam, or other pawcr T hui thcrefnrs been 
mtredueed to execute ihe wnjk. Tlic pieet- of Urater, or tree, k hrW dram upon 
ft frame by ehatlto passing over it, Mid round twit windbtoach The ftame and 
Ire* thus hound tog-fthcr, nin upon small whu-eli traversing two long brains, 
cat r-il gTiiuikd-iills, jhlACcd on caelj s-idc of a pit, dug to receive ibe chijw made 
pj the bwtn. At one end they arc mnntcted by n cross^henirt, |N.'ltod upon 
cra p Una supportsi the bearing for a sluift, tilt cXiicrutty of which, heyosid the 
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botrliig, ii perforated At the end nf a square bole to trainre the cod of ihs 
^ ,f( r 1 lie limber and raniagfi are made tu itdTnncL s towards tbe borer by 

meajja of to\#* ; one TOpe bring made la wind Up, while the other givea out 
and drawl fcbfi carnage end piece tif timber backwards and furwurds Mtordin^ 
“ the whe^l la tamed. The weight of lb.' borer u supported by a wheel 
turning between uprights fixed dn a block, the end of which reals ub W n the 
ground-silli: it is moved forward by means of two iron bat** mimed to the 
frti] it CTDiHlU uf the esrns^jh The distance hetwecu the wheel ami the csr- 
riage may ho varied by altering the iron bah and pins. so as to bring the wheel 
a]ways *3 near m auLvameul to the end of the tree. The shaft may foe tamed 
by any first Town. When the borer ia put in mutiub by turning the wheel, he 
drawj ihe (.rcc np to tfoo borer thus pierce* ft; when a Few [aches are bored Els 
draws the tree back by nrercisg tbe motion of the wheel, m order that ibo 
hnrer m*y throw out its chip; be then returns the tree T and coutinuca the pro- 
cesa Until the work ii ftui-tied ■ the borer, in this Oh, be it! llu *rbal it may. 
u of the liUne shape *a (hat of a common auger, Wa would Mlggest the 
empioymanE of spiral augers instead af the common, a* the formtr would 
deliver tho chips as it proceeded, and mi require withdrawal until Uni perJ'ora- 
lion wad completed. r 

&oine years ago Mr, How. I, of Oswestry, invented a machine for ranking 
concentric wooden pipe* out of cue piece of timber the mechanism of which 
war on the «me principle as flint we have described under Mr, Murdocks 
palrfH i fur rawing out stone pipes, who, it appeui, derived ihd principle of 
operating from Mr, 1 Towel, nod modified it si on to Adapt it tn the eutlilr- of 


atone. 


. ^flPfoyrpcj,—The clay of which these ore made i» obtained from Fitrhrck, 
in Dorsclsbire, and At TcEgnmtimli, in ileionshLre, in large lumps, which are 
paniied: by damping in water in large pita, where the Nation m well stirred 
up, by Which the ftoaai nnd conn* mutter are ik-jwslled; the clayey notation ii 
t]lrt ' P***™ aiT ^lo enother, where it mfo*idea and de^t* lid clav. The 
water, when dear, is dxftWD off; end the clay at the bottom is left mlikjondy 
dry ftir we, Thai pj-vjm.red f the cfoiy ij spread un a hoard, and Lenten with an 
iron bar to temper ntid mix it; lbi-n it is divided into pieces of the pmurr *kes 
|jj form a totgm-pipa ; tosh of ihtse pieces ii raUrd under the hand into a 
long roll, with a bulb at coo end to form the bowl; nnd in this state- they ere 
luid up in parcels for & day Or iwa n mjcil tbny Wo mi iiiiEciently dry for 
pressing, whidi U ihr ELirttl proce^, and in conduefttl In Lhe following manner — 
Tile roll of day h put between two hm moulds, each of which 3i lmpres:^d 
With the figure of omj-balf cvf the pipe; before tlie^e are brought l4£tLhrr« 
piece ni' wire of ihfl sire uf die l^re is inserted midway between thi^m; they 
arv lurii forced twe(her in n ptesf by m *±ns uf a screw upon a bench. jV lever 
i* iMOft deprwied, by wliich a t^?l clltcn tbe bulb at Lhe end, and compresvcs It 
into tbe form of a foowli nnd tin? wire iu the pipe ia afterwards thnint Lock wards 
and forwards in car»T die tube perfectly through Into the howL The pre 3 & ia 
now QCtSftd by turning buck the smTIxw, and the mould taken miL A bnifa ia 
next thrust into a cleft of the mould left f.tf iho parpen, to cut the cud of the 
bowl smooth nnd Hal; the wire la carefully withdrawn* nnd the pipe taken out 
of the nioalcL 1 T,e pipe^, when (o farcwplelcd, arc laid foy two or three dnyi, 
ptoperiv HTUftgedf id let [be air have aceesi to oil djelr parti, till they become 
?. ■ 1 w hen they iu-.j dres^d with sump ere to Uku o(f ilic rmprea^iap *4 ibe 
jcmts of lhe moulds; they are iftferwordi amoothed nnd hoUsbcd witli si place 
of rinnj wood. 4 1 

The n«t |iroc«« u thal »f baking nr Wring; nnd this is pcrfnrmcd In n 
f<irtiA» of .1 petukir tuuitnurtinn. It t* lioih wilbin a cylinder of lirtrLwurk, 
hunrig » dnme at top, nnd a cbimnay rising fm™ it lo a coniidtr-Lle li^iuLl, tn 

pmmntE! fl» dr.UciiL Within thh i, ^ lining „( firebrick, having a W 
al tlic turn am »f It- The pot vhich <- litniini t] U i tiiii-j in fiLrin.d t*f litnkm 
P«“ ° f F J ] J " “ nlenlsi1 ,0 F d, «r b 6wb tlnv, nnd hardened Uv Wine- it 
iF “ f v f ^ ■urtW.ndinB it, n.mWting 0>c Wn from l|, 

firivptaEt U|J Iu the Amt, and ibnmgh « hojr in the dmuc into Ihr chimm-i 
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Within til- put icvtpftl projaetmg rlngi are midi?; ami upon tL l= u the b.vxis nf 
the pipes are supported, Use ends resting updta circular piVut-n uf pottery, which 
annul mi -Tasall I dose pillars, riling sip in thb eefttre. By this QJTAitgemenl a 
seuqS] pat nr crucible CJ1CT he made to contain fitly ^ro<sa of pipes without the 
ri#k ©I damaging any of them, The pipe* ^ put into the pot at ollc side, 
when Lhe emrihl* in ; but when filled* this nr]Fie* ii made up with broken 
pip** » Ulcl Elay- At fii-it the fire ii but genii©, but it is mt-roued by 

depree^ t© the proper tvuipcrnture, ami eo canfmued fur seven or l ight hoar*, 
u ihrli It Ls danipedl, and tucaei] gradually; and wllMI cold, the pipes are 

taken out Kmly for sale. 

PISTON. That nut 3n :l steam engine uit which Ihc eiefitic fartie- of LI iv 
ateimi exerting itself puts ii into motion; and which, through the medium of 
tbc piston rod connected thereto, actuates the entire machine The U-rm pistem 
m likewise sometimes employed to design as c who! is mure generally (i-rmcci rhi? 

bucliet ot t pump. There in on p.trt of file steam engine in which correct 
principles of construction oud accurate *©rkmanship axe -u essential. ■ i tb© 
f idca th* |* ia «ah which rah against iha cylinder ur sum^ivny do not rowtA 
m eceryjiart, the steam ercapcff, power ia Ui, and fuel is wasted, if the trbLaq 
tttb* hard in nn« place, iind softly in another, the csFinder becomes unequally 
worn, and its utility impaired or destroyed. To dbrxate these ditfu u ll it s. 
therefore* the rubhkllg surihcia of a pUton ahoiild not only be made m Uniformly 
“ possible, but ulsucluitiCp lei ordet that:! may eijnitul and fill up all ineqiniliiir'd 
of tfuriiice with a gen tfaprcssiircL The u^Uid mod© of vN rating thi- object ts 
repreientvd in the subjoined section of li 
common piston for a l»w pressure engine; 
n i=i the lower Eacc ©f the piston mode of t£ 

metal, to which it fired the piston rod 5, p , : "pT - I 
that poasEs through the top plate c, whicEt " T ' ^ 

ia iMilir fail to tha lower by screws rfd; 
ale a is the packing (as it La tEriuedj 
wide of hEmp, saturated with tallow, 
wlueh is. wuolmiI and bound round die 
annular cavity uumIu between the plates 
? JT|,J v Oiia eLaatie packing, os it w*.ir* sway bv faction ipM lie cylinder 
“ a£ ™ d “Pr by tunimg the icxcwa ,U. v. hijzL. for CB »ft ou t egriW 

theHdMof Olfl cinder; and when retluwd, it:, renewed fajiepwkine 

'TLtl. If,,!) iiuieridls, From ™-juit of due care mm) jkill in tl.is kinder pnekin/ 
* ereiil kaa of (hiiTer m an engine ii olttr, iiinaincd, tillirrby the eteun Main E 
Ihc puton, or by Ue being Mp.cciwi K. tight as In cause grcai rrirtion, arid 5mf rl 
wear Itaelf out. If tlie steam i,f an engine Ih.- weak, ami Llsc iwkinb; ,,f the 
P“ [ °n P r --« tightly ngoin't the cylimlur, the whul^ or nearly tlio whole ,,f il le 
^wer may he expended in ghlbg it Diction, especially ib cylinder* of .mall 
djameter. On the Mlilnuy, if the packing |)H-.<e» very weakly against ihe 
f) lilhurr, ami ll>r; steam bt wry strung th^ ileum wilJ pu^h llio pflekiue nwax- 
and pass Ecii the other irida uf th* piston ; and it ibuuld he burn© ict mixid. ihat 
whtn Less liappftn^ It n uoi only the hi** of din Hearn, but eIl© rEaetiun which 
a t exerts on the other iidc p neutralizing an amount of fibree cnind to ft* am 
vulilbic. Fcr tLe* rtuons. it became obvious felt' pistons should 
another property, that of being ti^hl In proportion to th© ” 

farcE of Eh e steam which prases upon sbem. Several ^ T- l - 

1'lun-s have been proposed to eonHiuct pirfMii nn that 
princaplcp ammgsl which arc tlic following, profaised by 
a Borro»pandimt in a peHodlcnl jouznid m la2^ p which 
perhaps deserve notice, as furnlehing uaelUI hints lo the 
praetird man. 

In the BUtma^d Jfa* l. A A fa a metal plate Ji&ftm? 
upon iha pLstim tch! ; JJ I> is the solid part ot the pistoti. 
cannected with t|i? plate bv ti b:md « i¥ B - the spaci- C C 

SW.m T 1 ur 1 ' 11 ^ ot 7JP na ' s " «“i*L HV at HTTaiiEomaal it Jill he 

W * thaX the E™* 1 * dlt of the site am, or other pressure, n S wn tliesmlmm 







PJSTON. 


wr 





of the plates, iht mme cloiely wdl the packing he pirated against iha aides of 
the eylmder- 

Tba iV infixed fit?. 2 ia a variation fro to the East ; the 
top and bothim plates arts ftKed p and the steam aft® 

Upuu vhcfrt balls or plungers b fi* which, by beingprised 
inwards, force oat tbe poking at fh* siil.sti. /%. 3 
rx'pte'tents a made of apple mg the principle to metallic 
piston*. A A is n tneUlIlD |3a|e sliding on llw piston 
rtnl, and mode in tbo funn marked by the dark linn. 

At IS B are metallic of ft triangnLr farm, divided 
and breaking jjmat; DD is Lh? solid part. 'like pin- 
wart gf the "steam will cause the plates- to descend 
which, pressing upon the inclined ptciSlfr» of the riueii 
of ei>uf»e nausea them tu expand, and adhere to the 
Aides of ihu cylinder j a amid! Ipilcf l* left betWHC 
the «Ud port and the pistes* lo allow fur the descent 
af the latter, hMl in no way ea great 4s represented T r 
the being only designed by Lhe mvffltac Ln show 

the principle, fttui uul the details af consSrucLion- 
Piston* picked with hcrap nrid ttdlow can tinned in 
Use, wilh very litlh' wffl4ke p fra in tlie lime of Captain 
ha very La that of Dr. Cartwright* a period of ninety-nine year*. That scientific 
clergy na an had, however the honour of fij*tinlTodwemg F tn an hgenlcuu engine 
of hii own construe! i mi. an expanding or elastic piston made entirely uf mclol,—- 
an invention of indispensable utility in oil engines Working at high prv**Uftj- 

As ibis piston hmm h^n considerably modified by various engineers, which wo 
ahaH have EO nut Lee hereafter,, ur? wlioll here Hale briefly that it col lifted uf two 
ringe of hra-s s, of the fell size of tit e cylinder ; tb esc rings were e ach eat into 
three nr mare segments 'Mid Uid nnr over llh= utllrr F » n tn break the eon- 
Unuily of the vertical joints bet ween the segments! cumcciilric with those ?eg- 
mentfl were a atmH&r arrangement of segmtpiU inside the nth-sri* which were 
b[i!E iti ilL-d to stop the steam bom passing horizontally; in the cavity between all 
[lie segments were placed feather springs* designed to pres 1 he segments outward 
ia till np the cylinder m either that at the piston wore. That pittoiifc hawrver* 
proved very defective ; for as the exterior segments wore* and conformed to a 
Ihiptt circle, the inner segments, which had n&weor, were no longer Mnctntric 
with those outside of them., and crevices were thus opened* through which the 
steam escaped pa*l the pietuh. 

Akflongac those pHunu who directed their niteutfon to the improvement of 
thia important part of the engine, Mr. John B:Lrton was the most successful 
In thu annexed engravings 1 represent* a plan of the piston* with the top 
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pluta^rtWflVifi uij tuf. 2 a ircrlicJ toction of tlir saiiw, tijten on itc line l rrl.A 
on the plan. « a a n iirJ four roruJ arglii^nt^ ; l f- four Hghl-anglnl wedjjiu 
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iiutij'poard brtwaen ihe sr^nirntf j theFr points farming a, portion of the periphery;; 
fcff h » thin steel spring farmed into a Pltiglo brood bmp, and pressed into 
the unduliiEnJ form roprcsentcd; by which it is Tnuurf tn net with uni (ram energy 
upon (he wedged, until they Add 11 1 l- segments became eo much warn in the 
{flUTM of time. that the steel spring recovers itself fnO its original circular 
fqpjrf; d is the frfl'jjlc-WO^ tn one piece with the lower pints of the pi* Urn i 
£ ^ the pin mu rad „ the dork spaces shown an the plitn within the circular frome 
rf art CJLvitim to lw i n the weight of tin*Lai - the Ollier dart -spaces ore cavities 
to allow af the free- action af die circular spring* 

To prevent the Srgtm hr-; front fnlIiUg out of their plot as whilst the pis tun It 
being Eaten nut, nr pnttntn the eylindEr, the perip li l‘ rv af it is rrunvij (tear to 
\U upper mul lower c-dgr, Ln which titu ■Ltirk two slight spring hemps, ahft Giiaii 
into farted joint#, which cinsu tngc-th*r simply hy their eLftS drily- Tn lubri¬ 
cate the pirtop, there is a third groavcj made midway between the two former 
for the reception nf ihe oil; the* a p an* ore Hot iutrudciccd hi to the figure*, 
J’lii- iLi tiiin eh as fallows. ns the piston and cylinder wear away by tbr friction, 
the circular rpring e presses nut tlip vd^n A, and tlkr+c project liic segment* 
against the cylinder; and as tbr segments become reduced, the wedges dll up 
the llmrcwdug apenlng between thr-na 

An abjection has t^cch raised; againJt this piston, that os the wed^e^ must 
m^Tc thn-iU^h o greater apses than the segments, in order to press the 1 niter 
inlo the circumfVrrHtiri linty tlu- wedges UilUt tn eonsequoDM rub twice ns 
much AgomsL the cylinder, and conxGqti stilly scare iL Tins otneetjon we Itelieve 
to bo Unfounded; and Mifjtf W nUf experience Jill d aberration h.vrc cilcudc-d, we 
have found the wear very luiifbrm. Mr. Eam'm perhaps, Eoftona tin 1 KgocnbL, 
or mates Ebem of *h 4 liny, which il more cadly abradrd than the segments ; 
sometimes (we bare been informed,) be obviate* the snppnaeil tendency af 
scaring’, hy catting rout □ yurtiroti uf the end of the wedges, so dint they da Pul 
bear upon thrir whole d*pth nr tbieknesu Ajrotlfc.d the cylinder, Consequently 
they Will abflde twice os fost as the segments, supposing then U* be HJOkliy baf iL 
A great rjiric-Tr of me I nil ir piSEnUs hove beets mode of laic yeoro, but wc know 
i.if none that b&v* fu hilly jin»wt;:ml tbr porpaSo Os the recently patented inr- 
pravemt ijt by hln Jnbn il^IkiwalE. of Johnatnn, ntfir PlitlrV, wliu haa a 
jsjanufactary aTthem at Manebcslcr. wlsere, we undiT^Ejinth great nuiube-rv fire 
OjilvaJitageously wotkilig in ihe engines of tbe factories. We hare seen them in 
Ottier prtrti of the kingdom, ami Cittl rifu.^t thekr MUtn?rior cmeilcnce, 

3 b thu spedfimliun of his patent, Mr. M^Dawal! * tales, thnt hi^ fSEperiom 
in she wnrkinie of cajE-iron putntil I^S bun to ulmTve tbat the surfaces of the 
metal hctwrcin the sp^mnils and the plalni agoLnht which tliey dlllfr rapidly 
carrode, and beccmn converted into n sulnitailieL rcsemhlkn^ plumbaga, by which 
(be rlfec*ivim 1^*3 of the pistuu is erf eounc sEriausly irnpaired. As a rrttnrdjT 
fur this defect In Cfill-fron pfitana, br linea or cover? tbr af^ri^iiid sorfnccs with 
pi ales of liTDRi or gun me tub which ha crausecLi by screwing or pinning tn the 
csit-iom, and ihin in quire* the durability of rhe gun nirtaJ at a Exjfilng addi- 
llonol cXficaec above cn^t-Lran, 

Annihirr miprtrtatii impfayeiuen I whkh Msr, M'Dow all luii inirnduced t 
eon-ii'iLq in n modified construction of the Ecgmenls F and in tlie sEcnnk ^.topH 
or slides by which they uri- pr^^rd «utwnnLj, In the figure on the mt 
page is exhibited oil external elevation of aqs of tht-w catf^imn p1*toui i a b 
the piston m\ which passes through a snbd central block, ihc upp^r part 
which is seen al 6 t and through the top plate c, cm d bottom pi ale d f th e loiter 
being mode fast to (he bottom of the central bbn k through the m^iiium or the 
piston nnl j, tbe top plate e, fur the convenience of femovul at plaasurc, ii fits-- 
ti’ned to the e^EUTfiil bluet fr„ by meani of strews (ft Bvlirecn the top niid 
butcrotn, nLalts, and annitid iho perlphi-ry »f the central block, ore fitted on 
H vpamiin^ ring of fc^tTjenr?, two of which are Setts al //; these segments 
justood of being- iltvifle^l by perpendicular cum* a* tutlil, bare thr*e parts 
inciiLLt'iJ, u iccn at -r, which thua overlap eaeh other, and cuu^ th-e cyliikdct to 
by equally worn, r *hMi would not b^ (he cdic w ere the- apertures between llio 
divjitMt* Tcrdval.) Thv Inclined rtcricH through which the slewu migh! [him 
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ii lEnpped by movable *lldijsg pii-ccis which are made tti pirS* contiun iHy 
against ilic j egmtttLi by the agency of springs* in the same mimur a$ the wedge* 
ore acted upon by the springs in Hurt nri'■? piston, pravluusly described. One of 
these lining pieces is aeon ot the printing part of % being pf & rhomboid*] 



figure* (.bat fills up corresponding notches irmile in tha comers of tlte ieg- 
■nienta, end Hqk p*rU which Cornu in corn tact, ami are represented by a single 
\mv, are fac^d and ground to each other, hi prevent \ [in upward or downward 
plittle of the sleant; and fo atop it InicraEEy, tiie slides are ground Id fit the hacks 
of ihc segments KG wluch they ure cnnneeEed, by dove-tailed i^roorcs, represented 
by the two [Him I Eel dotted line* h b- The double lines of i, both ithovtf nnd below 
ihf segraoaEi, mdfcalc the brass lining* belm.- nitftilmhctL Mr. M'Ddwjl[Is 
pate at indvda the ■pnlicationi of the *arac improvements, namely, the h [riling 
sleem stops* and the brass tilling to the air-juunp baeketa of Etcum engine^ 
de^crtbtHl under tho articla Vali-e, to which lib principal Impreaent ent in 
this appendnge relates. 

PITl’H. A train u us substance, obtained by tlie inspiuatjaa of tat. Them 
or? two melbndi of obtaining it ; one by simply boiling tlie* tar in large iron 
pot*, or by setting it on Bra and kiting it bum until it dStadoa such acunautenee 
**, by dipping a stick La el and cxpsauig It to the air, it readily solidifim, Two 
barrels ot tin; \ml ter, OF two and a half barrel of green lar t are thus culS- 
tcrtible in [ a one barrel of good T'lkh. The foregoing ha* reference only to tar 
obtained fra in the pine-tree and other vcgelabW malfrra- bul a largt quantity 
"f tar und pitch ate obliLUtcd ill ikb cnuntiy fioiit coxL On ihe blink* of the 
Grand Junction Canid, in ihe VLtiiniiy of the large iron and Cnnl worka, them 
were e&tabhfdo'rE *ulse yean agosetend ^tilMlorki> r| in which ilia ittrti musters 
aeul their raw coal, gratis, and receired, in return, the cukes produced by inch 
ennl; ills pro|iricEi?ri of the tor-works being conicMed with the ooEupeusuikin 
afforded hy liic imtlf alone . the following h the proeosi nf oblaining it; -A 
rjiiq^if of lyrieBu or in Silly Stoves ts erected, and supplied wtth coal kept 
burning at the hcUEom; ihr smoke I* conducted by proper focfncital tunnels into 
* w i CL ^ funnel, of one hundred nr more yards in length: ihi» lutitiel 

is bcidt of brick supportird by brick -m relies, and enretni ott the top by a shadluw 
pond of water, which pund ts supplied, wi th water* when wonted, hy a ileam rngius 
1 kilting fug In she crinl nr iriui works. "Jlic coldness of the Wiitor gradually ■cmi- 
densei the smoke, onif the Ear m rail on the H^-r of’ the funnel, whence it is 
COM vexed by pi pss into a recelw; from the letter it is pumped into a botfer H 
mid «TUtmt«d to the rcqciiird continence, or aftcnriH inspissated into pitch ; 
h lien tne tatter \* tise tase. the valafile paiticlea which miau during the inapis- 
■atkm am ugain cwidtiticd into an ml as a vomipK tn this praeeiE the 
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smoke- b decomposed, nothing arising fruin ibe work but a while vapour from 
Huni£ small fiinuaU t kept open to give draft to thu liren.}, and a Kiiiall cl'bparAlfrn 
of ^ulct from the poud, oCcaafean.'d by the beat of ihu sonokc underneath iL 
The process require a but little attendance, ibe principal labour being that ui 
supplying the fuel, III ei Ear-Work, where twenty tuns of cool ore consumed 
per day, three bkbetat^r^ and a foreman. do the wFiiiSc bnainrsia l and the quan¬ 
tity of tar produced will be about 2d barrel* of 2 4 cwt each; or t! i barrels of 
pitch of tlsE same weight, in six days, Seine coals uir, however, Su bituminous 
04 to yield one-eighth of their weight of lur- 

PIVOT. A abort shell m which 0 body turns or revolver 
P LAN , a represc-nlalinn of lamediing according to tine proportion of ita 
parts, made on a flat surface es on popur, pasteboard, &c. ^ iucb ace mapB, 
charta, &r. Jlv die UTiil plan, however^ a draughtsman miirnHindl it to bo 
either ft ground plan of a building. UibJcItflH, >Hx-, or the arrangement iind 
exact proportion* or n htttiautitsd ■^ iinn made in any pAtt of tie aanm, 

PLANE, in Geometry ond Mechanic*, n perfectly flat surface in whatever 
TKrtltauru ** ImricnrtUl pfcui*-, vertical plane* inclined plane, If a sphere he cut 
by a plane, tlio section will be a circle, if A prism or cylinder be cut by a 
plane. Either through ur paraSb:! to its axis, the section will ho a parallelogram ; 
and if Either of these be cut by n plain- pmAllel to its base, the section will W 
similar m that base. Al-.a n sf a cylinder be cut uhltquelv by o plcilJfl posBita 
th roil i'll it - oppo*Ltc sides,. the svClmu wdl he iiu oval ■ «: e]lipie If a pVfntnifl 
<.r tone he ent by a plane paashaF through tin- Okeh, the-section iviIL Lie a triangle] 
but If thsy be cut parallel So tno luoae, the section will he- aunLEor to the Lum*- 
Ec" s cone be cut Lv a plane parallel h* Its Hide, the sc-ction will bo ft parabola ; sf 
it be cut ■ i« iipu-iv, that llie pious does not pass through either the base or 
the l!i■ |■■![■■ cone, the sectuin is an eUjp n ef if it be ent by a plane which 
passes through the base ujii the opposite cone. but docs not pass throvgH the 
vertex, lbL" section is a hyperbola] and. Lastly, if it be dit ty A plane, either 
pAriillrl ta the base, or in enu-coutrary posUkiii io it. the section is a circle. 

PLA3JE. An instrument employed for dittoing wood and other siib*UEkees 
10 a true yhf\c of nnooth iurfflce, of which there ore a great VaTh ty ; they arc 
ut null y divided inti- two principal kinds, nnmcly, bcnch-planei fsnd mould tug- 
planetf j of the farmer, the prindpaJ arc llte 1'oiijT, jock, trying, and smoulhmg- 
plaElOi: tsveh of these i^ aguin Lbs lingui^hed into dauhli- or single inici, rtreurding 
es the cutting port is formed. 'The single iron ia au iruLi blade, the lower cud 
of which U rtccl; and the cuttsiig-cdgc h fot»]c*l by grinding it to a siugJc acute 
angle, as represented hy the pie-Le marked if Ln the following cut^ iu ojjicration 
is prullv cif .! LutLiii|.i and |iar‘ly uT a Hcrop.ng nature- In planing some kiEi«:s 
of wood groat inconvenience was found from this f^rnt by it* frequently earing 
up the- tur fait instead *A' tmootbin^ it; n partfal remedy for thla defect was, in 
calsicquvnce, intrirduced about thirty yeans ego H by wbicll aEUithsrr pllUJfr-iroUj 
cidh il a |S top-iron," represeuied ui Cj was added to the under 
one by means of a rtrunw COniltCtillg screw, which causes the 
edge to p^ s* doudy upon the tower one, The cutting-edgo 
of tl r vi Inch projeem a Utile boyoEtd f, m, therefore, tlu? semu 
as before; bm it b prevented from CUlenilg to dee-ply into 
tile Wow! ot rather, the ^hating wliicb hren been abraded from 
the wood reed* tf a new direction by ibe abrupt ttiterpuiiEioo 
of the Eop iron anil prevent* ibe surface of tb t WirkI from 
being turn. This LmprtiveineELt is so dedded oa to cause almost 

of single iron planes. The rcEUGdy, bnwcver ? is Enc-mnplete, _ _ 

fur the planing Ilf very hard WCH*U; far which purpnac. Lei particular, Mr. 
Wfcssfflp of Kunnington, bus found it ndvali tngeoUs to modify the w'mg]a 
itEin d, by making El of greater thickness., atld giving it a bevel m both the lop 
and hcitnim sidcs^ at an angle similar to that shown on the under aide of if. Sty 
this nlured funn of <AlgC, it will be evidcnl that it partakrs tnorc uf Lbv 
Aftrou i yet it vi found to obviate idem ttL-tEually Lnc defect#ot fottiier consErtte- 
lions. Tha eiljie is strongc-r and more durable], it gi^-cs a bcantlTufnmootli 
itufflOE aliuuat without ibc oid of tbo tamper; and, Hum i t* utility to workmen, 
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emStfei (he inventor to (he reward fuf Ern guineas) given to hlEU tor at by (hc- 
Soeiefcy of Arts. It is pe^uJ int 3y valuable in plaiting blltd wuods serous the 
grain ; M iii pTapn.riEi£ box lor the Hw of engraven. 

PLANE-CHAHT, rn Nmvigalfom a sra^tiart cuHrinieLed ocj the suppuai tac^n 
of the earth and st?4 being an tXlrlifM plane rcjrfect, Such chart* luive, 
cons&qimultf, the meridians represented as right Hue* to each other. 

PLAN E-SAIl IN CL The art of perfenulng the several rackaump necessary 
For cvmEitodnjf a ship on the oce.HH un the principles of the plan e-chari. 

PLANE-TAB LE. An iuilnjuiejit. bv which the draught i>r p&*n of an 
estate, Ac- may bo taken on the spot, while the survey nr meaiuring k gwfog 
on. It consists of a pcrfrcsly flat rectangular board, sufficiently Large for the 
purpote^ the centre of which moves frwly uu a ball and socket HUAmd to the 
top of dnt leg*, yti which the instrument stands; by this mciuii, when (ho 
leg* are fixed in the ground, lh**taWe may be inclined or moved tnund in any 
proposed direction. For the purpose of fixing t nhcet of paper on the Inblo, 
there il a frame of wood, which fits exactly rnundi ins edges; MC lid* of this 
frame is graduated into equal parts, and the other aid^ into degrees from (ho 
centra of the table; by which means (hii instrument is made to Ukiwcr (he 
purpose or a theodolite. To (he Me nf ibe tabic a screwed a magnetic needle 
and HJtii p ii a, to take direetioru and bearing; and, lastly^ then; is a bra;-** Iwo' 
foot *caie F furniihed with two Optn sight*, ur das a small telescope, serving as 
an index, The Use of the ptatifi-taiile is is folluws:— H living moistened a sheet 
of writing or drawing paper, spread It Mat on the table, and seeura it in Util 
position by pressing down the frunt^ op its edges* TV liett dill piper ia dry It 
will be perfectly loiooth, and ready in have drawn uu it the pUn of the proposed 
scene. We then begin by setting Tip (he table alany part of (he ground tnat la 
judged rn oat proper; Afl d having done this* a point, ii tnadc in some convenient 
part [of the paper to represent the Spot wlwe she Instrument stands; we are 
(hen to fix in dial point of th* paper, on a lee; of (lie compasses,, of a ffofc steel 
p(Uj and apply it to the fidudn-L pdgt- «f (he index, mo ring it round (Lie (able 
ctose to (he pin till some desired point or remarkable object, sueli 41 the COffjfr 
□f a fiarid, a (rae, n pick**, flte, be ran through (he sights; from the station 
point in obscure line u then to bo drawn ■luDjfi the fiducial edge of til* Index. 
We (hen mm the index to another object, and draw a litre on the paper towards 
it. The same pUffl is repeated (ILL ft( many objects art? Wet U may be 
deemed hccct^ary for the purpose, We thcEE mctuLifc from uur station to 
each of these objects, taking the ttwetury oUketa lo eninen and btlidingi 
in (he idgn, &c.^ Laying down (he measured distances, taken from 4 proper 
scale, upon the respective lines on (he caper. The table Lf (hen to be 
removed tu Aliy tine of the objects In vbieD the measuring Was made, as a 
second station. liens il mLlst be fixed in its original position, turning ir about 
tbs centra for that parpoae, both till (ha magnetic needle points to the same 
degree of (he comp4*i as at first, and aUo by Laying the fiducial cdufe tit the 
index along (he line between the- two iEiLtions, ulld turning the table till the 
farmer ilatinu eon bo aeen (hirough (he tights m tin: index : it ia to he fixed in 
that position. From (his new station repeal (he former operation*, stlluig 
several ohjeeb by (he edge of the iflilcK, Rod mEaiurtUg alkd laying otF the dL- 
iJinfi'i fn tliis maimer Wt printed from one station (0 another, un'o-ULring such 
lines only as are indkpmsuble, and dcletfninifig u many as possible by ifltcf- 
xcetlng JiUfa of direction, drawn fruiii diftVrent Blalinns* If before th^ survey 
be completed, the paper he full of lines^ measuramen Ls dtir., ppeourso must he 
had to -i(i f >ther xheet of paper, few a line in auy numijt-r through the forthasl 
poibt of Eha Last htariun. ILei ej lo which the work can be conrcitijetitJy Laid down ; 
ihen ramove the sheet from (be [able, and fix a perfectly cfoon sheet in iti 
place, drAwitlg upon it, in a part the ujra( ci.nvtnictK for the rest of the Work, 
a line 1 li represent that drawn at the end »t“ the work on (be former iheek Cut 
or fold the old sheet by thin line, an; apply the edge Lh:iE it may oxk£tly 
cgdncnJ^ with the corresjjanding tine uu (he new aheeL While (hey lie (ogelht-r 
in (his position* produce the Las! station Lint uf the old sheet Upon (he new un£. 
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ocd fJufe upon It lilt r^miundfr uf [be measurement of tkl line, litpSmilng 
where the work ended tin llu- did. Iei it Li maimtr tfiE Jjtdc™ may Uc euntinued 
from Ui i* sbe-et lo onttl^i till the proposed survey U complete. When the 
stiitcy b fiiakhed r the ihcrti arc all la be faidlehcd together, taking cftK dial 
the lines in one sheet accurately meet the corresponding lines in anathcr 
throughout 

PLANETARIUM. An astronomical machine of the same nature as the 
orrery, designed to nx \libit the orhr.s, motiooj r mid phenomena of the planet* ha 
ths SiLilar ijitcm. In a machine of this kind whkh wxls nmi true ted b y linggena, 
and is preserved in the University of Leyden, the revulutbm i«f the primary 
pliLtid-i about the hues* at;tl ib.it uf Elid muon round the earth, are performed itL 
thi' enact tiEiLQ ill lit they are actually performed in nature, The orbit* of the 
lonrifl hud pbuneh are here represented with ibetr irsie prepmtions,. ecoentneitic*, 
porJlioELB, and declinrslLDllH from the elliptic ; mid by ehis machine, U by ft per- 
|i» tu.nl K]ihesnerii F die situations, conjujurlbrii, oppofitioriJii Ckc. of the plane Es 
far atky time may be aocurnielv fien nuineth Dr. Desaguiien constructed 0 
very complete planetarium, which he lull described in hU nf Expert• 

mi' a fa' pht!^pkff r published iu 1731" but tin mu*t attlprudous, superb, Alld 
elaborate planetarium efrr tiOlutMlcI ed, was that which was publicly shown in 
London in 3 7&L and afterward* purchas'd by government ld hr It id nut with 
Lord MaeiLilruyv it* 17&3„ fti ft present to the emperor of 11 the Celetiitil cmpire/ h 
it t-j^hibitj all the bodies both primary no d secon dan 1 , of the solar system, with 
theLr orbit* in tbe-ir due proportions and podtklnm ntid all performing lucLr 
fljmuji] and din ituI motion* exactly flfi in nature, exhibiting, at all tkoei, the 
iron mid real motion*, positions, aspects, phi'tiomcbiir utol even the mcqumlMei 
of ihetr motions in tHiptkol mbits. A* . a ^ ravings uf jdaoetoiiume liave h bow- 
over, been exhibited in ah the Cyclopedia:* and works of mechanical science, 
find 33 every mechanic well understands [lint Iheir tnotiotN lire regulated by n 
numerous tmin of wheels, which it would be extremely tedious to defat), pre- 
cLicEv in the same matiner as in horologicd machines (dia bauds or indexes of 
which, instead of hearing pJuneb at their extremities point out the time), we 
■ball coatent oureehea with referring the reader io rlifi article AitmoNOitt in the 
fhtfhfd Encychpu^ifh h.=r a eery i'nll and interesting account, UEaitmted by 
engravirie£, of i-everal ndmijTiblo n toe bines of this kind 

■*PLANING MACHINES. For the planing of wood and m':Lil otk the [0100 
■rate, by power, t\Ectuive and varied medtttui*m has httn rmptoyed; in dm 
invention end ftkitlieranco of which the tote Mr. Bramah largely cantrihutrdr 
Under the article Fioosn-sm wo hove di-tttibed Mr* MuirsmkTit phiutikg 

macliiricrv. 

PLATt N A. One of tlie mctft]s r ftnd th* iieaviret body hlllimo discnvercrl itk 
nnturcE its sjMrciiic gravity being wl:en puro. It Ls obtciincd from on ore cr 

metallic sabd brejugbt fmm South Americo. which cutilaiu^ tK^Id-H* plaitUit four 
new metiils, namely, polladiumi iridium, c*mium + and rhodium j nlso iron atul 
chrome. I'btina. combitLt'd with palladltkin mid thodlum, is fti hard fla fnm. 
It is Hot filtered by eHpatwe to (be itir p neither ii it actyd itpon hy the mast 
caneentr-nird simple' uzida, even when boiling or ili ittUcd frnm it. It bi very 
malleable, though i?uiuidk-ruhly hariji-r than ^obl or silver, and it harden* mueh 
under I hr" harnn> r. Its colour an tlic Umch-sSane is not diatiuymahahEe frarn 
that of silver. Pure ^Uthm rcqulrti ft very strung beil iu meU i(; but when 
urged at a while hea^ ports will adhere Ingflher by h.iumimn^ Tbw pro¬ 
perty, which ift dis;j[tigtltshcd by [Ilc name of welding, <- pr^Lihar to phiEina and 
iren, wtrfeh resembU each ntL-'i-, likcwE-’c. in tlieir inniiibiHty. Flatma i* 
obtained hy difisolving the- erode ru^Utllje partEcac* in nilro-murittLLc ueut, \\rx\- 
[■itnted by ammonia, and mposed to a tiptt visltni hea^ by which l he acid uluJ 
alkali are expelled, and the nntal is reduced in nn ^'^tutinnu^l itate, whtn it 
may Ike pressed togrthoT by a huti on-hooded iron, bfi Liken mil of the iumoer, 
fotgrd t relhluted. and 1 forged again into a bar. AVill.s Ibuiid 1 .lint ]-Ltiim ti jbt 
ftoiikclLmei be: melted upon a bed of charcoal in a eniLibl&j and M BoLksingnult 
r&caotly fouml that it might blwiiyi b<u melted in a blast furnace, if the erucibltl 
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bu Siin’i^l tiHiile with a mixture of day and charcoal; the uilcon, In hit* opinion, 
assisting in the reduction, I’JmLelli may be meltnid in quantities not exceeding 
two ounces ;ii a time, hy \\k nxy-bydrngen blow-pip* r mid be kept in fuitun for 
same time. PJadna la much nsed Ej,= r crucibles, evaporating distil* mid erm 
ofonfofr:*, i hnngfr at v- -jiijI-i of ill* nrii]^ it ^ s *u;ied Upon by cnUntlC 
jioLubp and icecreJ of the neutral sails* The proper solder tor it is gold, 
i'llt concentration nrf sulphuric acid » now OTOftil^ performed hy plalihii stills, 
with io.dc.il beads. Mr, Tarkes 1 1 y = ona of thm Lind, which liolils only thiiLy- 
fire gallons, yet cent ft£W> guineas. 

TE.A1 fNCip ar Pmted MASurACTOU. The art of covering oiUrr metals 
with silver, The method known by Lka name Hit Frc mji pint!up Wtei UsUbIIt 
applied 1o articles made of brass, ofuH- they were, in other respucts, finished, 
Atrcr the goods were pdished, and pcrfwlly free from g raise, the part to 

he pilled was healed to a icmpt-roMr;; uomBwfril ihtirl of chunking iha colour 
of the metol- J ^ftf diver was now Laid upotl the part* rUld p while hot, Was 
rtlbhcii on with a hardened *t«I bumtshrr, pc-rfoelty dry and clean. Uy this 
tnrami tha iilvcr adhered firmly to the braBB* which* from iho action of the bur- 
lusher, assumed a fins polish: these Lmd much tho KppeaiUCtCO, in eolrtir and 
hin/n, of those of the presume day hot they possessed but hide permanence : 
this art io, scarcely uuw prarlised, from the rntroductioa of the -mpe- 

ri-LSr plan of plnimp upon ingota of copper, and forming xhv nreuril^ cusl of the 
■bests mill the wiru made from the ingots. 

The plated manufacture La divided lota thm.- departments, to ouch of which 
*Wf h a distinct bei of varknen. Those employed in making ve&sft&i such as 
am required to bo raised by the hammer, arc colled bmziu-ra. Tim second sort 
ore called condlwvtick-mB&n, being exclusively employed in making ail the 
rarietiei of thr-n- artirhs. The third are railed pierce worben ; these were 
oii^inidiy employed in making arlfetei with onhamemal open wurk, ouch as 
bread-br^krt^ and trays different kinds, hut this speck s of work ha* now 
become otfoldr, since the invention of pie ted wire. The articles in which 
pierce work bud liccli mode, site now formed by the varied Intersections of 
wisp, which give great lightness and eLgimci'-, with Ua= wayte, 4 ntl mat* tipu- 
dilLion, 

Frtvtu-jsly b desmbing the fiiffi'renl branclie-i of Llits art, we shall give the 
method of preparing th* pitted fthcvti and wirr, njf which all tlic diJEcrent 
ortklcs arc made. The ingots on which tha sdvi-r is laid are not pure copper, 
bnt :in aii«:y B ecmiistiflg of L-uppvr ruid bns-i; eIjj- gives it a dr ltcc of stitErmss 
gTEBtcr th:ui that ot copper, which rrmiu s it Lv-,-. llnbli? to hi dvfarmed when m 
tL’ic- Tbetnctals are melted to a proper heat, in a peculiar furnace oppropriatPil 
Eo that purpose. The licat njf me inelals. and the tcm[icrature of the mould 
wiicd ihk; metal is poured, art- of greiit importance JW for 01 P’gwnrU the sound- 
of ill* Input When the mcl.il is too eold p and its liquidity of coLiine 
imperfect the impurities cannot frvtdy art'lld. which causes imperfection in 
%U ifeubstancm The same dlect may take place from the moulds bein^ cold; 
this, with the grcBt conducting power uf the me Lai mcnld t rapsdiy raL--: tin 1 
metal of its chloric, and Jcssrtti its liquidity. The proper heat for the moulds, ii 
■OiiicwhaS sWrl of burning the fat with which they are greased on the interior 
surface* For the ordinary kind of work these in cots tttv generally rut in two 
ill the middie, brine min convenient fur plating than longer pieces. Tbc nest 
pinceSiS u ni drcBB the face of the ingot for the puipose of receiving the salver on 
nin or bath Bides, as it may be itttvndi 3 Su bn single or double phfod. Thfo i* 
effected by tiling, which is continued till the surface bocojnea entardy free fmm 
LIiC Scvud bkniLsh ; thij b au important that the naked c)'^ flhnnlct not be 
drptndcd npuu; the ■nrfaee of tile Cupper sh-nuld, therefore, be minutely 
examined by a magnifier be-fore the silver is UlIlI *m- Tlie ihicknprB of the 
silver to be Said on the copper will tw bc^ kmiwn when It \x llndcri54o->il that 
th^ silver* ill single plated m-otal, or that plated on one ’ildv oidy^ is from tight 
to tea jwnnvweigkti to tbt twulld troy c»E copjirr ■ inid, of tonrsfi, d^ubte tpiart- 
lity Mm plated on botli sijfa_ \V hen the plate of filvar b cut to a littlo less 
than the slit of the copper iurfflCC r mode ILit uud 4craped peifretlv ilcan, lh< 
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copper surface brlfl* finally trkrm, ih ry aro Laid totrether, and the siEvcr pluEc 
is tied down with wire. A little uf n iaturdtcif solution df h?nis is now 
inuLmalrd L(nilt-r the of thr iDver plaan each side; tLii- fuses ut u Luw 
red beat, and prevents die oxygen of the- p I niO-BplKcrr Dram nffttfang the mirfare 
pf tlve c«ppr r which Would preient the adbcrirrsct of i|i* silver, In this a! a ti¬ 
the iniroE is brought to die plldng furnace: ill is furnace Las a gmtc on □ level 
with l he bottom of the door. The ft Eel Camilla uf cuke*, Ths ingot is laid 
upon the barf cetrs, and the door shut, When it h:u acquired nearly a proper 
degree of heat, the plater applies tn die bul:* in ihe duwf to observe tho prup^f 
point when tliv process h finished. When the salver and copper CUrt uniting, 

I hr surface of the firmer begrm to he rivcHed, fl]id ihu Is tho sign to nmole 
Lhe ingot fp'.tci die Ere es quick as possible, The ingot being sow plated, is 
made perfectly d£tJ1 p utld Li ready In he rolled. The first roller5 employed for 
ptatrd metal am of east iron, similar tn fixe and tonstructkiu in thru* cmulr.yvd 
tor *be£t IruTI and sheet copper. The melal is rolled cold, and niinerih ri fttiin 
time ta lime. When it Las pim through ihr rollers e certain number of timer, 
it acquires a certain degree of hardness 10 that the roller* have vhje much 
fffifeei Upon it; and if the rolling Were continued, the inetal would crack, To 
remedy ihj* evil Ehclrctal is token to a reverberatory furnace : it h in id upon 
a hearth of brick or SrMtone, and the flame of coed h made to pass over It; 
the heat* iiuwev^r. it not intense, dneu the metol b required to bo slowly ht-atril 
to a dull red. It may now ha cooled in ill e qidckesl way peMlde, ta save Lhnit, 
at quenching in water dort nut harden it, m k» tlie rage with slecL it tisiw 
pasne* ifciraugh the rollers at before, till it becomes hard, and then wmeuled and 
rolled ngubq till it it feduced iomtitliuig ihitft of the size rtouirt-d. This being 
dr me, it k a gain non E nded and passed through a pair of rowers faced with cjbI 
steel, arnl finely polished ; this gives Ihe surface great sumo limes* and truth, 
IE b now annealed fur line Inst time : after iVn file ahcci* arc immersed in hoE 
dilute sulphuric acid, then amured with fine Colors sand* which fid them for 
the wmkmrnlo shape into different articles. 

The first mo-do we shall describe b that of the braziers, or fhosfl who work 
With hammers. The nature of iheet ITJuhlJ U *0 similar Eu e-npper H tlsat the 
vrcirldiig of it with liis hammer, mio vnrinos fornasi, will be sLmiiar Eo that 
Lund by coppennilth^. With the djlferEiace of more e^uct and COtripleic Enjoin and 
grraSer care sm senount uf the i'flhfcC uf the metal. Formerly ah llie dilFerent 
hlisspod vcflAdfl were made with the hammer, which made the price of labour 
Terr great. NuWj oil vcieets of simple form* ond not or large slsc r ora ramn d 
in dies by means of the itunping tiurumcr. 'fliis operation Jr now *u ^cncrHl, 
that Hijiff manLifiicturcrs employ ns many as ris or oaght uf these engirits. The 
■die-*i are, or ought Lo he, msiilir of Cast steely bnl it should bo h-.nl i, to ■ I*! 
to iron, IU E Lui E the iron should net be rmurh b.-low the rurfacc of tho die, Whon 
the die is placed Upon the anvil,, and the metal cut into piece* of pn^?ct ^ixe, 
*1^ Heat tinog u tn suttaEind the tup of the die with a paele made with oil and 
clay, an inch or two shove the lURK^ This cavity U now ft lied witli mailed 
h ud. The under bide at the alampiuEE hammer has a fiat face of iron filted 30Eu 
it, about the breadth and length of the die; thU U called ihe iicker-irp. When 

I fit 1 I rad bccomesi tulid p Lhc hammer ia raised Eu a certain height and Let fall 
upon it. Tho under side of tlic lictcr-Eip. from Iwing cut on iInc surface into 
Eeetls in •hup* likfl thowi of a rasp, 6rnd> adlirrti Eu the lead, utldch oft cowards 
risi» with the hammer; the metal it now placed aver tlsc die, nnd ihe bamnltf,, 
with its lead, made to fail upon it till ibr impreesmn un the metal ii complete, 
If the vessel to Li. ftEampcd he of my coaifidcmble drplh. two or I href dies an 1 
odf n ns-iil, Iioe Edlgur ihan Buother, the lftlt being of rhe proper size and siirpC- 

II rantillHIt happens that when the wesirl has a long conical neck, ihrv arc 
oLIJgcd tn hime iccoum- to an atlaihary operation colkd drafts Eig. CylLltlrical 
imd ccniial rcuek arr mently formed Ly Uruling and Eolderii^- Hu- bending 
ii [H-iTormcd cm bhclEAf wood with wo? :ivn h.unmrn, In avcid injuring the plated 

BrUJiaCf . 

V v*eec 1* intended tn have oEhfr forms arr gynttaliv soldered un in a ccciicid 
nr cylindrical foren, icdvrdmg nA the width it the lup and bntlom of tke TM«l 
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Toriea* Tb^ meL.iL Ls 9a TnoUrohlc* atcn in t he soldered purt, that a skilful 
workman can give ahjwat any tuna te a vt-M.- l WLEh (Eic luunnier. Monlduigi! 
ton famed m« formed Upon the cdgi. a of vs^-N, which serve to give ranch 
strength and HtLShe**, o* W--31 ?-$ U-ilig- cnaamrutoL In forming substances 
trhick lid** a IHMete appearance, sm;li as th* fi?L-t uf ti'jpums, the luuidki flf 
vessels., and pkld LLhlrapopi] h nn other metal La employ e-d hut the sheet. 
The umaa is formed of (wo slieTU, which* when put together, fonti all 
Apparent solid. Each of the concave parts ss firsi 3 i1]ih 3 wlLh soft solder* 
they are then rlrted accurately together, and heal applied till the unLi* fniCS, 
>n that the apparently masuve snide consists of a ahell nf plated motel 
filled *llh sHoft solder. Bulky ornaments in (hr farm of shells ami Ho went nro 
frequently put cm in this way; some in fLiven these have a similar maasree 
appearance io f and sir coyly imilalc, real plate. Alt goods farmed by luind wills 
the hummer niijutre great Lkliussr in finishing : for, After luuinnering (tie vessel 
Lelld the proper shape, the marks of the hammer appear Like so mJUl> 3! it places i 
tflu these are netuwd from Lhe outside of the vessel to the inside, when (he 
iissjrio is concealed, ts in tea-urns: this Is effected by covertly cither the anvil 
or the hammer nidi a pimec of the a Luff called everlasting. The; TvUghnws La 
ininsrerred eij (hat surface in contact mlh die ererluslmg. hi homme-ring 
plated metal from time to time, it requires to be annealed bv healing it red-hot; 
this discolours both the “[Ever and the copper These are cleaned hv hailing in 
dilute sulphuric o r id, and scouring wield tmiua anivL Tint sulphuric arid to the 
water is in very small proportion- If the silver begins to appear block by 
boiling, tlio acid is too much, and must he watered. When (he Teasels oie* 
finished ill: every reaped by the niilket* ami Lbe surface liar from oxide, it fre¬ 
quently happens that hits of rosin used with soft solder adhere to it; tljj* is 
rvniPVcd by boiling in a Weak solution ul' pearl ashes; the same h oUu used 
for cleaning (he surface of tinited copper- 

rhr %ci;olid mode of ope ration 2 holl (ictic-riha h the caudli rLick-niiiking. In 
this branch ef the business (here is great variety, In the commencement of 
lliis trade, the object wua driefty to Imitate ihotiti lulwle of silver* ajid it hciran 
with tilt prevailing taste of imitating tbs diffirrent orders of architecture, J'hc 
rituiterous points and protniininices ihui introduc&d were ill fitted for plated 
inctd. lb in a vciy Sink time their elLvilt disappeared, which gave ihrjn the 
mcKt shabby appearance possible. This eLligecl ihtf manufacturers to moke 
ihs etl marc pi am and simple^ aud it waa not (ill the discovery of the silver edges 
that carLcllL^tick*- uf pl.LErd njetfl] bfgan Mi rr-spret Ees (the world of luxury 
and f»hfi'.HL The &tems of cundloshcks hare brH=n upcuEo HjilOrt; some with 
frharp, others with rounded earners; others oval, but (be greatest number with 
round atem3 + wliLlLi appear (o be (he tnOsi consistent and the most pt= n u UUctlL 
Of llscjo-, tbo patent teh^Upe atfulliiatick ban bar! (lie grea! ul run : this ton- 
SsLsIs ill the ryluictrical part lengthening ond shot ten Eng ut jijeafurc, by one Lube 
sliding into the other. Thu fuel of cmiok =UL'k>, ut ihc babe, are generally tnadc 
iu a dir by the ilamp. The ntek, which ii snuirtLlllCi aoiidl in one part, h alaft 
stamped. The dish part of the noszte or socket i* mode Lu ■ die,, arid (tie tuba 
p^rt in the oarne way M the cylindrical pilhir. _ These, for the bake of iH>atnesi 
and erpLulitliinp ire generally drawn by (Lie wirr-drawing machino, wluflhrr for 
■Itding or nor. The pruLnuitni moulding and bead* are generally of rilver. 
Tlic difftrpnt porta ore soldered together, some parti whb Kard d and others with 
soil "older* The brumihcs of candlrsticki ore formed ill (WO liolvci^ like the 
tea-urn UH t Sto, 

Laelly, In forming such rntjclci os an? made of worn, such ns brcad-ha-ikftv, 
EOiist-ra^kSp and cantoM, the whe ia bent into the given turm with a wooden 
block and a moik-L ^"hfEi ptede* rcgilirc to he soldered together, the joinings 
mini be accurately fitted iu unlcr (o prevent (he capper from appearing, lu 
(hrjt; co3r:s Eiftfil "idilcr is ensph^yi-Ml. TLis branch of plated uisnufiicturc 
miniits. of ax tensive JipplicatWU p wires being capable ■of ft great variety of 
positions. 

When list 1 difi-jrc tit plated goods come out of the hands of the workmen, tlio 
hil-jI. although ulcaJi„ is of a dud white colour, possessillg hu poliib. whatever- 
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This last finish ji luirn Uhiri a,; and is generally performed hy females, £n u 

dutiuct set of apartments. Th.ii bu Flushing tools qk generally mw\n of bUnd- 
Etsue, and nmc of hardened atoel finely pqJiihed ; the latirr are to burnish tbo 
minute pajL3 which cannot bo touched by the blood-ialnnE, which are employed 
chklSv tor 5 lie gttuh r and uninterrupted iiftrUr The bita of £J nod- stone oje Eel 
Into htile cases, made of ->heet iron, and then finely polished, Tbe burnish ert, 
if lucd dry, WcmM adhere Co the ailver in some pi iters, and would scratch matured 
of j^ivtsig- the fine Polish : ihk ia obviated bv frequently dipping the bunnsb- 
in^ tool into a solution enf while surqi, After being burnished they arc raised, 
xeml lastly wiped with dean sheep 7 * leather, 

PliOUGIl, An UUtnameftt employed in agriculture for breaking and turning 
ujji ttic soil in furrows expeditiondy, Ttie invention \= of very remote antiquity, 
TtitS mint Jincttlit of ploughs on record are OiiU Uaed in their simple primitive 
farm in many p.LFti of the Elust ludiea. En the followLrtg figures are exhibited 
a correct delineation af one of these miserable maiihmUB, of winch many 



ElioiKartik arc ul thia time engaged in tilling the loud that supplies us with rice 
and other products of agriculture* Fig. !2 ia Use plough, made of wwd,the 
ports being bound together by rapes ; fig. 3 ii the y oke p design cel for a pair of 
t Iiii'dm's, Thn husbandman Iiulthi the plough by one hand, while, in the other, 
lie holds the goad p Fig- ], with which, ami bis vuicl-, he directs- uml stimulate* 
the anttnokr The Brichb ninnufucturer who may Attempt to iupply the Asiatic 
husbandman with better inatrumeJl l\ - jjtiuld, in out opinion j to u certain extent, 
copy tEie form represenledk however he may improve Upon it in tho ntnhilLLy of 
his mtMilUc substitute^ ami in tbs addition ^f convenient appcndagES. bearing 
tn mind the wfilhkawwn fuct r that a workman who ia used to a very inferior Eiwl 
wiM n from habit, acquire a skill in using it which he could not eiordae very 
readily with an intrutiically superior touh, differing materially from bk prerktna 
one. 


Hi Ere are tie Lustrum ehIs in which there arc a greater Variety of forms thnu 
plougha Evtrry country in England, nJul ulmiat every dialrich, have their 
favourites, which, m line opinion of the operaton* surpass nil othere in utility. 
The probability ia, Unit the disFerence k nut very great in tin- quantity or ttic 
quality uf the Work executed by lltEm ;, and tlcii such ditfereoce will, in 
generulj be in proportion to the proximity or remoteness cf the tliitrict, town, 
or city, where the COU rtructlon i>f ploughs is eundu cted on 1 he large si!uk% and! 
HfiFtL ickntjftc prtnciplefls As nur ILukita wiii not permit m tu give even a tithe 
olthv varieties that are figured in the bonks, we aliall confine tne -nbjecl to the 
dfi^eriptHm of two nn^klii improved plouglis (iiinnufaelured under a paicnl 
Lq GemgE Clymaij of J.rmdon), one designed for ligtil and the utlicr fiif 
hr -^v land i referring tmr reodirn who denial extended ttUbtnkdlicm ofl this 
important matterj Lf the F!augfni'rhjfU'^ . p . by Gray, lybSj to lie lU ii^h 
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Formur and Plrnghmari** GmJm t by Finlay-stm, Ij and to the fiFCicl© Acsi- 
EQjLTt'iEy hi the Oxford nrirl Svjtpfemimi. 

A plough fur Ii l:!■ ^ Li^i'.dl in represented in ibe fnllnwing cut, whith h n pii- 
xpEEiivc view, a is die bn.ii,'L. 6 the beam r f r the coulter j d the canlter-poi u I; 

. that flhaFE ; / BP much nf the land Bide of the plough aa out be ■© i-n. The 
beam n-Mi* upon ctdbe pieces at the head ©f ihe piuugb, and In lticfe secured 
Looady by n transverse y, The hind pari of ihe beam is at cured by 

n muvahk pin passing; through i? r and cl 11 ■ i- i3j one of 1 ti i_ ieV©ral Huks in the 
land side ; ihtt pin being r hi fled from one by It io the other* and the beam ft 
turning upon. the boh g as a fulcrum, it is raked or depressed* ao aa to adjust its 



nligie of ineiiniiliun tv ill i the huriaon nt pleasure, musing ihtrohy the pkugh Ep 
cul a deeper or a chalkier furrow* The adjustment lei a is l i rnl direction ia 
ttfbcEed by placing sercra! rings upon die Ml, by tbe : shifting ©F which the 
direrSion of the beam, with reflpeet to 1b© bind ‘side, is alt Fred, bo na ro make a 
broader or narrower furrow - ond* by tb© wtint mewii* die plough is adapird tn 
A Singh; or double teOTtl of bom 1 #* 

The plough for boaTT land is vetj Bandlar in its «itBtn)dicin it* (he OUe just 
iV*cdb«4 except the hrejmt a r whkb U materially diffrtcct, mi Ebtnm in the 
fallowing cut ft k Ebc twain j e th© couhtT, which is of the old kind, that 



Icing fr-trmt dn? most efficBCfkuo In wtt sc-lEh^ it is fixed to an fiimgnleil past ms 
lb© land tide j rf ii dir than, Tkic plaugbi am extremely light, and nrr PUl 
together* nr taken to pkrcf, in A few lu juntas being fastened together by n few 
sctew-imitB i they ure, therefore., ©xtrEvncly well ndaplrd for ^iwirttttfoUj nlid 
for esc in hot l hmftlt». >\'u have been informed by a p metical sgfifulturiaE, 

who Liji trvrrol of thus© pTiuglin in, Use, that they turn lie land mil* and leave 
a particularly ck*fi and ©Ten bottom. 

PLl?If JTLIJfL An iqitmuscnt used by bfljldcri, ceprUbring of a ItCkhn 
weight, or hob, HLfpmilrd Eollitfltil of I line* used to %lenniai; the perpeudi- 
cidnriEy of ibfir itructuiefr to ll.e horknu, 

l'Lt 1 M11-HTLl'L A zimpk inriEmmcnt, fr-t the ?«.iut [lUrpute elb ihe ftire- 
Eoin|>; hut in iLig lha bob Is ud in ihe t nd h t a Alrfiight beard with a 

i Llil> mAfke'd down itn muIel ; l'j- tlial uhen lE 1 # of 11 ■ Ei-. id is j-ljcni 
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against tlie will ur olhrr object. tills plumb-line should exactly coincide with 
liio [hit marked on the bo-aFtl, to be Vertical; mid lbs amount of drvllltitm from 
the verticil tine Is precisely AacurUined by the an’la of din&rg«oeB between 
the |wn lines. 

PLUM IS VfrO. Graphic, or black I . ml. is im ore obtained from the mines of 
Keawtek and Burred idEe. m CnmbeiLnnd, from Ayr tn Scotland and odiEr place*. 
It occurs la brdi of tjtldus Lhictfl**^ Mid ut> ns unites an impurtdlit article in 
commerce* The finer kinds are boiled in oil, mrl afterwards B.wn into tha 
required pieces td make pencils. A corwlderalite quantity is used far Hacking 
mid patching Lbs fronts of stovei and numerous nthur purpose*, It hu befcU very 
common So apply if, inks impure state, toredu-oe friction in machinery and rub^ 
hEng suriikcea; "pi n 1 1, very recently, Mr. LewN Hebert, of Chelsea, bos applied IT 
in a very refined stale, as a iub-;i *:' : : for oil, iu diminishing the friction of the 
robhing" ports vf clucks He applied it to u sidereal Lime-piece, Ln January, 
between which period and 1527 the tsm e-pi ere wm cleaned three times 
without renovation ihe plumbago^ the friction places beLtig duly wiped with a hoc 
muilici rag. In o communication (a the Socii-Ey of Aits, in HE27 P eleven yc4ra 
alter the plumbago bad hern Applied only once, hu pinto, that tht* time-piece was 
going 9J w^ll ns evc-p. He found m grtftt ditfimilty in applying it to Elia jewelled 
pallets of the CreupcmcuT hut obviated Si by applying tt to the faction pLane of 
tlie terth of the swing wheel ; and ha adds, ** bo ever since the clock b as gone 
without oil" 

The pruresi of applyrnn the plumbago is thui z—Take about n qtlatfo'T of a 
pound of the purest tilaekltad, the brighter the belter- reduce it to a very Gue 
powder in A m-iztal mmUr* and, to juto if it li fine enough, l ike a small pinch 
fpf it between your fiagtTuj alter rubbing it & few scCiHIlIi, if it dun not fetil 
Jumpy or srlity, hut smooth and oily, El is good, and beaten enough ; hare a 
ela**Eu] of hlterod water, lake some iff the powdered plumbago with the dean 
blade of a knife, spread Et on the water,, and stir it waLIj Cover the ^lasa, find let 
it stand for two or direr- hours ; at the Lop of ihc water will be a kind of cream, 
ftklm it off with a capch and Jay it upon a sheet of pap&r; when dry, put it In a 
boiu, to ancludu the dust from it; put the sediment aside, repeat the process with 
some other Water and plULnh-’igO, until you h3V£ acquired a sufficient quantity 
of Cbii' powder for your purpose ‘ whv a the whale of toe powder is dry, pull ml l£ 
again 111 the mortar, nr Drusse It with the howl uf a silver spoon, upon :> clean 
sheet of paper, and repeat the Same pruccsS two or three tunes; if the lead lS 
purr, no inure SCdiineElt will go duwn ; if tome d^ r wash marl dry it once <(-T 
twice more: as socm as no scdimeol remains, van may be sura that the plum¬ 
bago doit is pure, onil catmot caUac any mhchTef to thi pivuts and bol^a' puui 
Eume alcohol {the -sfrougEst spirits of wine,) into a small glass; having wiped 
the pivots of the wherLs and the hales of Elm pkito wry cleattp mimcnc diem 
iula the ypifLts, andlmroedialcSy into die pluinbij^u powder, they will ha covered 
with it; take^ small pencil brush, eueh as is gem hiIIt usu-d by miotalure pain- 
terv, dip it into the splritip and Ml the jiivut hel^i with it; introduce Home 
puwder iuto them with your finger, by rubbing the plates over the holes td| 
the powder !•- even with thc~sr surlaces ; put iu shir wheel und make it revolve 
in the frame far five of iuL enlnuto; do ihc SCUne til every wheel, and also 
repeat it two or tJaree then th^ holea and pivots wil] be chflfged with A 

thin cmsl of plumbuga, smoolher than any polish you can give them ; the piece 
Will go twice as long without cleaning a-j With oil, and truly; if its niOV ernent 
is entirely secluded from riust, tb m wil] Im DO aetcesfty of cleaning Elfor twelve 
yearly which will be about the lime far renovating the plumbago. 

PLUMBERY. The nrt uf casting and wnrkiog It-ftd. See the article Lfil 
in this wurk ■ also A'pcAp^Hjn 'm Prutticoi finiMrr. 

PLUN'fjElL A Long bdid cylinder,, Eome;i:nes Unid hi force pumps instead 
uf the ordinary pEftouj or bnclirLi. 

PLUS IT Akinduf stuff having a sort uf velvet nap or shag on one Mdt| 
u ompoBad trgularly of a woof of a si□ gifl wauljen thread and A double waFp j 
the one wool, or two shreadn I dieted, the other goata' or camels' hair. P Some 
phones m l ia it ari aii of thr faregolng art uiadeof other niaterlaht. 
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PLUVIOMETER. An. insiriEsncnt for measuring the quantity of ruin thit 
falls in il given tuna. 3f? IUi^ailirta 

PNEL MATU H treat of lb L i^ mechanical properties of n\r, frw-fl, find viqmure. 
AIL mi } mtse*^ and YapOKIIH not iu contact w ith the liquid from wh:eb Lbey rise, 
iMirtok* of the Mine ^QRll properties; Lbsitk they nJL |»tWe*i Weight Jmdllltr- 
lin, impchtf (Ability, corn (ire*!ability, and fbtidty The impenetrability of air 
may be made ttvamfcdt by the impossibility of bringing together I be nppoaiEe side* 
tt £ u blown bladder, 11 ftmj he also shown, by eating a cylinder with a smooth 
bero, ^iLiii fitting ,, piet^n nr p3ug into It ■■> closely that the air may Eiot pass b- 
twccn Iti sjrlta and the tube ; it will then he found that m< fioWiT we can command 
wiJ] force the ping- Eo ihe bottom erf the cylinder. In nuking Lhii oSpcritnrrit, 
however, We two of the m--t imporlant ptnpcrCii a m air, ris_ iL= coeeit- 

prortlbilily and elasticity ; far although Ehe plus cannot be farced to the- bottom 
irf tlixi cylinder, vet it may be considerably (top rated, So that like dir u roil need 
to a much § in idler volume, imd, cnucqUt-nlJy, is foppi-dMfiihle, Oil the with¬ 
drawal of the prcsstm- another remarkable phcikamcEtEHL phrsenl* llpdf, that i*, 
th e plug ia forced upwards to it* original position. Tlifr espial pmpertifii ol 
air are 01 follows : — 

It p<053^iseii weight >lIi■! inertia; 

It esorts an equal presEure in every direction; 

It ia compressible and chuElCn 

We aliaU apeak of each of these properties ra succession j but fits! it msy hfl 
ncEcaiary iu describe tl-e air pinup, an matnime nt width La in the higheit 
degree Ui<fill in pneumatic ii- 
periuienta, lit the untieXcd 
fcdetmainl ropWtful&Eion, A and 
B are the barrels of tho pump, 
whh'h must be w?feet|j eylin- 
drieal and smooth within. C ii 
agios* receiver placed upon the 
pump plate E; and D ia a pipe 
cdJILFimniealingwilb the ree*n-er 
and tlm Iw o bo rrcls i & ami d 
an? vmK'e* at the bottom of the 
barrel^ opening upwards ; u 
□nd c ore valve* fu the pittems, 
width must fit into the barreli 
with ike greatest accuracy; e 
nnd / ore racks attached to the 
pistons, and which arc moved 
iijiwards and doimward» by 
iML l fll]J of the toothed whetl tf, which ia turned by a winch fi^cd an its ajus. 
By ennipEiring irili inrtnmieiit with a ce-mmdn ivnlrr pnmp h Lti principle will be 
fvuud identieal: hut as air Is a much IlghlcT inn] more i ln?tk fluid, it will 
require I lie wnrkmiitiihjp in the air pump to he of the mnat aecutalL' duscrip- 
ti"ii In wot king thii pump it will »ffB lha* ai tho piitan eri B is niicd, t|i? 
air whicti praiiaiuly Eiilrd ><Eity the- Ti ^eivur ond the pi(:e D wnl be expanded 
by lti elasticity ro □& la EU ihe barrel aha ; by the neat motion of the himJTo 
■the pietoi. It dcpr&ued, and tin air within the barrel bei'auiinu cEUuprrSred will 
cLo^e the valve *, and open ibat At «, throimb which it will rscape ftilu llm 
aimospbvrc^ \^'bch the pinion is again nbud, [he air left in the receiver will 
L.«- again Expanded io m |4i fill tho barrel, ami mi bdufi dip r r,. : d, the air will 
c^cupc tu before. We hare eiujy ir« thin i. i .: i noticed one tmrrd, bltt the 
AT Lion of lujib is innilar; n-LuEc ..no k iiLlinp by the eipaMim ^{ i lie air in the 
rteeivrr, the oiber h i mptied lulo the anrmuudJng aiinoiphcrp. By ibii alter- 
nutt action of the pistem*, ihe air within became^ cvEiei^crably rarcHinl, hut as- 
the portion withdrawn i= always a dr Unite par! of what ua* previdLily in the 
rwtrer ( it la mariif[?9t that a pen^ ct racuniu cuuil'i-L he ubfaillctJ- VA : a Lulvo 
staled! I bat air has weight: tint may easily ha eIiovlu by mran# uf the air pump- 
If fee take R gliisa or other TCEiri holding exactly ^ quart, and furnished with a 
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iricp-CDch that wiT3 fit into the hole in the middle ef the pump plite, wa mfiy 
eibeusl er withdraw nearly tb# whale of Lhe air from the VWftdL Now, if we 
weigh th e empty Veral* end afterwards* by turning- the slap-cock, Jet in the air, 
the dilforence of weight in the bottle will show the weight of the quantity af 
air admitted: this will he about M Ted teen grains, varying at difTsrcnt times, 
bulb uu account of changes of density which take place in the atmosphere,. and 
ihfl varying qUnUEity af aqueous vapour that it may Contain. The inertia of 
nix may be seen its ihft resiatimce itntfen to the motiims of WdlC* immertud in 
it Two seta of small brats vanes are somctiro’frl put into motion by th# arunc 
fnroe under the receiver of an air pump. While the vane* In both nr# turned 
OIIC Way* they revolve far the same length of tamo whether in. the air or in a 
vacuum ; hut if an otic of them the broad autloccs of the vanes me fumed in 
the direction of the motion, find in the other the narrow edges, a marked, 
liilfifrcncc is observed. In an exhausted receiver they ccintinua in motion 
equal timea, hut In the air > that which cuts the atmosphere with it* 
edges continues moving for Borne lime after the other h at mL 

Another experiment illustrative of the aamo (act Ls termed the guinea nnd 
fen! her experiment. A long receiver is placed upon the pump plate, and a 
guinea and a feather or? attached at the i«p 1 0 a little piece of annaralUiliy which 
they may ho disengaged at the Sttlno instant While the receiver is full of air, 
the gmxk-fi reaches the pump plate before the featbftt» but when the air Ifl lafcrn 
Ef^m the receiver, (lie guinea and feather fd t with exactly the same velocity. 
Since air h fluid, it will manifest the cmumcKI properties of fluid*^ ft*," for 
tumpla, pressure, tr a small v«*9«[, limilnr to the one here 
represented* he placed over the bnle in the pump plate, and 
the hand placed closely over the lap, when the pump is 
worked, the hand wilt he held firmly on the gloss hy ntgftTH 
of the downward pressure. In the same way, the 
receivers are held firmly nn the pump plate. If o bladder be 
luadc w-eL, and tightly stretched over the top of the gloss* 
than dried and placed over the hole of the air pump, a* ***** 
ns the pump is worked, tile bladder will appear concave at 
the tap, emu will eventually be burBt by the great pressure of 
the SUpermcunkhcnt air. Another apparatus* admirably 
adapted to evince the great pressure of the air in all direc¬ 
tions, ii what are termed the Magdeburg; hemispherei. Jt 
conslitj of two hemisphere* af brass, bavin? ihdr edges 
accurately ground, so that they may fit tegetrier, kb the 

an kicked reiircsmtolron. The port q gf the lower honiisphere 
is screwed into llie hole of the pump plate, and tike air may 
then he exhausted* If then the hwidlD 6 ho screwed &n, two 
jwreofcti may endeavour to separate them by pulling m oppo— 
kite directions, or they may be suspended, find ft weight 
attached te the unm one- It lift* been ascertained, that th# 

Wtnd. amount of the air's pressure h about 13 pounds on 
every square inch of surface ; hence may be calculated the 
force with whkh the hemispheres arc hdd toe el her, or the 
absolute pressure upon any surface wlmtevcr. Lei its suppose 
that die diameter of the hemtiphersi |i t mdicv, then the 
area of each of the circles in contact with each Other will he m inches, and 
multiplying th]# hy ve; obtain IS7| lbs. as the procure by wliieh the 

hemispheres are held together. In the lame way We may ascor tem the amount 
or pressure upon the human body. %)»» die outer surface of a udildk-eJiSd 
majj to be about H square fret, then multiplying this by 2lfl0lb& ilk* pres- 
lure on a smiare faor T wo obtain 30,2401b*'as the pressure upon th# body 
“ dividual Of moderate iiie. If the hiLrometer should fall an [nch 1 which 
tuinr w * ^ from a pressure of tip ward .■ of 

« ■ i. diminishing the ten J LOU of the defferem parti of tlkfi body, it 

™ ti 3lJf^ C(IUhl for thnt Lin^r which it commonly ectmphmtd of in bod 

apparatus WAs origin ally deigned by Utto Guc-S'ickc, of Blftgde- 
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Lmrg, and t.vbi= C airfmoM -on BO large a !=cb]-o shat several hor&efl were required 
i u separate the hemispheres. 

The ordinary natural Htslc of the air fas we ura m the habit of callEng it K ) 
h a TOrrtpnfaikGd Etala; if we attempt to ulcer it either by further comptessinji, et 
by rating otT the- pressure, the elasticity nr re pulsion ef the pcxu h immiy 
diutrly innidfEeL The taw of wjnjpretti&n Within certain limita ls exceed¬ 
ingly simple, And may be easily vended. Lr-r a long 
tube he aimed at ana end, ns m the accompanying repreien- 
ration, ilia longer leg may be -JO nr 40 rrichca in longll^ 
the ahnrter 4. Suppose the tubfl placed in an Upright ^pitton, 
and a Eil tie nueiifr puttied into it up to the level a then a 
cylinder of air hi will be enclosed and prevented from escaping, 
it now mum mercery he |Hiuivd to to ibc longer leg till it 
rise to d in the shorter, the here hr of mercury m the longer 
lee above the level erf will be frUilid to he about 10 inches* 
which U 1 of the usual atmraplmriic pressure, The wholo 
procure npun the column d r being made up of the prefMU'fi 
of tins aitirtial air, together with chat of I tie IU inches of 
nwrenry, will be {of the atmospheric pniiQTe, and the «pHC 
no w occupied by tile air rs j of the original space. Jf snore 
mercury he Added, nn thut ilie Column may he 30 inchei 
high! tfie whole pressure will he double the atliKttfpheric pfrt- 
litre, and the space into which llte air will be compressed jj 
Olle-half. If we examine th& rmdl nf a number of triali 
made in thi* way, wo ahull find them aa fudJowi:— 



Qamprviaing force , 

Spucr-a oenrpied, , 


I s * 


T III] 

1 ■ i ■ 1 ■ i + £ 


If ITc examine these two rnwi of fraction*, w* shall Jind lltai the lower axe 
the reciprocals of the upperj whence we m that the ipacct occupied by the 
compressed air Die inversely aa the coinpr^Hiiig forces. But as the density ia 
mvertrely ns the spaces occupied, tl it evident that the cunipm&ittg force IS pro- 
puTtlotUil to ilia density ^ and further, since the elailiei Ly of the included air is 
proportional to the compruwmsf fnre«^ it it also manifrct I hut the elasticity j 9 am 
lhe density* that L", if the density he doubled or tripled, the elasticity will bo 
doubled or tripled* *Ch 

Ibe elaalLCEi) of air hy the remora] of the pressure givei 
tile to a variety of cnlcrlaining ciperim etl la. If a bladder 
containing a small portion of ait he placed under I hr retciter 
□f an air pnmp, while the air ii es haunting Iho bladder will 
be uharrrcd to expand till it appears fully blown - on the rc- 
enEry nf the air the pTrasUla will immediately reduce iho 
included air In its primitive dimensions, und the aides nf the 
tlcddet will cdllapEe, At the larger end of an ege there is 
a bubble of sir between the shell and the inner (£in - if n 
hole be tnode at the IJlIollcr PELd r and the cjrg be placed witli 
hale downwards in a wine-glam, under lhe Tecepvfr of 
an nlr puni^ ai aocm Eis the air is begun tube withdrawn, 
the nh will tm thr eag will expand and farce out the coUlcntt 
mio the glara. When the nir re-enter^ hy careful Rianace- 
niC-Ti t f lhe whole may bo forced mlo the abe3] + iu at to have ita 
original appeArauce, i'jmu thia prlltriple foLiulainR tony ho 
■coutnveil. Jf a gla«a or other vessel similar (o the one here 
re presented, Jia¥ iug a EuW- reaching ncojly to the hotts m, ba 
belt oiled with wat-cf, and then placed under a tall rECeEver 
on the pump ptal-u., tbii Action, os the pLim-p com mo n c yJ, ilia 
nir Is th* piUrl a not being mhh to etcape^ expaitdi iteelf cl* 
the eatenm! pressure is removed, and forces tlsa witer before 
it up the pipe, to M 10 fartn a continuom Itream till the k*tl 
voL. II. 
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of the wnUfinclMi iLe Imr end of the ±nl» + If the air 
in eIii? part a cuUild bo eumprE-sscd fo that it= eljsliuily might 
fsceed that nf ordinary uLluOsjibcHc nit, die fountain would 
act Without being placed under a receiver, For this fiurpoK 
H candc Using or compressing syringe would be doce saury Id 
fores air ESkto- the upper part of the Teasel The coxapretaln* 
svringc ddfen but Ijtde from one of the barrels uftbe &ir pump. 

Il hii% however* no Halve in the pl-tcn, b*3t one nt the end Hj, 

Ripening outward?*, and which may be easily formed by tying 
ovrr tilt hide ft anuJl piece of Oiled silk. When tliLSJippa- 
mtut ii to be used, the end i* U crewed into (be mouth of 
the Trad into which air Ls La be farced 3 and the piston 
luring then raised shave the hole a in the idle, itre syringe 
becomes filled with afrt lire piston is then depr^aed, and the 
air h r by it* descent, forced into the vessel *ind from which 
it cannot raUirti nu account of the video at k opening only 
downwards The piston is a^ain raised dLfc above the hull-, 
and am-Uicr barrel fill! uf bit la injected Into the receiver, SI 
TliLi process may he continued till 1110 air is cunaHerEd <jf 
acidic hn I dvntUy, which may tie easily aicertameti by knowing the pnporttDnata 
Capacity uf the syringe- and the receiver- Lf the receiver contain twelve limes 
ns mlicit ft* the syringe, twelve changes of the syringe will be necessary to double 
t be density of the air. It is, pcibu ps,. hcarCcIy necessary Il> remark that the 
receiver mini be strong and furnished with a slop-cock dr valve, BO that when 
the BjTLrtsjo Is separated from it the air may not escape. For full her luforma.- 
liort on tlir.i flricmv T nee AmromifRE, Ar*. BAioifHXft, Ac. 

FOND ERA Bf LfTY ie a quality of batik a that rd&terf L' -rnsible weight. A 
p-underuhle body is cute that pusscHacj aeusibSe weight. A great ditLcrcncc cijsUs 
lu the relative Weight* of different ssib&t 5 flC£l, Tims pLutimim is '111 ej n 1 f heavier 
ill art water ; water HU) times, heavier than mr; atld air ll Linus heavier than 
hydrogen gas. Pl atinum is* therefore* l limes fit'-V-Hf tluiu hydrogen gos. 

It will readily be undertiteud that if any substance cslits that ii &l nludi^bgrilct 
tlian hydrogen rw hydrogen h lighter than platinum, the weight of such a body 
would be absolutely inappreciable hy any of oilr present instruments £ such 
bodies would* thercfurc + be called impendsruble. fji tin? ordinary division uf 
rimple substances at ptcsclit hi Lint by chemists, the whole ore classed Into pnit- 
d mi bins and imponderables : the imporukruble substances are, bcal^ light, and 
electricity, dome percum have suppoecd that the id Oft uf Iiiitjun durable matter 
is absurd and tl«u gravity is a nuivenal property of bodies, liowever tliLj may 
he r if we coilJidcr ponderability as indicating eur ability to weigh the hodv'i it 
will be m imiflftai that 11 Cilh light, UJj d drctiinity may r with cnuaidtlftlile jlutntMSj 
bv titmcd impundc-rablcL 

FORCE LA IN, A fine kind of amm-fran spLirent earthen warf p in imitation 
of l hut made in Chins, and hence called China-ware, The combi nation of 
siln and argil \a the boils of porcelain; and, with the addition of various pro¬ 
portions* of other earth*, and even of some metallic oxides,, form* the tiiderenl 
varieties ot‘ |riittvry P from ihfr i 3 im?t porednili to iho coarsest v::ir!her.ware. 
Tknugb sillduus earth IB I he ingredient which is prettUt in largest propurtioli 
in tbi'M COfntKjttinla, yet it j* the jn^iliacoutu which mure partieufatly give* 
thrm thrir irnsncter, a» it cttmimBkita ductility to the mixture when njft, 
anil renders it capable of being turned into any shape vn Lhe lathe, arid of 
being baked. The clays are native tnialrurcs of these corthf 3 hill thev are oftoit 
rendered un£t for the menufacTure of at leuit the fitter kinds of porcelain f from 
nther ingr^dtints which thty aim cem iafn. The fH.rfecliDii of porcelain will 
depend greatly on the purity of the cortlia of which it is corapoacd- aud 
lumce Ihv puicst natural dftVi* Or lIldse conriiEiug of rili^x and argil, done 
are nrlectcd. Two siibstaucfa have l:een Iransmittfcd to Kuropc ns the 
materials from whkb the Cbuieso pafccEala ii- fuoned f which hare been 
named Ann' 7 * and \ Pthmu. It wni found ditlicull to piocnrc in Enn.in# 
natural clftji, c-qindEy pure f and bence, LU part, the difficulty of hnilating 
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thv porcelain of llw Eiiri. Slu h elsya, huwcvcr, have non been dbufflrered in 
ililfxTirrLt countries; am J kclicc die superiority to which the F.iiToppan pwwlaln 
hi* iittaiiiLiJ. The fine Dresden poreeljiu, tJiat of IWtin, the French porcelain., 
emd Use Etcier kind? which are farmed in this country, are mxntrfictttfcil of such 
clay, which, from the uie to which it h applied, ha* received [he name of porce- 
Idiu earth, and which appear? in general Eu be derived from tile ilccamposition 
of felspar of granite. 11 appears, also, that natural earths coo Laming jiiiigocruh 
arr: mod with advantage iii the- niflriufactuxe. The proportion of the earths b 
each other must, likewise, he of LtnpeMante ; and from differencicd in iEhi-■ 
respect, wbe, in part, the d itfcrehetB in the porcelaEn of different countries,, m 
™lw the neceadH}' frequently of employing mixtures of natural days. The 
ajgi] communicates tenacity and ductility to I be paste, eo that it may be tsaily 
wrulight i the silei gives hardness and mfurihiiity ; and chi the proper |iropnr- 
tim &f thtfSu depends* in a great mcASim?, the perfeeiluii of the compound. 
The proportion of -dlex in porcelain* of n good quality* is at least two-third* of 
the cCUnpedliDU ; and of argil, Irufti ll Afta to a thin!- Magnesia Ls of use by 
lessening the U'udtncy which the composition of aflicx and argil ah Hit has to 
contract in hating which is inconvenient in the nuinTjfatrtfiflfe. See l p UTT^ar. 

POROSITY is a tenn in physical, opposed to density, am! Signifies the rela¬ 
tive proportion of Uiaiter and apace inMlkd withtn the exterior superficies of a 
body. The volume of a body is the quantity of space included within its externnl 
I lit laces. The masEof a body in tile CullcCtfcai of ibaii ariajitcrild birucSi's of which 
it consists Two atoms or parcel ore said 10 be In contoct when their nearer 
approach is routed by their rnu m.nl EmpenfUabtlil^ I f the Cfifnpati c nE pfl.rtEd.L-v 
weru in contact, the volume ami maia would be identical ‘ hu t there is goad 
evidence to pruve that the particles of no known substance are in cout.i- L 
Hrncc it follows that the volume of a body consists: partly of maBetidl part ides, 
and partly of interstitial spaces, which m either ’ empty or filled with same 
other iLilfcrcut subitem; e; these IntcrstittaJ spares are rafted pores. Ill Win 
Uniformly CamtitUtad* the component particlcl ami j^reil ia,r■ ■ Unifunnly il=nlri- 
buted through thu volume- Lhat U, a given sp.ice in cue part of the volume 
will contaiu the same quantity of matlar, and I In- wiqiiiv quantity of pores gu ,m 
equal Space III an other part. The proportion of the quantity of matter to the 
magnitude of a body Is Called its density: if,, uf twn imhalUlcn, one cojltaLUa 
in a given i pace twice se much, matter as the oilier, it is said hi Ue 41 f^icL- 
dtjja«. M The density of bodies ia* therefore, pro|wiriiunn1o to the doHnns or 
proximity of their pautidcs; m'l, cOUj rquently, the ^rent^r the den-Ity the li-«,s 
will be th fir porosity. The pares of ft hi'tdy ire frequently filled with another 
body of a more Subtile nature, If th? pore* of 11 body m\ the surface of the 
earth, and expriErd So the aim-ofepherc, be greater ihutis the alOItu of arr,lhen the 
air will pervade the pores; this is fuuod lo be the case in many p^rts of wood 
which have open grain. If a piece of such wood, ur of ckjk ± ur *11^11^ ho 
pressed to Ih® bottom of ft vetaof of wat er, the air which fj I Li tbe puid i will be 
ah^rved in cscapr In hubbies and tn ti*r lo the surface. If \ tall YO=aeI or 
tube, having a wooden bottom, be SHed with quicksilver^ the lEqu'il me tel will 
be foreed by iLi own weight through the porea aF the VFoud, and will he seen 
escaping lu aiilrer shower from the bottom. 

Hie process r.-f filtration, in lb* arts, depend a on the presence of pores of 
rueh a mu gafto da u [O allow a pass age tn irm ImJd* hut to refiise ft to those 
imipiiritira frorn which it ia to be disc n gaged. Voiious substances ore used as 
filters; hut whatever be used, this circumstance should dJ ways b rennfinkred, 
that no substance caa ha Tp;i rated frrjm a liquid by fi 3 trail era, fieept tEist whose 
pnrtieter are larger tlmn tho por*!t of the fiEt^rilig gtflwtlDfifr. in pt-nt-ml, filteri 
are used to separate suhd iinpuritiiva frnos a liquid. The mest ordinary filt- rs 
Me !Dft iboc. piper, *ml cbnrc«»!. Wien lli= liquid ii of a rurrmire nature 
■j some of Ufce liraoger a ri4l , pikutded ti rrcquejitly^cinpCuwij. 

All organ k^ed IlibstoUcei in thft rmitnal oml ve^ctable kingdom 1 an? from 
Llieir yet }' nature, wreu- In a high degw„ Minerals hare Varisnis degrm of 
porosity. Among tlse rilicinm ftOtiH is one calked hydiopWtlc, which manffcsl 1 
rb porosity in 1 very remarkable nuanticr. The stone in ita ordinary =tAtc Is 
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temltranspnrehi; if, bower, it be ptuiiged into water, wim it i» wi^Jrawn 
i. iraniiimnl ai claw: the p<.re>, in this case, previously fi!W with air, lire 
licrvsiletl by the water, between which unit the sto&e theri whsiat* a P^*^_. 
icliition, by which th,T one render* The otlwr trail U^rent. OJ or water 
on pstwr h»I a some what similar e&± A good method of abwrrlag the 
ntreuLr polity of wood*, W to place a [decs at the bottom of »•<* 
water pieced under the receiver of (ill oil pump i during lh= eshau» Jng of tut 
rm-eiver the air will be seen to wane from a thousand pres on the oatrfacc 
thu wood, and this emission will continue for hours- is the water etttcra 
spaces previously occupied by the air, the body becuuies heavier; “djvrn 
Xraoaf treated’ in this way become* header than water. Large UWn tf 
mineral. By their porosity, prudnee most bujwrtant results; thus till! rtuua wh 

fall and tiie snows that niL-ll on the muimtaius, pass tlirOHgh the jwre-s of thu 

u .1 __ _Lkl_ i 
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various substance* they meet with, and issue forth to refresh the pLuLis m tpnriU 
wbiilt are the- origin of tho rarioua magnificat nVCrt that at ones fertilize .an 

°^POTAsft,or Poraasji, is the protoxide of potassium, it U called lilt 
nllralL because it ieobUiued En an impure state by the inemcratlcll nf vegetable*. 
Potash is always formed when potasriiimia put into water, or when It 1* e *t**f“ 
u» common t.uiperiilures to dry air or ray gen gas, Hy the forawr method I 
protoxide is obtained in combination with wnt.-r; and in the letter £*» anhy¬ 
drous. It consist* of mi5 part*, or 1 equivalent..f ptassiliirt. and Si [^M| 

1 equivalent of oiygen. Hydrate of I'orash Lh -ohd at mcinou temps totnres. 
it fuses at a heal rrtEer below redness, and «nan a enra^hfll^sljdh^I- 
ture in cstdioc. It is higlily deliquescent, and requires about bali_ in weight m 
water fur eulution. It is also soluble in alcohul. It destroys all animal 
ftiid. on this account, is employed in surgery us a caustic. It changes the blue 
colour nf Violets and cabbage to green; reddmed htnms to purple | and yr aw 
turmeric to a reddish brnwm ll lots beau called lap* vmu/rnw, hut Is now 
termed p atama and fw>td potasra. It ia prepared by evaporating the at menus 
sotudau of potash, inn silver or clean iron capsule, Lo the consistence uf nd, and 
then pouring It into mould*. It may 1*0 purified by solution m alcohol and 
evaporation to the- same extent 0* tribrei in a silver Vote!- rite operation 
Id be performed as expeditiously as possible, to prevent the abi. upturn lit 
carbonic a l i il. A perfectly pure attlution of potash will remain trans pamit on 
iho addition of Lillie water; will not cLlirviisea with dilute BulplmfiE wad, Mr 
give nnv preripiltfe on blowing air from the tang* through it by nieani 01 a I II e* 
Pure" poUuh. for experimental purpose?, may most Mi3y he obtained bs 
ienitiuc cream of tartar in « crucible, dissolving line residue in water, liiteriug, 
boiling Willi a quantity of quicklime, and, after wbadenw. the c-cor 

liquid end evaporating in a lotwely covered river capsule tfltU flows like od, 
and than pouring it out on a dean iron plate. A solid white take of pure 
hydrate «f p»ta*b is tint* obtained without the ngencj of ah-™*; ■« ™* « 
immediately broken into fragment* and kept tn a wcd-itoppered y in , o a» 
is employed a* a reagent in detecting til* presence of hudiW, and in separating 
them from each other. The solid hydrabi, owing lu It* strong affinity for 
water, is Used tiir deiiriving gases of hygrnmetric moislure, and, is ailiuiruhly 
fitted for forming fnsnrifie mutnna. Potash may be distinguished from -Oda 
by a test recommended bv M. Harkurf. Oside of nicael when fwd hj c 
hfnW-bipe flaiue with horaa, give* a brown gj«s; and this glass, if melted with 
a mineral containing poUiSh, becomes blue,—OH effect which BUOt produced uy 
llkf nrsMnci; of soda. , 

POTASSIUM*. A metallic mbetarjee, the baas of potash: \% wim djjiHeciVfirod 
b? Sir ti, Davy, in 1907- H vz* prrpflred by cMaiug liydratc of pitosh^ 
*%bljy EiLrii+teiitid for the purpose of tucrOHing ila canductil^ piuw«v »■ 
mLLuie^le irith ib-i^ onp^sitE poles of ft jjaiviiiijc baUery 2W PJ,U 
pliktM j when the <fl£Vgen, both uf tfev water anil potftab r pBa^H-iI over to ■ _ B 
positive pule, while hydrogen anil the potassium nppeared wt ™ ifcS^ n e. 
In ihki if uy only imaQ qauititin can be procured; but it may hs form _J 11 
Abundantly by the of fJuy Ltucne &tid Thenani. lhi* tcinaw 
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bringing fns*d hydrate of potash iu teotact with, turning* of non H<«ud ti> 
whlteneU In a ■'UO-bmtiL The iron drpnvt'> the water and polull of o»yg(-n, 
hydrogen go*. corabltisd with * Utile potassium, « cV»lrcd, and pure puusdium 
subliuLs and mUV he collected in A cool part of the sppittotu*. PotAiainm may 
be pit pored V mixing dry carbonute of potash with half its weight of 
powdered charcoal, and exposing the mixture in an iron bottle to a strong in : 
W-melh 0 iU bare been improved by M. Brunner, who <taeamp«es “> 

means of iron and chsrewd. From eight ounce* of fused carbonate of pohrtli. 
si\ ounces of iron filing*, and two miners of charcoal, mired intimately, and 
heated in an Iron bottle, he obtained 140 grain* at potassium. If required to 
uSSm it must kit iMM in a green glass retort. , Potassium mgi 
dt tie ordinary temperature of iho atmosphere i at .0° rt la aomewhat iluU, 
ihouah it* fluidity is imperfect till heated to 100° t at M* d f* ml 
malleable, End yields like «ax to the pressure of the fingers, but it becomes 
brittle when cooled to W J it sublimes at a low rod haau wuhout lltldergau^ 
soy change, provided atmoipharic air ho completely excluded. Its traton » 
SstolUa!, « may be seen by breaking it. when cok In col one and 1a*re 
^precisely simlltf to memory. At CO" its specific purity is O.8oi5, *o tha 
it L considerably lighter I ban water. It is complete hr opaque and hi 
conductor of heat and decbicily. Aa Ah metal oxides mpidly in the »m, or 
in fluids containing oxygen, it must bo preserved either m glass tubes, Mr 
mctiecdlv sealed, or under the surface of liquids, like naphtha, wh«h COHtmA 
no oxygen. If heated in the open air it takes lire, and bums with ' *J™?" 
flame t it deeompoaet water instantly, and so much heat I* disengaged that t - 
notOSSfllOl is inflamed, and hums vividly while swimming on the surface: the 
fil'd rogen unite* with a little potassium at the moment of scporahmi, And this 
comnmind takes Are. and augments Hi* bnUmticy of die combustion- Vlitltr 
water, a violent action ensues, without theemissten oflighl, id pure byd™™ 
b evolved it is al*o inflamed when placed upon ICC, burning a little hole, win. 1 1 
broom** filled with dilution of poUlin. BcHi.ies uniting with oxygon, to form 
Iho plot oxide and peroxide of poLassinm, it combines with c-itannr, Lfdine, 
hcdnaeeti. sulphur, and phosphorus. When potassium la placed it* an atmtw 
sphere (if chlorine, it spontaneously take* die, alul bums with gTriier brillliUuiy 
than in oxygen i the result ia til* chloride of potassium, which is uUi produced 
ITen cWmate of potash is decomp^l by beat Iodide of potevsium is formed 
with tmiasior of light when potassium ia heated in contact With 'odme. 
, w - iF U- zl. tmn ■■ .riwwtLma fnrfflmp. mOn.fi C&EC-i & fl€Mld f 


m in uymugnu p*- ■ « m *• -- 

Wi or edmts^t ittfelh water, The gimeoiu compciumf - . 

of nofojb is decomposed by bon, at a white heat, and it appeal* ako to he 
££*4 when potassium burnt on the turfinre of water, hulphitr unites roaibiy 
hv meaas of heat, and the compound sidphtiroi of potassium hccr/mct mcan- 
dLent at the moment of wvi«ra!ln like manner, phosphorus combines with 

-* w| ■!» w* - ->»■» 

mn nufuclniEiw Under the Utkle &W& W di be founA ft* a^pLon of ii 
TTiftchiliif Httd pnK™ far ft* pure ^niia uf i lc - . 

wilh which it h ihlUlwUv combing Unds thfl httf* Alcohol 
t , T ra S M ^ given L frvcnpH sfc|^ tha ^Tcrara of tht piktHtQ 

"'rOUSX^^Gum luidaiarhp pounded *nd lilbdTKT xan*& or nflt wilb 
[lie In e powdETT of liLff ctUtS^fiMh oouifr ftfid Tucd foi rubb.u^ an paper, tu pc^ cli 
Lhr writing ibareon f™tn smkisg ar blotting. „ . . , , , , 

FOWElIa in Mnhankt, i« the f™ whicfc hemg applied to anybody, knit* 
to produce mirticffl, whelhiT A ftctUnily prnducei it or MOL lit the “rmc-r cuse 
it Ij called the monrtgpowt-r; m die LaUtfr T tbe Biiitwninj power (Sec HL«n 
PaWinO The term flANr ia litewi*e r few thft want of a Rtter wsml,. applWl tjQ 
tht kik iaechanical agr*1* {aa we prefer to caJi them), namely, level, pulley. 
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iheSmitd plane, wheel ana aa!e, wedge *nd Screw,—which «•* also the article 
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POTTERY, The art of making veeseU from earth. In the earliest ages 
upon reoarcr pottery was. manufactured. The chief establishments , n En-W 
■»“ *■*»"**■«, m a district tilled Tim lotteries, nl WowMor. Eferbv 
"HlLttwpouL Tlit pottmssto Staflbrdshire employ many ihotlrandh 
oT grains, and tile Va ne of tlictr produce was estimated at StNJ.OtlOi. per annum 
The BfSLllti.il material ui all pottery b day, width of itself pmaeWM the two 
requisite quo title, of being m Els natural state mi plastic. that with water it 
heeunte a left, mafej-mly-ujHeniiblr mass, capable of □■simiin.e and retainina 
ftny fniru and, when tliuraughly AM, and fcjtFMg undergone a, red heat for a 
time, or losing I rut pliLE.C i< I r>, ami of becoming haid, dost in leituri? end abb- 
more or Jl-=!, perfectly to confine ail liquids contained within ita hollow The 
niusl important dinawiitancES requidle to be considered in Selecting the bale- 
22 fur P a ««7 are plasticity, ControedyHty, solidity and m tnpaclne-.il after 
drying, L'uinur, and 111 fusibility. lYedcewotnl Was the pnmt improve* of this 
mam, fuel lire I ho processes employetT at moat ut the uiannfactiries an- very 
•tmdar, which may be ^ Witter ihe following head, t-Preparalion of raw 
mnteml, luuuidiv.g nml turning, firing, onuting, glazing, and pointing. Wo 

bnir ht"* U ““ <foniL ' cull '^y. “ they are conducted at Spodnii e*t&- 

In the fmftfnJm „/ (}" rinr ma/tnol, a powerful steam-engine per farm, 
many of the pntcexsc, for.m-riy carried nil bv manual labour. Hie Mlrs of 
earthen w i re arccomposed of Keutflin l and West-uf- Enel and clay. The tl in t 
is li rsl calcined i u hllrtu, similar lo those in which lime is b unit- it in then 
broken hy revolving hammers, put in motion he the steam-engine, aud after¬ 
ward, conveye-l mb, the pan,, pared with Slone. to be ground with water In 
the centre ui the pans there is an Upright slml% from which several transverse 
mnna branch nut, having vely heavy Hopes placed between them: these smne-= 
mured hortHmUlly by the steam-engines, grind ihc flints Until (her form a 
cresm-lihe liquid, which is Jet oil into the wash-tub, when, the emirser partidrS 
am separated from the fine ; the latter inn* off into reservoirs, and (ho former 
? , ClLlT1E ^ }" FlW^ing-pnn, \\ hen the graum] Hint is wanted Vur™^ 

it is conveyed from the reservoir by a pump, worked also . he iteanreemritie! 

i le rf Pupating the day, end turning it with the flint, is this-—The 

day u drawn up mto I he upper th amber of the slip-home, Bn d there thrown 
mtn an null boa m which moves a abaft, with knives fined in it. to cut the 
jumpi inlo small pieces. The day is How laid in a cistern with n proper mum- 

hXtt. f’ * h T, n B1 ' dil l ]'™ P 1 ' ‘ the ■plunring-tuu; in tins 

tub Lbe water and day are stilted until they become thoroughly mi«d The 

%U,d is now drawn ..a mtn another dslcm, from which it pisses lliruueh a 
" k * tew U™* Uwn into a fourth, through silk sieves .til] finer- 

dm gjwuhd iltnt and other ingredients are now brought and mixed logelherj 

Gfit lknm K U ‘T Ea flf ■ E™*r degree of fineness into > 
fifth Ctstira. m this i* U .lump, that throws it into a irough for cunveyine it 

**7“^ k,ln r AJI ^ TBT W«« apurntioin are worked by tile rteari^ 
cugitie, and tbrtc are fourteen Siena in motion at one time. After the dav lias 
bi-L-n on,,) it is tul.en frurn [Em iiiin ;,,rul laid tugclber in lari;.- hcarei and ll.r.-.nr 
HU worked into th, icssels fur which it is desbord, the ah buhh^ S dfilt 
gaged from iti thla u done by a machine turned hy the steam-cn^ne Th L - 
maehiae is an iron bo a, shiajwd like an inverted con.' will. i r! - 

Its centre, to which are dfiz^d knives to cut the day'which £boi 

by thetr rotatory morion, and, at the same rime, » Pranged J"fcme ft dtZ: 

d^riv r £ fm?i^ tG | HP l‘? qr / a il b t ttnnl; e6co l ,e, *SlS» in a eulh- 

Ctenriy comprftscd state fur the workmen, and if, then cut into square piece, of 

”y wwlT" bj - l dj ’ Iflhul1 ^ m the tnaimfaoiniy. Ktsr tfj stean,engine 

lmm,:h ' 1 - 0 ±l \ twd ° whkl1 re Thre the aid of maebinan ; 

taW teESSX* T ‘* ht *Wing-wheeb and twcty-flvc lumh^- 
latnew Underneath these shop, ore drying-C mkh, heated bv steim, in which 
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the wore is dried, previously to tit Eo lli# ffv*n to bo fired; above tUe work- 

ihotH If a tingI d loom, capable at holding 2CMJ workmen, 

AfWilding titiii Turning .■*— TvB-CLtjM p sall&erfli basins, jupii, and Eiioh tike 
meek, receive their fitPl from the hands of the thrower, who nits on a 

E-tool with a Hot circular wooden wheel before him, movLap 1 1orisontcdLy au a 
pjTot. This win. 1 .-I in net in motion by the steam-engmi^ and the workman eftn 
]n i'Tl-jI-hm or dLnilnbb ill velocity ft- there is occarion. Upon the centre of iho 
whed the fijwraliir throw* & lamp of day of the required rixe* and forms it 
into almost any -hape, with thfl uUuort facility; it ts then cut from Lhr wheel 
by a wire, and taken take dried* tlicit iL may aegfrire anlBcient hardness to Jit it 
for eJio next opeL'iitLrin. By turning the scipuliuno port* of for day are taken 
offi so a* l & noder the article pnMj ■mooth T and to give it thr cisct shape. 
The lathes on which the rewck are turned are also put Fei morion by Lht- ateam- 
FiLginCp and regulAErd as to speed by the turner himself. The principle of 
turning earthenware is Very similar to that employed in wood turning- Tho 
vcssdi requiring handle* aud spouts are taken to the handling room, and ihosa 
which Jo not want this oppcnda;ic r after having attained the reqniiik hiUditCH:*, 
are sent to the Well Kit he b:iL*£ The handles, made cm a mould of piaster of 
l p 4uii r are fixed to the vessel with a Liquid mixture of the ooinc maternal os the 
vessel itself. 

For lku formation of various articles m iLnusftc Lured in nil potturios, moulds 
made of plaster of Paris are necessary. Tho muddler form* the shape of the 
intended vessel out of a solid lump of day, winch* after receiving his finishing 
touche*, U handl'd to theperwm whrj makes the planter mould from iL Plaice 
and dishes are made from moulds of this kind, Upon which rile nperalor lay! a 
pl«e of clay of the length, brefrdfo, and thickness required; the mould and 
day are then placed upon a wheel turning horizontally cm a pivot; and the 
operator Wpd peeling round with the left hand* and presses I tic day tu tha 
shape of tho mould widi the other, The mould and dish together are tliera 
carried into a stove moderately heated* where it remains until ■ultidet'ith dried 
to separata, Tire plate or dub h then cut avail it the edges* and in oilier 
respL-ris finished : before they ore hoked the dishes sue laid 11 at Upon pi ester or 
■tone Hags* that are qiUia level* in order that they BUJ remain straight until 
they go to for uvm to he tired. Tureens, vegetable drib -, and such artiefef* 
are eu*Q mads iu moulds, but require more tuna and care, being less simple in 
their form. Figure*, flowers, and foliage in bas-rdivf are also formed sepa¬ 
rately ill DlDuldit and afterwards niliAvd Ed [k vesltl with diluted clay, 

f iring . — When ihu ware 11 ready for firing, H i* pkoej in clay rase** c idled 
snggars* which vary ill nWC Mid shape according to the article pUttd hi them. 
The saggar* ore puE into an even, shaped lilei- a bea-hlvr r with an opening at 
the tap ; there is also an opening /it the side to admit the saggarsj hut this is 
doted before the fire is applied. Each sag gar is luted to the other by a roll of 
soft fire-clay ; this nature* the repots contained in form from dual, die fitllltfl 
of the tires r and from the effeeti of tlie fllir when Lhe mn is eocling. Tlie 
fires which beat the cvcti 4ftc placed, rouud it in proper receptacle.-, wlikli 
romnnmLciito with the interior of the oven hy Uur« p ImaLlu^ every part eUunlly. 
TULs first firing any a higher degree of heat* and U caurimicd UiUuh longer 
ihaU any successive finng ; wh»-n one# fired, the article is called hiacnit ware + 
The cream coloured,, or queen s ware is now cirri rd iu tho dippiUg-housr, to 
receive it* gSaimg ; that which i* to he printed hfo£ i* taken tu the printing-]! ouHe. 

Printing ^ — Ths deftign b previously engraven on a copper plate* and Lind on 
a stone tu warm. The colour (which has oxide of cobalt for Jti basis) is mixed: 
with a preparation of oiU, to fetch out the impression ; this mixture U smeared 
over the surface of the plate and aglitt cleaned oHj, leaving llw liquid tti the 
engraviug Ullly. The p|icr used to toko off tha iuipresuou is made fsprC-uljr 
for ihb purpose; it is damped* hud uitbc eappsplaiet olid paxsed bvtwcun two 
lion rollt-ri, as in ordinary copper-plate |irintmF. J fb* deeipu* twmg tranifeired 
lu the paper* ri told hnuiedhltJy upon Lha wore, being rubbed on With a llannEl. 
After remaining ft short time, the ware is put into a tub of water* and the papar 
» Mjpam(cd fr^na it by a sponge, leaving lhr dL-stgn b the moil perfect abate. 
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The ware la then dried, and taken t ct (Tie mo to U bum*d_; during thii opera¬ 
tion the ml which bin been mixed with she edour In to printing ls dettrcynl, 
fliul the oxide or cobalt more firmly itched to to ware; it Ja .™/ [ ™ lL , 
irfarimj —The vlaikr* differ tn their com portion In oil manufactories; moat, 
hdwever have o*Sfl of kfld for thdr b«u. The Ingredients being mixed with 
water, and well ground, the gfft*e is ready for use, ui'vhnh the veaith ATO 
dipped- On dnr&g. which mkes place tototo (He walet wntamnl U to 
*l3x being absorbedby the polity of die v«wl, * »*«reied with ft fid* white 
powder, af a regular thkkrn^ this, *b«l fired, hctamm ntrumi* or BS>uXfl 4 
Jl^-Ito appeenLEicB, ami, from its transparency, the bltw? pattern utukinulh 
h, rendered peribotlv visible, In Oh tut firing, etipecid core b taken to keep 
pieco from teuton* the other, or to white “»* 

n Great atlmlioll li to recite m the firing, not to gtm too much or Ion 
litlk heal, Either extreme being injurious : to fireman m lhJs r » 1« tho other 
firing, draw* out trial plea * from the nran, willi &n won rod, to uncertain tha 

Fn j^oLto^Tha b |^G!» tff porcelain or earthen Wire to bfl enamelled and 
enriched br^ildin are, after the lint firing, dipped In a suitable glaiti. and 
again tnbmitlad to the lire, they ate ton dtofred to the punier nr rfift- 
iiM'dkf. The colon m used in eiutmekpftlBting arc comwwd of metallic CftUea 
and flnseii suitable to each other, tap irately Ml* conjumlEy, and of suchia .uxluns 
lbs to fine them -iirticientlv fur the pi wing on which they are bad. Gold haa 
u[co iti flux, and u laid on ns other colour* are. When tha parting Is cum- 
hUteA< ili d wpr-e u p!am?d in a furnace 3e=a in i«, and different in COTHlnictLan* 
from [bat be rare noticed. Care 1* hen.' necessary Ess the arrangement of to 
v^stls, nod great nicEty k» required in the degree and the continuation of to 
hesfi which I* not so intense u id to former firing* The colours niter tins 
firing pul on a shining appesiMCe. but Use gold hu an opaque yellow cast, nod 
k burnished with. 4 hW-sloo* to give i( tha desired brilliancy. 

The d delirious effects nf glazes, cOnqms&d principally of bad, hflvi ng engaged 
the aUctithm of to Society of Arts, they wens indo«d to offer their largest 
hunorajy premium for the discovery of a f&azt to the commun red pottery* 
mm owed of tn ft! trials dot any ways pttjiuf dfil to the hcahh, Liud whiclu from 
its cheapness and fusibility, at the comparatively low (coiptnattire required hy 
red lottery* might gupmedE the UBe of lend in dint branch of mnnufoclure- 
'Ilk- Following method wits communicaiad to the Soddy by Mr. Mcigh t of Skvl- 
lon, for which to Sudety awarded him to premium: — The vessels are to be tot 
dapped in a mixtnri- of red marl, gn-und in water to art imnalp.ibk paate, in 
Older t<« till up to pore* with tlae’ fine pSTtlcIra nf the marl j the vessels arc 
then glazed with ts mixture of llta censtslL-nee of cteam, of equal parls of 
black mittirtUMe, glaa?, Hfid Cornish atone, Well ground mid niised together, 
ttml whro ware Is wd3 dri^d it is fired aa usuiiL For & wlkiteglcws the niiLn- 
gonese is omitted, 

Owilag 10 tk: v&h-t extent of this manufacture cl refined sugar an this entEntry. 
there is a very great and EZDSMtaut deuioud for ^ngar-lonf moulds, which oie a 
rjMKriH of imgjantd red [^.itiery, utftik uj»on the potter 1 * wlieeL Messrs, T. rind 
fi. Powefi, of BrietQl + however, by an unproved p&lFnt prcc?3g, TlcW form them 
upon a mould, preparainry to taaruing, and afterwords give tla-m a glaie hoih 
hsaidw and out. The machinery employed by the pateitltei is rL'[irescuteiJ m 
(he following jFTyJ T 1, qnd & ^ /%■ l, represents, to mould formed of weu*- 
or plaster of Pari a. or hath, and turned perivctly an Ninth , It has n ctUndric 
phi £ in tbc a th.'Xj aod in to eentre of ine baas^ a hole to receiv e ths hew I >. ’ 
an upright spindle e, which projects, aboul sn Inch thrau^h ihe toe d; upu.. 
(his di-k to mould h pi Deed, a snudl pin from a entering a hole in thf luLf ■ L '- 
eari-e it with the dbc r wlacn the spindle (which is plnrcd at ihe p^tlrr’a t*li!o ■ 
b #et in motion by a bund poEding round the pulley s. 

2 ri'pteBEnb ihe press in which the day Ei ptvpnml to to mould, fl' n 
to check of tiie press ; a stout Iftanmilfli Imx secured to the sides of to 
prriB^ of the shape shown by (hr dotted liuea on Fig. -3 ■ c, a iahls suppurted by 
niJigFi At ode End, aiad ai the other by wi-tlgc^ rcsikg un the frame f; ft ^ 
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board/, (ahown separato hi Fty-3.) is placed upon the table under h ; in tho 
L..% V- u thick plank, of the shape of an Interior of / and across # is pUccd 
M(aut black of wood ■?, f!(ic;|| in reamed in its place by iron BtrojB h b&lted So 
6, and having forests passing through the lop of tb^m ^ in g works the screw 
l\ iu upper end bein^ dk-idaetT by tin? cross-pieco L nnd eIld lower end pricing 
upon the thick plank m b. 

Fig. m d represents the pEunfc/ which ift half an inch tbkk, flJld having a piece 
taken out of the centre (as shown in the figure); the dotted lines represent the 
erterior shape of 6, liie iiiCrrior Wing th* same a* f Tlir operation is ns fu|- 
linft" the plank /being placed on liic table olid nhd*d under £> the tiblc is 
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wtdgfd lip, and the forelocks ore withdrawn from "be straps A; lEn block g and 
■crew t are raised by a rope ; tli# box l> Tih then to be rilled mlh day* and 
rnvrrcd with tho thick plank before mentioned; $ is then replaced! and Lbe 
fm lucks driven in : the screw being tic tv tumt^ prcSKfllhe day into the mould 
plunk/; n wire is then drawn through between the plank/ and the box G; the 
w'rdgva bejn^ knocked out, the plank/is witbdrawiiij anil replaced by another* 
and the table again wedged. tip. r Fbc pEcce of day in / is than to be removed, 
and plated noon, the mould A# 1. round which it Is wrapped* the vd*** dosed 
together,. and itnm turned fair and smooth: ii is afterward s remm-ed, whe h suflS- 
j-ietnly dry,. to the kiln : and when burnt enough, the salt gLire Ufircq in the 
imual manner. Instead of the bur /», a number of planks like/may he placed 
upon each other, and hem* firmly damped together, the day may be pressed 
iuTu them by the tt.;w t and then hcfrjg unci moped, ft wife may be putcd be" 
tween ea^h, which thu> givea the clav reads- for the turning mould. 

PRECIPITATE. When n body,, dissqfred in a fluid; is either in the whole 
i\t in part made J o sejiarate and 1-!l ituwis m the 'ofterete aW~ t the act ot 
filling is termed precipitation, and The matter fallen ii called a precipitate, 

FKE&H, A manhlne for ie^srarwen of any articles or mb Winces, by 
the application of screws, Eavera, wsdgEi* ire, in a convenient manner. As tk^ 
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COmbiuEtiuJu of the BlCclmnSeat powert are dmoai inimitable, it fid Lows that there 
may he prtetet made of an ilSmosl infinita variety of farms; but by Ho pri->< fbl a 
ecunbinatinn or nirangoniEnt of ths mechanic powers can any power be obtained; 
(Inti must bo derived from manual labour or some other moving force: and m 
n& limiion can take place in any machine without a loss from friction of wmr 
port son Of foe original force applied. that pre-sa which iinpfflrls the greatest 
mechanical energy, with the boat proportion of friction^ and in the moat con- 
Tenient manner, ia die belt It however happens in most CUM, that friction is 
remit e d in prcjrertinn to foe excellence of wirJtUinnihip or perfection, of form ; 
and ao Ehii circumstance enhance the cost, a preference is often irivon id 
machines of rude construction, and of lest convenience in farm, Under foe 
nrticJo On; w hive described A variety of presses of Very simple construction, 
ta l°/ cnpi EY M(1 IH^e ™|* tnc¥ arc, however, for tire mast part, not 
BU ™™«J r compact and convenient for foe operations of the pucker, or far the 
general purposes o! nor manufactories. Scretr proves geftemliy consist of six 
members or pieces; viz. two Got smooth t*blrt of wend ar metftl; the lower 
one Hied, and the Other above \t movable. Between the surfaces of fotfsc tables 
Ctic goods to be pressed are laid, and one <r mote screws, worked by a leret 1 , 
are mnde to farce the movable table nr board towards the immovable one, and 
thus producethe pressure on foa interposed body- This ii the general nature 
of the machine, of which there arc- many Varieties, each ndapied to its am 
particular pnfpusa. The most modem acrew-preoae* lm?C gQnersHv but one 
Ecrew r preferably mode of 1run, which, at its lower end, bus a rdasELve globe 
flead^ with four holes thrnugh it r for Ilia reception of the end of the Icvet 
employed Ed turn the screwy the thread of the SCTtW passes through a nut fixed 
fait In the hand or top of foe frame of for prose. The frame, Iti ibis ease, con¬ 
sists of a lower had nr horizontal piece, nn which the mailers to be pressed are 
ldd P two upright cheeks being firmly united with % and supporting the hen.], 
or Upper bomontnl pieces of foe pre*J r Ifl which tha nut of the screw 34 hied ■ 
the lower point of foe *aew Is united with the follower, or moving bed of the 
press,, and tbit rests upon the mibstance to be pressed, and the power nf the 
■wew forces it down upon IL A press of this kind is described under the article 
HoT-raEusmoj but adapted to the latter object- 

. Another kind of acrew-prees consists of two sen?ws, W filch are immovably fered 
cn the lower board nf bed ■ and passing through boles in the upper hoard, banc 
Mlifa upon them, which, being turned by a lever, draw the two boards together, 
and C 3 tcrt a pressure upon any thing placed between them . Sometimes the screws 
po £ a through the upper board, and are tapped into the IdWcr one; iben the 
screws them selva ire turned round by a lever put through their heads Instead 
of turning the nuts. Presses of this kind, when accurately made, have a com¬ 
munication with wheel-Work, from oOe screw to the other, So that both shall 
I urn round together, «nd cause the two boards of the press to ad?Mice parallel 
to each other. Tha bookbinder's cutting press is a modification of this, and is 
Used by bookbinders, smiioners, and others. See BooEErnorprn. 

1'hd screws for presses were formerly made nf wood, with ihsup threads ■ thill 
[s, the worm of flic screw, if cut ncnsw, would make a triangul ar section the 
bare thereof abutting ripen the cylinder uf the screw. In tills method it yma 
necessary to hare the threads very coarse* to give them eufEjcktll stretictb imd 
then iht |K?wcf of the screw was not bu ctrat as in the olbirr presses, where the 
serewi we made of inm, end focir threads not above anc-^hiid or one-fourth the 
distance asunder; the Lenari^ hardness, and suifiotlmess of the metal also 
dimmu 3 j« I be friction eansjdetflid^. The frames of the modern pn~»*S are also 
mada of iron, Wi>od being found iscanabtc of pmnsneully r™iitiF the ereat 
strai n to which tbay are lubjm, M all foe fibres, even uf the hardest onk H bcScme 
■eparered min nbands, and then break, ane si * time, till the whole beam fails 

-"Vnt inodiltcrttioTI of the JCfew-press was invented and patented by 

Damn, of P^nlOTvIlte, which II adapted lo □ ninety of uses; the 
s ileimpticn: Instead of lie simple lever, comiiting cf a lung 
winch require* mi large ft space ±0 move it in, the palentre ujes a. 
pver fmucli like those etnployed in the Ordinary printing press), by 


Mr. Daniel 
follmring ii 
etraigbt W, 
rompt.-a.md l,c 
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whkh means the same jwww is obtained in i much mm comport apparatm 
1 rchrooent* m devAlinti nf the complete m and Fig* 2 a plan ef the 
improved pan the machine ; the like letters in each frolic denoting iSEmtar 

parts, o tfl in l- bed of ihe press b b of massive oa k; ^ the cheeky or Hide Fram in*: 
£ me bead; d the Hut filed into the head, through which tbfl aciew t j« turned : 
/ Is the 1 d Allen pj ihtf goods, together with the jjhrrss-bcmrdi or metal philes 
bclweesi iherm “iTtUs for the press is Itfcfl Others 3 but initeud of bavin t* a lora-e 
IcfeW-beaiig wuh apertTJr«j lor the insertion of 4 Sc-ng lever bar,, ibat part of 
1 u W ^ a ^ UJUT ^i it ^ filed ft Circular metallic plate Or wheel with 

a double row of rate bet-teeth; die of ibe tows of teeth project horLEonlallr 
from Ihe periphery P the other Vertically, u will he nnderiCcXHi upon examining 
both hP-urcs. i u the handle of the compound lever* which* being formed into 
a circular ejfl el the fart Lest exlrtmlty, 11 thereby fixed tipon, and trararrei up 


Fig. 1. 



nafr wnlba fulcrum*, whkh ii«! upright to firmly UJkd to one ot th e 
J*Jt u ^, F 6 "*- To idler the power accord ihe to circumstances, [he 

f " K P«fe~*5wMi several Iota, to r^dve a toy or 

ir ^arlsili (bo other portion I of the compound layer to it (beat »..in 

' ,b f extremity of / i* boohed or notched so a* to tabs hold of the to«Lh 
f .** Wtchetj-whcd, and it has ft plate screwed oil to it At o to prevent it Emm 

nfe Imr^' l ^ ."$??* *l? e ™"iponnd lew nt the required ilcvaliotl, a sjorit 
pin ispftiii ed into a Vole, of which there area series made for die purpose in the 

KrL „ In t***** wj '?> "? b p? the art MA “* bottom 

_ fvf y su1 ^ ma ^^; the pUltrn /11 then brought dawn by iurtune the 

b ? imnd pain™ a thru cLuby pStotol t 

In- r ■mmtid] 5*4*,“* ?° tllE P 01 *™- ^own by doltrd IJUtH^Q Fig. 2 - 
hi b ™dk m Ulil w& ¥* ^ ratehet-*W La drawn round 

__j ft t Lbe flerew to descend Shrl to fume the nkltsll asroirut 

the new hina^ n,1 Wh Jr h ,a ^ g ”* P*"- “d putiiog it into 

Js.t strsffi'iass.tt* ^ -- 

A very i«xfe«UiJieinJ practical studding tm» hfti been made u Xf . T r 
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h'dlTl fen k-Ehl Lcv-cTji iu S±l Mr. Dur^'i, It b rtpTrwnted in ^]]oving per- 
apecdi’e outline. There |g little In its atructure that Vartd<a essentially Vrora 
u-ther pre=*a« of this kindj the head, bed, cbee-ka,, gtrew T uhd nut, miiy he 
regarded as titt: aiimp- i’Li 12 chief nuvrlty i'i i5]n-i*5s iu cm ploying 1 ,, in addition to 
piitt*, a toothed wheel h r filed m Lbs aih of tlid scrcw^ and upending 
Mf>ou it by the amill pinion e turned hy ihu Jcrcr 4 vhldl lltd ON tF^ square 
end kii the ILK is of r F whereon Ii la shifted flt every Freah pull The power of 



^ sc p 1 ^!^when brought dqwn tu line work, may tlma be mcreojed in prmwrlinfi 
ii E je dittcTPD^t Of Eba dLaraeEen between tbe liim whet-3 and ihe little pisfau; 
L ‘ .j ^ ofHerritEan of ibc ]i?e?f at this ti me h of LitiEp consequence. Thu em 
= JlUtls m nt IjuEo ruom r canstderitj^ IU rucduiruEiil efficacy* and it fa nianu- 
fiiclLLred nt a W pma. 

if -?** ****** evtmpJra &f the ftKiitructlan of-irmr nr^» r 
Pe pimped In give a description of A most Wcnjoua, chein. md 

-Hfectlvc press. ip which R ll^ c ^ ieeWd 

operetMiy jT*. tlie Ntfatf and arfp, kwf. Mi^r, rer/uW plane, and owJru. It 
to ane el the irurenueras of Jlr. Ewhigi, a tal«lkd number of the London 
Wcchemwi Jnefalytifjtt, who obtained for j[ Lh-. Felluwa'* annua! unit of ten 
JnoublIs. Thti praM. which is J^ppliiMiblE to the packing a f ^ondi of 

JCHce from IniiU, oil from *tda, or oilier pirpoiK* to wfkh the *crew-tircM fa 
uma% apnlted, etrtlauta of jj frnmo-wnrk, and two or more blurb nr Viimi 
the “*•■> “ ^ ore to h. p^edTSS 

■re Sotted T; “ Jld , matrfLa1 ' ‘9 tilt fW*p*w far which they 

time ^ M*,’=Ww ntty novelty in the CMtotructloo of 

b> LiSS^i' tot^r** P«J»«l0|r *« presiisre, which k eftefarf 

png tofcrtli^r the piece, ihai act on the articles to he ptijred hy 
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wincli W( hart KM Other mewli fi roE iuti* of Sir, EwEngs's prti* hat we hfl TB 
th n e ■* b « l calmiflltLi Ee .how the tui'cifile r P f 

Anwnpt the luWttgr* of (ItU press hate b.-rli nntjeed ih e nmnlicitY and 
tern, nmv of a*, cnnitmethra, as it \my he m*de fey BimOflt tiny per™ geetta- 

*™ lo h(l W h * r kml* «if very cheap maierili; and uL 




Wtilgtss; tbew? erre forced in by Imis [hi the manner repfntltted by the fol¬ 
lowing fibres 1 and 2), in both of which the tfiiinr letters nr reference repreacnt 
limJJar part*, q li the base of the pre«, furnish'd a rich etui with ratchet 
notches 6 6, which canatituEe the ttlicniins of the Loren kkf e is the top of the 
pjtas d supported by the frames d d ; and r r are the jjtceci acting an the goods, 
e:il>er downwards, upwards, or boLh + according ns the pressure muy be 
in /5p. l it la represented acting upwards* and in 2 it is repre- 
etEft£ bolh ways: fjfff ere friction roOers, between wlucb die wedgea 
projected, A coni is fixed to a hoot on (he end of one of die levers, 
.. . F «Wsin^ ever a pulley on Lhg *tuI of the other, is attaelied to a stuftll 
drum 4 wkieh ia furnished With a ratchet-wheel and pall, and ii m?Utd by a 
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th^ facility witll which its power may be varied : it may be dhuiilialied or 
increased to DJiy erlcat, simply by changing t he farm of Ebe Wedges; hut ibc 
drawings eiblhll am v axiom .«| ij^J] uclCj dele and mode of operation m obviotuly na 
to preclude the necegsity of further fcmarlti 

We shall now proceed to the cun aide If at ion of those presnea wherein thd 
gW" applied Ea enumnunic j Led thruiigh the medium ot an in-Minpreasshlfr 

■Die bydrwtati^ ur water presa, aa it is sometimes called, was tin* brought 
mlu a iiracticalfurm_by the laie Mr. Jc^pb Bramuln and wbh patented by him 
an Sliacu this period it baa undergone many new improvements in I bo 

constructive department, which, idthuugh ' they hare nut sensibly added to its 
meehuuiud energy have materially added to its tonvenfater, by rendering lie 
operatLOO niuro easy and Certain. The following diagram it explanatory of the 



prinripta npon which it acta, a represent* the foundation plate of the machine, 
and A the bcad-phtte r Connected lojpElher by four .strong standards ct} the taller 
ah"<uM be of wrought iron; and the whole of the utmost strength and solidity, Eo 
fL'Etal 1 he en dm force of the preF®, wbkh U eserled upon die goods placed between 
the follower d and the head of the pre«< The piston r*x mm r r (which iUtijporla 
the follower and quods) move* up and down in a very massive holJgw cylinder 
//■ htircd very accurate! v at its upper part to fit the ram, and at Eta lower end 
lomcwhat widened, 4i shown by tut dotted lines, to admit a small quantity of 
water, wbkh h farced into it by a acwdl force-pump g r along the pipe A, Just 
above that part of the cylinder where the walur discharges itself ill a mEnute 
crevice, fill annular cavity is farmed around the cylinder, wherein is fitted a 
folding collar of leather, which present* a thin edge both to die ram and to the 
cylinder, to render tbr junction between them water-I]ghh which it does mnsl 
effectually hy the action of the procure itaelfi The top uf the cylinder where 
the ram emerges from it r h provided with a stuffing boS p well packed, and 
seenred by a covering plate. Now if we ftUpposo the area of the valve hy which 
the wilier is admitted into the cylinder to he oUe-eighth of an inch (a* usual j p 
and the power applied thereto by the lever of the pump to be a too* and the 
area of the sectiou of the ram ifl Jjf fd inches, we have X fit = 4098 
Umi applied to the goods in this pr^iMt, according to the Itnawll law* of the 
picture nf ^ eKplufftrd under tba article HtdilostaTim The power 

mentioned is miuecei^rriy grral fui the geneTGd purpoaea of a press* hut it it 
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□bVHUi that It may be reduced to any required tttenl by altering the trtupar- 
sf <be eiri-r, the valve of iransni’siiuh, and lire ram; am! h is li 11 l.ij] v 
obyioni that the power may, by other modification,, he increased In an indefinite 

It should, however, ha noticed, that in the hydrostatic press of Bramah in 
common tw* r the same time is occupied in, pumping agam* a rtnall. as against 
■ mnt nesis tan ce ; , in almost all rises tha operation is commenced whit the 
t-ciLstmoe !■ at a minimum: during tha pnhtesa the increase is madual „r,J at 
the termination the resistance is at s inalimnm. As a remedy far this practieftl 
incunvemencfi hydrostatic messes are genemtly made with IwoleremofWrent 
pawer^ with tho View of cWk the power at some time during tha peaces*. 
Withstanding this provision, however, the titno end trouble attending the 
change, renders its assumed advantages a duubefiil question of econuniy and it 
is, couwipicntly, rarely resorted to i«fpractice, >’ “ 

To obviate these objections, Mr. James Murdoch b M prapweda arfEreguIatW 
hydrostatic press, m which lire change of power proceeds In the same rati.-, as 
riic resistance, without any care or interference on the part of the operator 

£3r=i53T= icr^.irx«iSE- 


i 



rMcim of an 

■Way fock r competing a 

atraosphftjr': ilia a teed*™ nV Z~ ruu «mmnuSeating with lira 
through the stuffing-hor m and had™ P 1 wortieg 

works air-tight "t" 1 P“ tn " * ^ to ft, whiclj 

«* pips, leading to the pres, S&ih/' * !* “ 'f 1 «*»«■»npwmrtlai n thi 
cimsmictiDn ; As wheel nc«- wb? i!* 01 hef * 11 lle “'P ° r the uruft 

plunger.: Se t *” 
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fotlo w§; iujm«e ihe piitmia in ltic dtmtkn ihgwu ia the 

chamber uf the fomng pump d ii now oprh to the Tacnnm chamber a, find the 
chamber of r h opnt to the citmMphepe t; the lowr barrel of d La full of witer. 
Uptsn rarefying the nil Lei the Hwnnm chamber a r by mean! of the air-pump b t 



the air in the chamber d likewlia becomes Wn?fied p and the piston h will descend 
as roan jiM the prc*5irrs on it exceed! I he pressure gn the plunger/ and a purlieu 
□f water fa ihuH forced into the pres* by (he pipe «. 'lit the fcamt uf Jbe 
piston A ± the wheel u rerolTM, fend hrin^a up the platan of the chamber *; die 
^nm]]cr wheel ^ ia carried round at the iann& lime, and turn the cock r t 
the !iboulder n whicli p taking the shoulder on i f corriei it round a IjtXfc pfisE 
Ihe veruV:it line, when U (*) falls Into the parittan of the dotted title, irnd opens 
a to the Tacimm chamber, and d to the atmosphere. The air under the pfrtoa 
of c now becomes rarefied, and it derccnda in like manner aa the Other. The 
larger the Teasel a Is made in prup^ rtum to the chambers d and y the better 
Trill the press accommodate iticlf to the changed of Iffeliiianc*. 

Printing pmaei are ikaciibed under thn article F dlihtjmu -Z icc also Oil* 
Coen nrt-ifl.tr his r„ Sro 

PRINTING, The art of taking copies by improsahTn of type, engraved 
plates .and hlocks B ar of any design or work whatever, in black-ink or phmicntB 
of jiEnous coloima 3 but the weird gtrmlmg, standing bJohe, without any distTnc Live 
addition, ia UfenaHy i LtiduraUKid In imply typography or printing from type 
isnijLt.y called RtS.LT-press printing, wlilch we propota u, notice in the frat 
place. 

11 Ji a TEmwkabfa cJrcuirniaiict, mat notwitlistandjng the art of ieltf-Mrtta 
pntiltnir has fcimeil a new era in lltn history aud charai'tc]- uf our ^ocics! (he 
ongtn of lie invention is involved in mysterious obscurity. The lirimilivo 
honour of having given birth to this sublime Tfhiele of knowledge W been 
cioimvd by the Italian, (Lie German, the Dutch, and the JjsvLisn tuitions The 
inbamtonts of Mentt, Strasbourg, and Hocriem. Mens u, have ihe most solid 
S" N . h “ for fhoir hfUMtinesj but we are bound to state, llial the citizens of 
i. [ C ^i r ™™**p Bitsicj Augsburg, and Dordrecht, certify to the con- 

t s., J!l * duciission of this interesting question imt according with 

m of our work, we recommend ihoae of tnw reader* who iro solicitous 
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fat information upon the early htflJcry of the ajt f to the article Fr IN TIS 0, in the- 
frtfbrrf Envyrlopidia. ^ Wc may, however, observe, that it seems to bn admitted 
by aU parlies that ibis intention took place about the year C410, and Wfli brought 
tn England by WilTfam Castlon, who me up his first pnua la Westminster Abbey* 
and began to print books wine time afar ill t year ft"]* In E±le early stages ef 
Ills art, the Smprassiotns were lakcti off with a list coiled up. «uch as'tEiecflld- 
maken U*a at Ih^ day; hut when they came Eo me single types, tliCv employed 
■tfnn^r paper, with vellum and parchment. At last (lie press was introduced, 
and brought gradually to its present state. The same oWrvalioti applEf^ to tbe 
ink; at first ibe common Writing ink wsa employed;; and the printing ink of 
lamn-hlupk and itM f and lamp-black and m\ (dial now used) were Introduced 
by degrees. We ahull now proceed to explain the printer's arl, aa it U prac¬ 
tised at^ tbo present day; premising that it U divided Enin tv.n brand its, 
e&up&ltjim, ar the arrangement of ibe types, and yirr^icwr^ or the Inking off 
iinpreHiuns from types so arranged : the workmen oiuployed are tbercforc^dii- 
tingursbed ml o two classes,—'■compoiEtors 'aiid "pKWMn* 7 * Each compositor 
works at a Wrt of ink, called a frame, and, ill most instance?, ha baa atfesk nr 
frame to The frames project I. it end ly from the wait. At intervals 

there are large tables, with stone top*, technically called impcsing-UQtics. 
Each frame at which it compnator works eh constructed to hold twn pair of 
cases j each pair of CAIV* Contains ell [he letter* of the alphabet, whether small 
tcLICVa or capita^, b* WtU a* points, figures. At. Ac. One of these pair of cases 
ii OCtantl h) by the Roman letters, the other by ths Italic, The upper cose is 
divided fbto nine ty-eight partition!, qH of equal rile T and these partitions. con¬ 
tain t«b Seta of capital leltcia, otic denominated "full capitals, 11 tha Other 
"smell;" ciim set of figures tb* AfflWhtrJ vowels, and the rmsrki of reference 
far notes- The lower case is divided frlltt pariitians of four different rizes- some 
at the top and ends being a little smaller than the divisions of the upper cue; 
others nearer the centre, being equal to two of the small dmsiuni; other* cqttni 
lo four* mid one rqual to siw ; in all there arc fifty-three in tlic lower 

tasc. Tlio in equali ty in liie sin of thfl Cells in "the lower case is |* provide 
for ihc mat differences hi Eo ibe quantity required of c&cb letter. According 
to rhe language in which it \$ used, one letter u mud I inure wanted than 
another, and tbe proportions required of each have hem pretty accurately 
settled by long eipenrut*. As scimc of onr readers may bo curious In know 


ihe*c proportion*, es they apply to the fWbih langEiaga, we iuhjujn the 
®jrp-n—f'lun Q ef s' Kale for 1 he sccmll character* &f a fcmiit uf letter* of a uarticular 

size and weight ^ — 

a , . . 

. Spfieio 

11 * - 

. - flpOOO 

b , * . 

. LCOO 

Q . * 

■ - fi a fl(W 

c . * . 

. 5 + 0M 

p * , 

« . 1,700 

d . . . 

, d,I00 

q + * 

- v 5Q0 

e , . - 

. 12.0LHJ 

r * * 

* - QjtQO 

f * . * 

. HfiOO 

■ « . 

* - S-OGO 

l ::: 

. um 

t * . 

- - 0,000 

* 0„40iJ 

tl + , 

, fc 3p40O 

i - . . 

, s.nou 

v , . 

* . I.20CJ 

i - ■ . 

* 4UO 

w * # 

* . 2,im 

k ^ « 

. Sfld 

S , , 

* . 400 

1 , . . 

. 4,0110 

y * . 

* * 2 r mra 

in * . . 

, 3 r 00tl 

a * . 

* » 200 


Hie proportion in which a particular Icltar I# required rendrr* it MOCKsaty that 
ihe cells of the lower case should be arranged, not as ilia letter! fcillow each, 
nlpbab&tJClOyt but that llttac in most frequent use shduM he nearest the hand 
id the eairtixiiitor, The point to which he brings the let t err, after picking them 
up out of iLrir etUi, h no I for removed from ibe centre of the lower caw * 
*0 that in, a range of nhotiL ibt inches on Me jj tide be can obtain; the 
c p dp e 3 b s* m* n,U t q, p, tq t, a, and r t the letters *n rant frequent use. The 
vot* m o u 
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spaces, which lie wauLi far lbs divas! no of tvary word+ be chine at tiu bond, At 
tbr bottom »f the central division af the luiTEr mu It must k quite ntivimig, 
llifU tht man wrElO- contrived this ormniamant saved a vut deal of lime to the 
comped tor. 

The tucj, particularly the upper out?* are [dared in a sloping: position, that 
the compa=iLc.r may I h* more readily reach llte upper hoiea. The intniTanut 
ih which thn leitara Are let U &%lkd n compoiilig-atkk, which Cottskl i -of A lung 
Mid narrow plate of iron, brfl«, or other cumjrtnand meial t uti the right side cf 
Trhich arm-1 a lcdge + which runs the whole length of the plme r mt\ reives to 
ficulain the luticxw, the sides of which Are to T«t ngamat it; clung ibk ledge is 
a row of hoEei, which iLTit for Jis trodudng the screw, in ordev to Jen ptiicn or 
iharten the Client of the line, by moving the sb-dcri farther from, or ilu nr nr lo, 
tbc ihorlpr led^e At I he end. Where marginal notes are required m n work, 
the two slidtug pieces Ore opened To n proper distune* from each other, in such 
A ttiantiEr as tJmi^ while llie distance between forma the Jenglb of the IeiiC in 
the lext, the distance- between tho two sliding-pleres farms the length of tlitr Llu£h 
for the noun on the side of the page. 

Befura the competitor proceeds to eomprat, he pula n rule or thin »-lip of 
bntt-plafa t cut to (he length of the Sims r cmi gf the BAtne height as Lkin 
lett^rj ill the oompo^ng-iticb, Against the ledge. far the latter to bacr avidnit. 
Thus prepared,, t lie compewetpr bn* ingthe rtopv hefoff hbn, and his stick in hii Left 
hand t his thumb being oi'er the slider; wEh the ni*ht band he take* lip llu? letters 
un-e by one, and pi urea them against the rule, while he supports thr-ts* with b[a 
left ihuiuh by prosting them to the pin! of the slider, the other hand being eim- 
atantly employed in setting in O'lttr Irlren, which is dlerted by a skilful work- 
man at An A r arElgD rate of nbmit thirty per mhaiifc. A line being thus composed* 
iJ it end with a Wuri or sylLablc, and exactly HU tlm tnensurp, there lipids no 
furl her care; otherwise mai/e spates are lu be pu t in d or else the distance# 
Jessencd bstweeli the several wnrdi-, in nrd^r Eu make the lueojure qigjlt: full., il> 
ill at every Line may cl] lit even. The «| hii ■ i» lirEVj Used bte pkcaof lueiul esrtctly 
shaped like the thanks of the letter^; ibvy art of various thick nassts. 111a i nerve to 
prciervu a prop&T dhtniice bet Wren the worda; buL nnt standing -.i* higll a a the 
leltArt* tl icy make no imptsaaion when lEtVWOfk Is print tab Thi- iir^t line Leing 
thai fiiiLshcd, dsn compositor pw^edfi to the licit [ in order \o da which bo 
removes lLl* Llu.'^ rule from brliind th-: iammtt r ntid phices it L-jjatL- tind ill ns 
■JJttnWKi Ay-athri' Hue DgoEnst it ntrrr tin" Home InAIitipr as bflfaro; going uu thus 
till hii iitek li fnJJj wbffn empties nil this hue* conUuned in It into what is 
CAlli'd a gnlley, wbfch Eonniit^ ut' s Hal piece of Tnului^anv. or other Li lie woc.d! 
with a ledge- of n prepir height A' tliv naargin of its two sides, llie ciniipuaitor 
then filJj Find EmpEkTi Jiis comp^In^stkk as before. Illl a comp It In page is 
termed ; wban ha it Up with a cord. And. b biting it by, be piuaafd^ to the 
nt^b lUt Ilie number of pdgra conatiLuting a sheet ii completed; which done, 
he chttEes them ta the impoimp-atauo, them to ho ranged in order, ind fusluned 
together in a franie cAded a rtn^—and ihU is trrtned imponiIlic chase 
ii a rectangular iron frtnw^ ol' ditifcrir-nt dimensions, according lo the size 
uf the paper to he printed, having two craii-picoes of the same metal T 
cahcd A long Aiuj shori CT'-ii h tnuHrliBed at tacit ctiA. \o as to be taken out 
OcrjulflUaliy. By the didirrent 111Untioili of IIiceo entaaes, the elitsa ei fitted for 
didarrnt rMttt nei; for quartos And ectut’ofl Olir traverses tbs middle lengthwise 
the olhet^brnadtrisE, so as to intersect .-ach Other In the centre j for trelvea tmi 
twcnt>--rours f the short mm Li Elnflrd neater to one Fml uf the chose [ fur 
ftdiiis, tbs long cross ii ntsbred cruirclv, nnd the abort one lemUHli in' the 
Iiuddlc; ond thr bmadvid^ no cross is required, To isnpo^ p or arrange nnd fit 
the p^ca in the chr**, the compositor make* tnc of a ih of fornllnre. insist* 
mpof slips nf wood ftf dirtlwat dimpn*fotj>, Mmewh.Ll lower Lltau \Ur UlUn; 
in me of t|e» are nlao^i At the lop of the pagea, and called head-atkka; otliEra 
tK’twccn tbuni^ to fonn iho innsrmargin; and othei^ in the tbn«i fflFto 
v it> bi and buttomi of tlu‘ pa_-i!i. I'hwi all the pages being placad At their 
Wiipej 4 iltiT!e»., nod sacuH-d fruni bcibg injured by the chaw and UimHixrv 
placed abrat thrm, tWy aim* tM ttnfW, "and filmed together by driving up 
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smflIJ wedges of woed, called qnoinf, between the glinting ride of 0w fool And 
the n i i|^--Et i t and ibr chase, by means of a pitrc of hard wood and n mallet ; 
□nd all bring thm 1 1 1111 1 1 fn‘l together, so tlmt ri'ilie of lE ld letters will fill out, 
It it ready 1u Ik? tuinmittoi to the priiunmu 111 ihi* H>t 3 dltJDn H the work jq 
CttlJed a form* Mid gj two of ihcs^ forms are m mo#t riwei required for every 
*.Wt f il is necessary ike distance* between tlse pagEi in earil form should be 
pEcw^ed with ttiL-li oxAetnes** that lEte jjnpftt-icm of the pages in one form shall 
foil exactly on the bjbek of ill* pages of tbo Other; the ejecting LbliJ ia culled 
making rrgljler. 

A* it \m impossible but tliat there nmil be in me mistake in ibu work, cither 
ihrongh the oversight of tike enmjmjdt&av or lij the casual iraqipniilian of letter* 
je lb* ruses* a ihttt Ift pnnlod vfT t which i% coifed ri pmof, and given In the 
enrrrclor, who* after reading it over, uad rcctifvisig it Ly the copy, milking the 
in the margin. re-tuns i k t:i the toiliposji ur *1 q be corrected. The 
ooiiipaiitor then unlocking the form upon the QMTvcting none by hjcutuuug ib* 
qtitling ur wedge %. recliflfi the mistakes by picking out tljo- wrong letters with a 
dr ruler *Euarp-[.ho3nted nfed bodkin, and putting Qtfveri inly ibeir pbcc*. After 
ill!?, Hdotlmr proof is Bioife, Mid corrected before; and tlivro is another 

pnwf called a rrvLie, which fo UikeU from the form when Ul)- placed uu the 
prctH, in order Eu arccrfa;!l whether all (lie mishiki:& marked Iei thq proof 
hart hi'tu eurrectciL 

The \ Imsinesa is bn work off life forms tLua prepared and corrected 

by the compositor; in drang wMirll, tln-re a re four tlnflgi required—paper, ink 
or coLnuiiip^ in utter* balls nr robt-rs, and a nreil* 

lo prepare the p.ip.-r for Uh* it is to be li.sL ni'cE led by tlippir.g st-reral sure La 
IO“>etliL L r in wnErr; tin’>s.- are afterwards laid in rt In.np over each other; and Eo 
make them lake |fo water ^iptalty, tbt'y arc pres-, d dm* down with a weight 
ri L the lop, 

I he ink ij Ml u-il -omi lamp^blfiL’k ; fot the nmniiirr of pri 1 paring which, 

see I *1. 

I lio lull^ hy wbkdL the ink Was fjmmihf ^ppiitMl nn the furim, Wari 1 a kind 
of wooden funnels w itb kandJeflrth^ cnviliei uf width were filEed with wool nr 
baar. n Wats aho a. pkee of Eoatbcr or p*l| linilcd orer tlia cavity, and hlrttEe 
citrcmdy fnal by tuiking in urine* aEid being web ruhli*d, O^ne of these tEig 
proas 1 ruin 'h-fibili L tteh bood*. ami applyltig one of ibam tu tlutinUakA, itanW, 
4hil workil-d thetn EogttW* to dl*±nbub? Hpc ink equally, and 0tfU blntktMl the 
form, winch Wii pi,iced nn the pr^-gg, by bcatbig whit bairi ujaun Ebc face of 
ihr letter^ A cahHiderabtc 1 mprovenieri t on Inh plan has lieen effected blt r IuliiL S 
q-t roLEiirs. wlikdi alx now gcncmllv tn J I 1 -j: consist ot r a ty hirdf'f irutJc 

of a combblitinn of ireaclc nod gbic. which nmn ■ n mi iron tjmI* ikllixeel tt> wtticSl 
ve iwo baud Ini. IngEoad of benting + aa in the former eajo* ihe cy Under k 
mllcd aver die face of ihe form, by which die ink ift Lippbcd in a much more 
even m miner, and with a coniiderablfl decrease of Salinitr. 

TIjo tartirut prititihg pressea were the common Large woed-un 0 c tew pmsen, 
crcipinyrd at (be prvacnl slay fur Compressing jsnpcr, cfoth, Sft L Of courts ib'ft 
mui^ cj| taking impressions must hove been vc-ry ifow imd taboicnna; and tbe 
pmpnre being applied bcEUrncn Hie Iwn solid in^kllk 'Htrfuccs, a considerable 
degree of care rtm; L have bct li tatidtfd to prcvc-Tit injury In the letLcrs dt type 
uf due form. Soul 1 prf3i« were, ]jowpvcr T nsed for hhoLLL 30t) ycam, wiihuiit 
pny one aiicmpting to imprrm- them. A i-hart time prei-iouv to the yt?or 17TQ 
it appeart that William Jansen Rlflitr, a malbrmalital itislmnuml moker* af 
Amsterjlims, rrcninmEnded ihe bitrrtductiiQll nf a spring, both otet tLc licad and 
undtir Lbe hi'<S u\ (be prc&g, irhicli, opua trkl, proved very BiilEifaotory ; lie t*mk 
upon bimscEf an altemtiuis i>f die working wesvw, gktng it more lhr**ai;b* which 
Ii^ in cfTeck a quieter BmEwn ; and tli- r^ combioi-d iridi lliq artinn of th t 'pringn, 
rendered ihq iuLpreMiwi »j harper/’ nbhoUt M hardnen/k [jLaew’s preiscE Weie 
lunild tn bs mo griiat an impyov^ oicnt Upon their pfeem tbal (mekeomtu-, in 
bii Hillary of Pfwtmfi oublt?b«l in S 77b r mji, i+ TIiite are Iwo §QTtt of 
prras^i in u«f T the aid W*l tho new foshlofied; the old sort, lid of lato eeanr + 
were tbfi ofliy picwt ii^ed in England/' Now tl* ■vucw-fajbioiicd Vh pre« of 
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lliuiigh it hai become ver y o Ed- fashioned id modem printcra, Eg lop 
respectable a niiwhinCf in oiir £\e* r to be wholly omitted in these pages ■ and uj it 
dificra nciE in any eiiQitiilrralilfi degree fism the wooden-drum ed prcsse# Sibil in user 
I'y [finny of our printers, Yi‘c shall here annex a description which will niffidnidf 
apply In tbcro huih« Ii cflinlats of Iw0 upright beams, called cheeks*, abnnt six 
jeet long, into a nap above, and, cL Lheir lower ends* inio a. stout sonare 

frame, lift. which it. stand: 5 - I ho hood of the prtheii i* suaijin-rd by two iron 

that j. i throEEgh the cap. A screwed nut h fixed in the heath through 
wMnh Lhd acrew works when Operated upon by ilia layer; the lower nitre- 
nucy of Una screw is called the spindly whMi is a cylindrical piece of iEc&I 
wortihir m a metaflk top of oi] p fi-\cd to an iron plate let into the lop of n brood, 
solid, flHfl thick niece of mahogany, whose surface is brought lr> ei true and 
smooth plnnc, and h colled the plaUch. This p]jLfclcn t by pulling the lever r is 
inade to descend and press upon a htanket^ which coven the paper laid upon 
the farmaf typca h and [hereby pruduccs an impression* The form ii laid upon 
ii in'ud nirt lUrne, ar thick marble sloh> which b let Into a wooden frame eallfd 
o Coffin i- tfu3 Ciifhii is ft*od upon a cartings, which i* made to run upon ft bori- 
xonbd r *dway WEtffer the platted for on impression, nnd out dear of the same, 
Eo t n e off tlic printed sheet, am! put a blank one in its place, This back word 
Olid forward Duet ion of the carriage and form produced by .1 atrap uud pulleys, 
tiuiinl byft winch handle. The paper i* adjusted rmd held down hy u fold mg 
ti.i’3,--, colled the Eyinpau anil Irish c-t, which lignin fold down over the fresh inked 
t>pt\ in ft WOMfit manner, before the form b run in under ihe plalEen (n 
rocem.- sirs impressing By preawi of this kind, about i^ud inpwDns are run 
utt tn fin hour: in light WWrk it h extended to 3tk0 in nri hour; si Eld when 
presses ’ j' la kind were uicd for printing newspapers* the priim'Ei munantd. 
7 ^^rcdiniry etforla and relays of men, to work as many ai 500 in 
tike hour. 


■ fie defect ml h 0 mnoti ut old i .i vkiotted preu just described, cotubtt 

Hi J.lio elicctivc power oF the layer Ulftg imiforni throughout in range of motion, 
r^m nn^ the presemjin lu exert hi* bodily strength to Ebe ntinesl, in giving it a 
tu^ rj -t t lie Hid of the ptLll; at which lime only p wlien the plattca ts down tiport 
f<3rte becomes Ticcijs.-iry. This dumdvaiUftgc i§ cotnplcEciy 
luniiiicd Eft tlir noproi i d press invented by the late patriotic Eorl Stanhope 
whtch mncniiic we pmpftG descrilaing after Imvin* apkitted ihc principle 
upi_n wb:di Tti chief exccliL-uce depends, namely, the combination oNevers* by 
which Ibc phittcii is ftirccd down 

lipno ibe form of lypErs. In the nn- 
neiced diagram, a h represents a ihmE 
JcTL r e which U eimnrctc<l lu the top 
ufthe screw wlaich c orries the platipn* 
tho Sfhnrtcr arm of | be sai d lever being 
the radium Gf ihe frcrcw^ its lunger 
arm the dbtancp between the ceni re 
ttf the screw to thu point A, Tin's 
Id Cr, by metlilla of a connecting; ru<l 
*t atLi tipnn the bent lever 
wkise fulcrum h Ut c; nnd km, by 
ill EH coLiihin alien of tbc leccr, the 
pliittcn arts but through a small 
apsis in comparison to the spnee 
passed lEirongh by th? power* it ful- 
Jtiwa 1 ci n t the edcrE mint he very 
powerful. But it Ert neceM^ry that this Ei^ct should be at a 
imping, upon ?b* typ., and dfa 5^ 

JLM^ili.. poamuu aJ dif li-.-in j for wlisn thsplntltn ll defect), die l h -, r ' ( r. 
pa,JLd u> ll. lint A p". B „d i>, nm'd u marly ^rpendi Jlar tMli" 

cuEinccLuig rod t; llkEreforo will nimEht rnd c w=tli its 
finne. fit T* ,<Klt ^ Ihn iitil [.art of the inotion of t]it )« TeT e „. nl -tt, 

‘^ th,lBTlr " 4 ^ Wltl. th< lino t,i; 








PRINTING, 


sir 


* l Q ftrinnbtf in causing the revolution of tin? slwcw; but bv the trine the 
leper f Oil h^;iM^ljt|^rpciLdieiibr to the Hue *i (when the njattctl imping*! 
upon the type} th r- ] ever a £ is ilEid prrpendieul ar to the connecting md e y con- 
amuonuy it will than eiert lit preatfSt influence in causing the rerohllfitQ of 
mo screw, ami nK this time alw the power of the workmen wiU be applied it 
right angle a to the letter eg r therefore Trill produce the greatest cfFcct precisely it 
the moment of impact. 

The ''SUfthnpe rweti^ k, m Other respect*, a considerably improve! 
machine 1 . Tne whale frame k made of one massive iron cm title, ess repre¬ 
sented at & A in the subjoined ent, which exhibits a penpccti?e vhw of It 
in the upper part of the machine a nut in £Licd, entn which a itoEii, Well 



cut screw i work* h hairing * am io.il end that operates upon the upper end 
of a ahder m r which ii Htted into a dovetailed groove formed between two ver¬ 
tical bam it* of the frame- Tile slider has the philtcn n firmly attached to the 
lower end nf Ilf and being accurately fitted in tit t mide ban* wn, (lie plaits u 
nMl anil folk paraJJd to idelfi when the screw fi* turned. Tile weight of the 
plmiun and illdcr is cnqrvterbalanted. by □ heavy weight p t which h sunthcrided 
trfnn n JevAfp that ecta upon the slider to lift it up F and keep it always bearm? 
ngamitrthe point of the screw. At q ia a forked support to the railway mk ear- 
n iiigo, i he carriage is moved by a winch or 11 rauo ee F A with ft 11 spit r| and leather 
sirups* which pa» round a pulley r h one strap extending to the hack of iho 
carnage In drawitin, and two others pass round the wheel fa an opposite direc- 
tJOrip to drew it out - i k the table on which the type ia laid. The combiim- 
tjiin of ill this it will be ob^ivpd, » precisely llio some at in 

J ppffpthrig diagrem, and their nclinn k the same ; consequently further 
description of them h omitted. 

J he superiority of iron presses over the wooden ones mny h in a gTeflt mta- 
enrCp M attributed to the extreme accuracy with which the correspondinir 
surfaces of the plattpn and table ate levelled. This is effect by turning them 
in the Mhff t with a slide-rest; w*\ Una is pcrfcirtncd witfl such prediian ilmi Ef 
they do not bite a hair or a tbln piece of paper in cvrty part, they hr not con- 
iniered to he finished The advantage of Eru* workmanship must be apparent 
in printing surli ntfli«a a! t W nf our large newspaper and dearly brfnmmr 
irp every letter and riot out of perhaps a hundred thousand or more. 
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Numerous alterations have neeu ru< cetsively mode Upon iht Stanhope press by 
the manufacturer!, Itlio magnify t hem Id the public as being VMt impruTOUrDt* 
«%intiaifH£ At productive pwer of the pm* In a duplicate anil even triplicate 
lado; bill our uiPchatticnl msduB will nt once perceive the HHjHwfeility of tbs 
cniTPcmcaa of inch siateim 1 nia t that if there be q Io*a of ten nr fiferm per cent, 
of the power applied In ill* Su&hftpc preaa h arising from friction, &C-, Tin modi- 
ficaiiim whatever of the aajt urndl Ml ieal agents can Mii p e I he whole of inch lo^-a, 
1 he [>rtn may be nndpied more convemeu t and handy P and the minor arrange 
merit* and apprhdages may ha nlso improved ^ indeed, we doubt not that such 
amelin rations Lava been and will nntmne to tw introduced ? hot they beccmft 
perfectly mij|ni firili I and trifling when compared wilh the benulifnl invention 
dt' the patriotic Stanhope. Among!* the oldest itaaniiraefUftn of the present 
dny of iron precis wo may meniioii Meur*. tluthvcn, Medhunrt, Cope, 
Shcrwcn. Corner; them arc many ethers, we doubt uni, of erpidl ability p who 
luve not succeeded in making themselves as wed known. All tile presiei til lit 
we hove frosn time tn time Been, and especially those of the mAEmlWnrrr* we 
have named. ptKses.fi some peculiar points of excellence as well pn defects an 
llictr mechanism, to describe and dasenfis which would late up much lime rand 
ipace. In jus-tife, liowaw,to the two first-named gentlemen, whose Invention* 
|Hi?scke great origin ml ity and simplicity. we must aflbrd room fur & compendious 
notier of lllv peculiar contrivance* which distinguish them from all othera. 

In 1913 Mr- Rtiihvvn, of Edinburgh,, took out hii pa Lent, which term having 
raping die Invention is public property. Instead M placing the types. IIS WiLS 
the cfisain all previous i n v*ti lioiiip upon a movable carriage* ihry arc fitted upon 
a Stationary tabl^ and the p!:H(en Mid tympans are drawn (mr it, and ibe 
impression h effected by a system of loVcnJ, the action of which the Annexed 
diagram will serve to explain. 
tic ft Is an aUgntar 3evor f whose 
langur arm nr a in the 15m of 
a Winch, In which die workman 
applies bin power ; while the 
ihurter arm t fi acts npon the 
extremity the connecting red 
d t hy which iti efficacy ii trans- 
mitled to the point e of the lever 
c / w hose fulcrum ia at y ; this 
U-Vct la connected by the tm! h 
to the extremities of the lever* 
jt f bi, who*? fulcra am m m. The 
rod* n n nre connected With I bn 
lever* k i i7i nt 4 w bile the ir 
Opper end* *cl upon the soppnrt 
or the plat ten by means of a species of hooka. Now if the Isi'tr ur winch at 
L« tnimd ill the direction *f loe dotted lino n e, rha shorter orm rfl w ill push 
the rad d in ibc directioo he; muENjueully the paitil * of ihe lever c/fl will 
tnriVc m dm dircctauEi of the dolled line tp; and as the puitil/will describe ■ 
uimltcir archs the rod E will dtpraa kh* *m* k of the levers Aim; therefurs 
ihv mdi a a Will he drawn down p bringing wilh |hm tilt plaltcn. 'The same 
regulation with regard to tin.- angular padtlOM of iho hmrr* h obserred in (hi* 
beautiful ammgrmcnl as in the ^Lanh«ptf r W ihut linir gtratett efficaev is esf-rtvd 
nt the liniment of Impact. 

Mr. Medbunl s picss P except in the mechanism by which (he paver is cnui- 
miinscalcd In the platted rficmblca ihusr in general use - but m dim Rf « )H[ j t 
f«ms a very romarkablc- riCrptiun; no ICrew is used - hut the spindle tn which 
the plutisia is mciic fml if flwdlrd out at ils upper cud into a hruisil slnut 
coUafp as show ie at d hi dir fed I curing eni, into which ilia lever or handle & of 
llie pm* is inserted- At equal rii*ljniCc* apart on the upper sid* of this csrculdr 
cEillar arc turned out of the solid two tlvpl or ctrps, which trr fi iy E ib r €r] ^ ^ 
two EncliELtd bolts c r, whkh bolts are supported at Tladr upper casdj by the 
pants of IWo screw- bulls that pm> through the head f, and eqlef swketi 
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Pfntjt tei the haadj of f c. W hen the platlsn is up, the rods eg Ieiji in the 
fadiucdi pod lion r u ebown^ hut when the spindle h turned a quarter of a re?o- 



]iit!L.n 4 the Lulls c e toko i vertical positing and AS the held* is immovable. the 
collar a *m die spindle is forced down, und with It the flatten to which it ij 
attached. 

Prior til the illtrnduolmij of printing machines, the press department WM one 
uf £ rea * tebwTt whenever extraordinary expedition via required. It was cutr- 
IscLikrlj- the ease with newipapera. of which, with the Utmost exertions, scarcely 
ever more then Soft copies cuLdd be obtained hi an hour: the ramie an cnee wu, 
that an newspaper otHea white the circnlalioe was cxtcnjiivr r it was found 
Eicceeiarj, In order In pret the paper published in time, to compos* two or m^u 
cbjhvz i *w tJinh by going U> press at the Jiame time, the demands of the public 
mipdkt be Gomphtnl with, thus occasioning on enormous increaie of expenditure 
bptU lei ihe c^tupy-rii-ura and pru^i department. [ft a newspaper circilhl-Eiriiz 
7 of titlCKI copies, this expends n mounted annually In At least 2()UlH r all of whlcE 
hui lean saved by the introduction of machines/ 

In the 3J vol. of The Quarter^ Journal of Stance fnew aeries) In inserted ft 
rnmnmrrienlian H on the recent improvement* in the Art of prinllti^ a ir hv 
Mr.Cnwperp a gentleman of eitcrmvc information upon every thing relating ib 
the subject, who lias invented many important improvement! In the'mechanism 
jind process of the ort* both individually, and in conjunction with hia partner 
Mr. Applcjinth, and who is therefore eminently qualified In give a eorrert 
stele men t of the fiLL-t* which wc nEinll subjoin, ill g Lily abbreviated from [he 
original The little diagram* that era insetted hi W body of the text serve 
lo rxplnin, i n a vary clear a nd concise maimer, the leading principle or amnga- 
Uk^nts of lito successive invcntiniu d±>*rrihcd E respecting wlikh ii h diu uccrj- 
sary in obtervci, that—~ 


The black parts In dve ?y figure n-piwrut ihe inking nppamtLia. 

II10 diaconnl lines M „ the paper eyUiuU-n. 

a h tilt typea or plolct, 

rise Arrows „ „ Ihc llnck of the sheet nf paper. 

It W04s In the year I^fid i\mt Mr* William Xicholson took out a patent for 
ccrvaiij iniijrnycniem* In printing r and* *n reading his ipa^Jlicutioii, every one 
must be Struck With tllo extern of Ids idviu on the subject: to him bvW* 
kryund doubt, lIls honour of th- Unit of 'printing by means of 

cylinders j the blowing are his own uiwda, dlveflod of fcgd redimdaucice :— 
w In ti|c SrtlL piitrc, I not, only avail myscEf of the UvUnl lfl^lbods gf inaking 
type* but J do likewise mate and wraugc fh&m in ft new wnp, vix. hj rer^ 
dcrrng tile lad of the letter gmduilly smidEw; lUatL letter {ha'^Mynt may be 
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inspowd do n cylindrical surface; tins &p«itt£® of types, plat**, and block** 
upon h cylinder, lire parts of my Invention. 

'‘Id tlii: IMOElil place, I apply the ink Upon the mrflC« of the types, 
plates, ice. by causing the surface of a cylinder, tmcaiej with ColouriQe matter, 
to rol1 Dver r or mc«9»icdy apply itself to the surface of the types, ate,, or else 
I cause the types to apply themselves to the cylinder. It fa ntaokldv neces¬ 
sary that the colouring matter be evenly distributed wit this cylinder,'atid for 
tbfa purpose 1 apply two, three, <,r more smaller cyiinderr, called distributing 
rmlrr= p loEi^iiUiUkliJiiEjy again*! the Colouring cylinders, mi that ihev may be 
turned by Um motion of the latter - if this colouring matter be very Yhiii, I 
ftpply an even bbsnfc edge of metal or wood against the cylind#r- 

“ hi llie third pU» p I perform nil my impression3 by the action of a cylinder, 
flr cylindrical surface j ihlit U> I talise the paper to pjm between two cylinder^ 
□n^, 3 f whmh Eias the form of ttpn attubul to it, md forming part of |tn 
surface, mill the other is faced with clulh* md Mires to preia the n^r sn na 
to toke oIF wi tmpradon of the colour previously applied; or otherwise, I caum 
™ tortn of types* pffvimuly coloured, Id pass £n doee and luccessivs uuutact 
with tJi-H paper wrapped round a cylinder with woollen elolh.’ r He also 
deacriUMl n method of failing [be paper cylinder, to pruvime the type f rom 
soiling tile dato# 



rVddkaJfdfl'jf ,frr arrtfrf ttfpc. .VJfirij^n'r /*# HMMtH* fcp*. 


These words specify th<? principal parti of modem printing much]n«; oud 
had Mr. Nkholaran paid the adiUL- attention to any one putt nf hia invention 
1] « devoted ID nr tempting to fut Types tm u cylinder, or had lie 

MiDwn how to Ctlttn alCTEatype i liU^ be woaid, in dl pphabihly* hose been 
™ hi"M qakr of a printing machine, instead of merely suggesting tho principles 
□n which they might be ruitatnlctoiL 

Ibc fi rat forking printing markim? ws^ the inventiira of Mr L T r Koenig, a 
natlee of Saxony ■ he lubmhtod hil pinna to MtiX Fieri Jt*y, the eelfehratcd 
printer, and to Mr- R-Taylor* tlia seif nufic editor of the Pfrilotapfticaf Mogtn&it. 
ITiese gentlemen liberally tmcuiiriagod has exertEuns, and in Ibll he look Out a 
patent for improvements' in the common press, which, however* produced no 
favonniblc re-suli, He then turned has attention to the ism &;f a cylinder* m 
nrdirr to obtain I be imprison* olid two machine* «err crceted for prhiijmf^tbe 
limes ncwrpaptT, the reader of which was told,, on ihe^Sthof November* IS E \ 
that he held in his hand A newspaper printed by miirhiatrv, and by Lue power 
of itonm- ^ 

In these macInJTei the type wu made to pm 
Tinder the cylinder* tm which was trapped llie 
nhe*l of papr, the- pjfK:f bring Jitnnly held to 
the cylinder by nwm* of topni * the ink WfUi 
placed in n cylindrieiil hnl, imm whtL‘h it WAS 
fotoni by n powerful screw, deprwlngn tightly- 
fitted piston; thence iU fell hiitwccn two iron 
roller*; below these wvre pbeinl n number of 
other rollers, two of which had, in addition Eu , 

tbeir rulatory motjun, 4u end inotinn, that is* n ibiW 

motion m the di reel-on nf tbrlr letigib; the whole »Yitom of mllen (cmiin at L 




printing, 

«• KjSSSEBS* K'• r-i-«J 

AtXr U di«S"n"ES tr -V' ° VlMrr ilt which 

jin^i.. - under Lulb. Em Iiiiidjjtip w^uced 11M 1,10 r °™ 

“Sf"' * m pnwemtnt* tubed them to IJWw Cir F " a P« 

& Saff}«* ta 

mtJj tlietr ejlsxitjn toward* each ollirr rt. dU,,' r ? g C placed 

. fruiu Z7^Z t tZ n TJt7 ur tbfl " ^ 

tnek ftf the .heat clnf i| v re^'.i'r ^ [1,^ l- f , ^ "?* ana nf t*|»sf the 





r “~*'*•**' *«**•■ * «<» f/ «, *„, 


cj khIlt it receiyed the Lnprwsifln from the first fn™ , i 

cyiimlrr it received tile in.pres*.mV iVuiiVTh, ’ T/ 1 ^ J f:l P st " 

prin^ii 760 s]isei% an IioUl ™ | lon - T ,* ef " lllJ (|™- tllL ‘ 

V; r - ncn,J.*v, and «,< tii-J uuly'oL Mr K i,™ 'T " ""' :;l3 trr - td<J fur 
«Je* the .facet; ihi=. was in Is I,* ' ' made fur punting <ra Iwlb 

Alwnt tJii, lime Measm. Dotiiid and Bar*™ i 

""{““h Urine in IBM obtained a rim*. , L a * <5 ™ tann * “ F«fc"£ 
■"- "L. in wliidi .he tv,,,, were t Je ' 

utvolnng prism; the ittVl, npplilj by *KL 

' ylljdl me ffij JfaU wfU, a* &5ESfiti«rf Ju 
pnun; md the sheet vim HtapperJ ua Jlr ,„. lillHf 
nrnm, w fttnned as to me* tile , m-g , ,1 aritje* of 

roller *5“ ■° 11 * °* lbEilc macfi&sca tin, 

treated for tire unncratyof CambritW arid 

,t Uanlilul .pecran nf ingennltr and wurkmurv 
f b H'i “ "Mr Wv«T r tuo rjrnplientFil, nnd lire 
inkmg waa dcfccfcw, which preinrnlrd j H ^J u 
NMWlfaeleM, a great point vraa attained; for i M 

I hut machine were Cut in traduced inkfiic-n.llorr 

courei wtth it CMUMsiliDn <,f trend* „jti3 due'! 

SSSiSS- “'•**“■“ «-»»■■-.«*„. 

|Hir,>,tu Ilf iiiini thi! i mkq L n H I:lidAf llr sli!!rT^rti 1 ,l£rr,[ . T trqlitci fur il„ 

printing 1000 ihwta per Jmi.r an lL|j B idc.' ■ t l,1! ' ,i -‘ mMf1 'capable of 
iWr-Ere tDAchiflfi on t3ii«i (-1*;™ r 1 ^ 11 rtt tJu TiT^jncn i iJW - 

ahnrt time prevtam to tElo inane rf gddk"” ^ 




vr 




7?" nijfl 


^ Awn'* MmMtm 
fvr T$pr, 



Cawptf** riagle, fi f t zmrz*d $ fires.' r^. M . . ., , 

w CU'jaKr dUtfa, /g iatl ^ ^ 

It is Ciiripila to otaervE llint [Tie ddfret u««. , i 
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of iho form of types. h'ichoisou .aught to do ‘hi* a new 

shaped like tin tfrrnes of an web. Donkin mi Bmch suites to * ih» £y 

Aiciiig type® oil a revolving prism; and at iari it wa * complete y t „ >. J 

T?iiV552n£Sj! *-* -w tisS 

each of lhem u placed ft cylinder for holding lu* evlinder are 

cylinders* about l wo feet diameter; « <hn«tfh» the ^ 

placed fowl m five i l,king-rulk-t*, about three inch" diuul-n they are kcI. .to 
SiBsr position by & hvm* ut each end at H»= cylinder, iLe *p L ~- 

roSIrii lying in the naicbes on the frame, lima allowing penool f« c “™ ° f 

T 'V •. *L.._.,k„.i..a..* '11,- frame which support* tbe inking- 



the machine; and the edge ni tue juare tjimut,. « ^ 

■ he wav i ntj-frnine, canung it lo wave or Vibrate to and fro, and, ft-nMqn«nl.l T , 

to cam- the luking-rollm witli it, thus giving thsnt ft Tlm'*^Ukfu»n 
their length, called the end motion. Those rollers distribute thawk Uj^n 
thrce-fourlba of the surface of the plate ciiinJer, _ the other . P 

iHrrupied bv the curved Stereotype plater. The hit u lu‘- “ r'Avift" 
MM* panUel to the plate cylinder, and is formt ! by n mr-td l «^ r J L 
against the edge of opiate of inn ; in its revolution rt become, ™ e»d Wrth 
u llm, him of ink; tL is pmveyed to tbe date cylinder by on 
rntmting between boil,. On the plate cylinder the ink 

a, before described, and a- the plate* pus* under the „ikhoy bccotn* 
Charged with colour: . 1 - the cylinder crummier "* m- 

fnnt.ict with a sheet of paper in the Dt, 1 paper cylinder, whence it I* “J 

mean* of lap-, to the*second paper cylinder, where >t receives “ 1 ™R 
on Its opposite side from the plan* <-n the S«wnd .date 

sheet j* perfected. These nwcEunca are only nppiicabm to stermtj pe pbilrt, but 
they- formed till- foundation of the future success-'I Are’^flth and LowpET . 
priming machinery, hy showing the best method of funuriung. tLstnbatmg. and 

“lll orLr biopplv this method to a machine Mpabls of printing from type, |11 ™ 
onlv HUX) to do the some thing ill an "tended Hat ™rf** « 
had been done on an extended cylindrical surface; arcuxdinglj Mr. Inwpcr 
constructed a machine for printing ho* Bides ot the sliest from if t | 

by patent the inking eppawrus, o„d the mode of conveying the from 

paper cylinder It* ibe o£fitr by mean* uf dniM% iind tupw- 


-> 


r ,, ^TTH 

Jpptiffctl ®md Cvrprf* &*l !** ifw*™- 


\^por 1 


“f If 1 


.< ra iJffufJi «s< fcaprr'j JuiHtV,tli«. 


Mr. A. Appleg**. who wan n joint pophetor with Mr. Cnwper fat these 
natonls. ohtufncd prtMhi for several icnproremotiti. Mr.Cowpr h*d given the 
end motion to *0 ilistiibuting rollers by moving die frame in utid fro m which 
they WTO placed. Mr. Afpfegotli ngF" ^ placmg of tliese rollers m n 
dtftcounl ptwition Bcrom the table, thereby- producing their end lUOfrun in a 
simpler manner,—a plan of wllich We subjoin, A i* the inking table or tint 






PRINTING, 


347 


surface, on which lhe ink « flprred and distributed ; R is lhe form of types ; 
C CC lire the- rollers for communicating the ink to the types J D D D lire [In? 
dhiTibllling rollers pieced dragon illy across the tuble, tfteir pivots resting in 
sluts in the carriages- The table h tattle to slide backward and Jhrwm-d, tratisSl'g 
by that motion llie rollers m revolve, which are nicely adjusted in contort with 
ific table, 10 os to press, evenly on tlis nidacc of it, those in the obI[[}lte position 



Jjipifgmtk'M Patent TsiZap-Table. 


causing the tlak upon tins surface to be iprenA nut. vr-iy evenly, no that tbtr 
roEEcvs CCCj which follow in □ etion, become charged vrry nniforinly t and 
deliver Ll to the type in like manlier. The diagouaJ rollers must have All 
admirable tendency lo spread out the Ink in A Bmotuh scrotum* by the sliding of 
I he table in a dUfiircnt Jiitedan to the tines of revrtuthu; hut there must be 
cnmiikcable fiu'tian at their axes- by the constant tendency of the table to 
thrust the rollers. sideways at flKlwft* which must be provided against, or they 
irill soon wear Unftrlje* elin contrived nmethod of paying two feeders lo [he 
same printing cylinder; these latter invenlEnufi arc mure adapted to newspaper 
thnn to book-prLiiting, Kumemis machine* hare been codiErticEeil upon lhe 
join I inventions of MrsAff. Appkgflfll and Cowper, wfok'll are lundiih-d in A great 
number of Ways far the various purposes of printing buofca* bank-notes, news¬ 
papers!, Sic.; thrv foavPj in fact, iupfptdcd Mr. Koeiiig’E mnrhines in the otEIcn 
irf Mr. Beasley (who was the principal prepri^mr of Koenigs pale tit),. atid sI-hj 
in the olFLce uf the 77nin p tu wen announced in lint journal# S'f less than furtv 
wheels Were removed from Koenig* machine* wben Mr. Ltriistcy edaplt-d sEik 
improvements of Messrs. Carper find Appbgatii. KarinjT. *tt the EiisL it in! of 
their machine*, discovered the superiority of the taking-rolfe? and tahb? over lhe 
common halli, \h*Y inrmedlftkly applied 
them to the common press, and with com¬ 
plete success i lhe inventbrip however* was 
immediately infringed ihrouglitmt the king¬ 
dom, end copied in France, Germany* and 
America 3 and it would have been as 
fnihtras tu have attempted to Ptop the 
infringement of the patent ns j[ witf found 
m the care of the kalrichascopfr Thii 
invent inn has raised [he quality of pin ring 
pencrnJly. Jn almost any old book will for pcrtfivcd groups nf word* Very 
dark T and other groups very light 3 ihe&o Ota technically called n monk* and 
friATi," which have been reformed altogether. Tne principal wljjeci in a news¬ 
paper machine ii to obtain a great number of itupiesriulli from the same form, 
or one aide df like ihrrt, and not from tew farms, or fomh sides of the i*l 1 uct, a* 
m hooka. 

In the Tlaire ra&chinr, which wn§ committed on the joint invention nf 
Messrs. Applrgatla and Cowpr P Lhe form jpuaea undtr four printing: tyllnikr*, 
which RTC fed with shei-El jof paper by tour l.lfc, and, after lhe sheets are 
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pjiQica, •l.oy p« S into tl» liondi of four atW link ; hv ifcii cenlrfcauM 4000 
iJjtroij per hour sn- prmted on One tide. 

Ttri- 1 HO enpavjni|: affords a EttLFni ur pc-ppfciive rit^ cf one of 

T p ii t W ?^" r £jJil1 * doufle machines* cwimnccted on the prin- * 

c 'I te “ f ,1,D ^ raf[l "" P*S® 340. a toy h rep tesenterl „ rtnU flIf upS,, » 



whiibi-n,, with nptk- ijT jtt.pi r A nn » [.■iMe nti liia left Lund, fr,.s„ .irlilch bt 
- uis blte " u V* i^F r nn d N applying in to llie machine, j| first 

.piH-a under ibe cylinder F, oml is Elitir - jiriiatcd nn uiio side, Jl h l\ ttt 
conducted overIn* iEitEiwdiaEo cylinder* H I. on to tin- eylluder G F p&i*i nr 
rmmdllin.tiHd undiTneOlh; I be sheet of puurr h thereby turned with kj 
opp*KJiD iEL.rt tb 1 lyjM i d nnd receives tin- ?eeond nr dmabrng impres- 

pmn. and i;h trion conducted ro tin; top D.f the pile qf printed sfiEEtfl. where 
n hoy lit Z Eg 4iowii puling art n itod, ftnd receiving the pjirrti dp they 
" rD l^wnltn, and laying them iqianre mi the pile before Iiim. The ECjimraTe 
fimiii Gr !vpci deiignfil n, print both lides iif the shesrt. are placed nt tin? 
iTunisLlt 1 cU Unit re nsuUner T ttpnn one Inrag bed moon ted ad u carriage 
wlueb is moved haul: wards and forwards upon a railway* cotiAtniCletl Eo fluid# 
the camaje, wiih gre-as atrumeyy inlo contact wilh the" cylinders F and G, to 
produirf’ sho impmsbm Tic redprMatin^ motion of the carriage h effected 
by ft psiilurt fi ved ii[hnti thn- end ef a vertical spindly Caking into thu t E eiIi of an 
pndlftn ruck* which j* commuted by a ivitLni af hvm Vnlh the type caTTIS]^ 
111 inch it manner, that when tin- pinion i± turned round, it engageSj at alternate 
periods, m the Leeib furmedon tin- opposite sides <>( the nicV, sthd con&fqo eis 11V 
nil [Im opposite ehviltnfcrence of tin- piisi'jn ; tbweby a wijLinuom ttlOiSoti of 
(be |u.molt ytnimmnEcatefl n redproonkig moiiqo to the mck itod c«m£e. The 
verb .-I,] fipindle is turned by o couple of bevelled wh^K frem the pmion F h 
irtii:i;i( roi^ive# Its moticnt by em d]Eermi?disite tolies] y from the toothed wlicet 
ii[Hift Hit cud of Hu” mngl ft tinder (p, Ajs iuhing apparoftis iarSluittrd aL efleh 
end of the Tinu-bme. At X one of Clicse ii bnrogbt tnio vIf?w ; 3t Cotklistl of A 
njet-ri roller^ winch has a slaw roteteiy motion, eonifluinJeoCed to it bv 
^Ir 1134 ^ T0 ' m '} ? ^all pulley UJWII the end of tfie ftiiat-f tin- main 
C \colder u. i be roller at N ^ ubiplcd to carry down a iiim film gf ink li poll Lt 9 
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circumference, hy turning in contact with a mass of ink diipoaed upon a hem- 
KHJlfll plulc of metal, die edge of which pi ifc fa grnuml jtralght* and the dis¬ 
tance between the two surfaces is adjusted by screws. Upon an aiia turning 
at I\ {a mounted a composition roller, lunnccud hy cranked levera with a mm 
vcceutree circle hied upon lh« cud of the Oils tf the cylinder^ cuasing it [o 
move round the axis P, and remain for a short period in euntnet with [he face 
of the Iti k-T*llfr N r thereby receiving - a pc-Ktua of ink upon its surface: it 
then descends and rests with its whole weight upon the iurfaco of the table, 
wIlIcIl i* affixed to the end of the type carnage, the reciprocating* motion of 
wliicll muse* llm ink-table to recede ink Upon its surface from tfe» rkutk roller 
before mentioned. In this xilUftlJoii, when I lie type-carriagereturns, the siirfaite 
of tlie table la mad* to pap under three cksEie ralli-jn ; these roll ere ore mounted 
upoli pi^oEft Jn a Fracric T in such ciuntirf that they have liberty to move lumv- 
tfluit up and down, in order that the roller* lhetn«lrei nmy kcur severally unoca 
tli° siiriiice of the table; and to tipnlke the Ink perfectly over the table. an 
end motion is giren to the roller* by means of in ri med plants ngairist which 
th.'y conic into contact p and by the further motion of the Evpe-carrhi]je t the lnk- 
Jflhle is ranged to pass under Four other small elastic ralltift, which In fik« manure 
hear vri \li their weight upon the aurfin’c rl (fir table* and thereby take up the 
ink Upon tlictr cireuniferen®t p which (hoy impart to the tvpea as the form 
Irnre-b backwards and forwards Under them, thus louaMng'every type eight 
tLsne*. U ! hiUt tins opentiuiii n[ inking the lyittri is ruing nu at nor cud of the 
in;Lchiqe ± the printing procfcw U performed at'iW other end on me oi' ihc sides 
id the sheet from the types last inked, and rite emd. 

1'lie imprn Venn 1 Etta Ln printing machinery, paten Evil l y Mr. WjiytF, a printer, 
ol Mount PEciiHiinE. ten-hdon, in deserve natirv on account of their ojtgi- 

hnlity and simplicity H Jh his specification ;y described a | 3 finLinn machine* nr 
Pj^ 3 ? having two Sables with a farm an c.teh, the one to pi ess the first ride of 
lb-? AELyetp and the otlirr to perfect it, or print thu second ride. Tliesa two 
tables ore placed on a vfbrajtill* frame, which 3 * actuated by a crank, and bring* 
ilium alternately under o pen aim E-plot ten, whicll is brought down uijou them 
thraugh the inatromentaTiEy at' a crank* to give the impression. The frame 
which support* ihe form-fahL's consists nf a paralielcgram jointed at the an^le*, 
uriil therein re the- liorirontal pnajtiuti nf the r".irnn b pr t = K rred, bath n licri Vhey 
ore elevated to the pletten En receive the inxprfiiion, and depraved In tlio 
rollers to receive a supply of ink. There is an inking apparatus lor t-ach 
formpi placed at opposite end s of the machine £ rt cons^Ed of a long trough* and 
a dltetur and stipply-ndlcr, of the usual dr-cripiitm; witli distributing-rullers, 
which traverse tlie forms and are kept in (heir place* hy guide*, with long vvr- 
tk-’il 4lli to receive their i»j. When either of the forms U d -pressed, its 
distribllEilig-rolEcri arc carried to the ink-trough to receive ink from the 
supply-roller, which they transfer to the farm hy passing over Its Mirfncc oe ti Is 
el±vaEc4. 

The paper to he printed is supplied to the tnochine from a fee ding-board, 
Hiruugh the medium of j LE i endless wch h pairing over rollorx* connected hy hands 
Qt chains to the main shaJ^. winch eommunicHtca* sinmltaueonsly, tu all parts of 
the machine, ’flic sheet* af paper being placed on the Feed mg-board, a hay 
purisea them forward singly, when they arc succeuively caught l*y the rail era 
and endlen Wan* by being pressed down upon llirm lhrough tho medium of a 
prajBctjng lev r tr p operated up^EL at stated times hy the mat inn of the machinery. 
H hen the &hcet of paper is brought between \h& Form and the flatten,. Its 
motion* di wdl aa the inoEiou eif the fonrip is stopped wlide the impression is 
CDusmunicaEcd to it- Tim stoppage of rriDlion L> ejected witlinut udcifering 
wilb the motion of the main shaft, and other parte of tho maclunery, by 
removing the Eielli frnni a portinn of the cfreumfnrencc af Utfi spur-wheel, wl|3ch 
commanirstEi matlnn to the web-milerr. After Ehe ftrr-t^i!iprti*iotL has been 
given tn the shpst, it is crutied about an other roller, wkich turns i tv trvtine side 
towards the platten., while I be roennd o? pcrfccEiELg form U hratight, by n vibra¬ 
tion of tbu frame-work p under the paper to print rite second tide* nr to give it 
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thii perfecting Empress! nii f which ii affected while the motion of tlie Wrb-roller 
U flapped m fccftfrt. 

I he plntten ii suspended OTfT the centre of the press, and guided pcrpcn- 
dh’iilttlfy dawn by sitting frame-Wol-fc h and thepresEure as produced by a *ciliGal! 
roJ n oannccled wiili the plnlten 4t it* tipper end, and with a revolving crank ut 
iLi lower end 3 a lever w Tib a countftpclse is also connected with the tower end 
of the vertical rod, which Eourpensalca for ilic weight of the icd and pTatten, 
w tiiln the two form-tables balance each otlieir on the vibrating frame ; and thus 
jarring irregularities in the motion of the machinery Jj prevented. 

I he second improvement Cunriata of a printing press, or machine, with but 
one furn>Euh|f p which h placed upon n frame, and made to vibrate brtWctft two 
piaireu^ placed in oblique positions, where impresaioita ave gjvtll by cficli WtElt 
ftndh rapidity, that two or mure reeding-boarda, with the requisite web-raUcr*, 
are required to Hlippty it with paper. Thia is a Engle printing machine 1 P stid 
there the "licet has to pan a through h twice before the printing is complrlcd- 
1 e differs, however, materially from I ho common printing mnehinea; it having 
two fjiiiS.tcns.Hud a form- hihle placed between thrift cq a vibrating frame, iir^ead 
at running forwards and backwards on wheels, as i* the cm* with the printing 
machines employed althc /jvin' office, and other machines made bv Auplnom 
acid CoirpeT, 

Nir. \\ Rvtce third EmpravenmhE coniiats in a new arrangem* ti t of itihing- 
^ which he is enabled to diminish ihcir number, nnd In effect a saving 
m the lnt l by conducting the supply to sU-di pfnets only of the Eiiatributinjg- 
ro b-r. a a come in contact with the type* - ihhiis itficied by earning tbo inking- 
rclk-rs to pe^ over distributing blocks, winch are made to corre*pr.nd with the 
h-pes in lire fr-i-rn. and supplied with ink hy a transferring roller ; by ibis means 
tire ink Is supplied only in fcitch parts of the rollers os coine in contact with the 
f- v P- * hi* inking appur;; n ■< is equally applicable to the printing machine! 

invented by Mr, W ayte, and (u those of the usual construction, 

IVIr, David Nripicr, of FitXrny tiqmm\ Lon don. a rnounfacfilirer of printing 
machinery r of pteal ability and csperienoi?, sfit'cified a potent fri granted 

la him fbr H certaini improvemcniE in printing and pressing machinery, with a 
meihnd of eemierniring power, which 3 * alto applicable to other purpasci/ 1 ' 
Ilrere arc four invention i contafrred in this patent, id I linking tcfrUPnce to ihr 
printing bruin es*. and Calculated to increase iU f&cititin; we therefore slibji'in 
* Uriel account of theory 

1 li&jFrjr i* a printing machine, of the kind called n perfecting, ur that which 
prints bui h sidra of the felievi before It ii di live red Irani I In' machine. There 
Hftf t wo fnmis of type placed 4U the same iravcrring Rl^gc, 5-ofiF ap&rt that the 
mslanrc blvren iSiem shall hi 51 equal to the length of one of the forme. The 
•beet uf pane* to he printed is conveyed to the lumre by clidlvfi" felti and guide 
rall'EESi,, in tfjc manner umtially adopted in the printing tneichSncs manufactnred 
by Co wpet gnr| nthem On the axes of the two rollers, which give the prcssflre 
to thi' paper white on the type form, arc fl^rd two wheels, with teeth extendLQg 
only half round s each of which takes into racks fixed an lire side of the form 
■ Inge. The diameter of liicso wheels is cquab and they are tnade exactly to 
CQTTfHpond wilri the diameter of the roSlcrt With which they move ^ thpy are 
eonnreted Ecgnher, and made to ium in ililtcTenf dlTCClloDfl by means of a hand 
pasiing over equal pulleys on each, and bcitlg so acljll^ted with respect to E>aclp 
other, llrel the Ltttfied half uf the otlr ^Tiall be upwards wlilIc the Efetiscd part 
of ihc other iM downwards; and ihitR they Will lake Into their respective racks r 
and cause the farm to traverse h-'iakwardM ami furwords HltEmatclj + TSlis 
Airan|£mF n i will he better understood by impeding th c oppoaiie dlugraiii. u a 
Tfpmanti the two cylinder* which gitc the smprc-EjinEr, with spur-wheel teeth 
on huirthecircumfeilUCOB. BJ shown at h 6. These teeth take into Ihfl rocks r c + 
wIiilIl Wing ctKtncttrr] with tJie ferrm Rlngg cnmnwnicttli^ to Ie lecipro- 
eating motion. The shi^Ea uf paper tu he printed are receiving rtltcrrifltcly 
from the finding-1 able* at c/ anil rfeeire die Gist impression as they pass under 
the cylinder a ; whence billowing the course pomted out by the arrows, they 
pai* u(Hind and rfcrbe lire accund, or coiupleling irnprciaion^ 111 returning r 
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under til* cylinder o t and ftru finally ddirered an the receiving board Ths 
tapca, ind gnidc iuIIct^ by wEiieb lEia wheels df paper ur* Cun- 
ducted^ are not shown fo tlac- drawing, ns Lbfrf do not diiFcr materially from theiffi 
usually adopted for ihli purpose. hit iitif t represent u series of pulleys, hy 
which the idling apparfttUf is put fflle operation,' 



Mr. Napier* jeeund improvement Applies t» ihe inking part m J tlw printing 
tauchmeir It ClHIlIllU of n aeri.E-i cjf rmK jmultil ami erinnerlcil together hi 
the mariner nf the sv siren of rods which cun sri Iota tin" prtrtllrl motion nf a 
itruui engine; and three are applied U product mi ahemMing reeLilmesr 
motion to a frame carrying a *ti of hiking roHen- This inking nppamiui ic 
nlsutnded fram a frame extending aver th* type forms; ami it il equally 
ape'll tilde to priming misMnH ou ft large or smull Fcnfo, whether actuated by 
ate-iim or any uth-: r nrsl mover. 

J Hie third nnpro^cuif iit coiliiftta of n pair of pressure rulfm fur the purpose 
of preaung dieslice Ls hF paper after ih*y hare been pritiipd, instead «f tlrltl^im 
hydraulic or lctcW- ptte**, tu p re Eo printed pap4*rlht required degree of imnOlh- 
neia. Tike construction nf Mr. Napier* rollinfl-prissdDes not materiall, differ from 
the reUmg-presa applied to btwkbmd tug ft fnw ye&ri ago by Mr, lYdlkm BkirO f 
df Kirby 'il reel, and which bfl£ now nearly lupmeded (in London at Ireiitj ike 
laborious end LintcmutL protest* of bruting, formerly pruelfoed by bookbinders. 
The rollera of the prea pftte nted by Mr- Napier are placed hatWVtltllly, with 
respect in eELcb other* while thwfl of ill* pres* introduced by Mr, Burn occupy 
a vertical position. 

The Jaurih invention described in tlvw apcei^ealion conaista of a plan foe 
equidmtlg the ihtcrmittrnt power of lift alternating ar|fon T when applied to 
product cmiiirninui rotatory motion. The power ii io La applied by 4i fever 
similar It) ft pump-Landle T uhich turns freely on ft Hied mb or filUmin; fit nnc 
extremity near ihix ax is U a dick or jiuib which link re into the tpeth of u 
smalt ratchet-wheel attached to I he axis or a box conlHjping a coiled spriJig T 
with one Clnt fixed to the asK ami the olJi-t to the circumference of the con¬ 
tain fog hex ; to ibis box is fixed a [outlied wWE, which lakes into the teeth cf 
a pin ian, ur ou the axis nr «hait* to be put in In roCaEaiy ruction ; til id tliua tbp 
alternating action of the le-rer t which u only employed in winding up lLb 
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"l 1 ™ 1 "’ is rendered pflieaL-iuui in giving continuous rototnry motion to a pinion 
' lfl “ issneo to any ijitBia of machinery to which it mty be 

A patPia ,J for■ improvements in piintingmachidcs" was granted lo It. Winch, 

^ ' ^ Voodoo, m It^ 1 , which appear to U5 Id be uf importance, n, 

Jhi v Ct “ “Mdembb ilnumutittii or the quality of altercating matter, by 
ch ronnofliy of power, axid, a saving of repaiti an likely to result. The type 
rlmnl. 1113 )^ t o teri e LnUunftfy, wliiJa the inking-rulfori sre made to Ira Verso 
forwards ana larkirwdi over it, receiving theft- supply from a Juctor toiler, and 
!“* n , pra^gwer * distributing table, on wltiell they have an end as veil ai a 
rotatny jnotini, Mini the ink may nut ■ccamnht* upon item in ritlews; and 
they rtchivr the ink upon iho type* both ill passing forwards and backward*. 

?* 11 truvL’ising frame, which is furnished with a 

° n **** fl» 1'ififf t< laid, so that the tapes may emne in eon- 

- r -i , L , Jl? ^etWepi the Jiag^a, Ttib fmket frame mores LtpoiL 

5m **&h*tmg wtcived a*b E ei uf paper U*ht printed, it U nm m 

^ ' n T atld “^ r «*" P*«'* bdngfrr^edataU.Ue 
ggr, ffc ™, the . t JT K1 b y spring am .ports; it is liberated bv pieces pro- 

lo the pressure of the plotten, wtmn brought 
"“2™^-“' Tta^tfemelafUmisb^-hb cnial steady 
gin s, wit h -mall apertures Ifl Utsfr top, for the recaption oT ulhs, steady pins, 

T|'£!f" ? "ben the paper'is reversed fur completing! 

].■ -L M & Cti ? v ^^ ua ijf thi* mjiclune ure pr«dlief[l In the order ill 

tb rr £ £ 1 ie iEea r n ? r *!■»]-, c^u, 

little novelty, but veil arranged to effect in com- 
an,i s *n*ewliat (implicated motions of the machine; 
JSlnE?, WC .|“ tf "? “«»** t« detail at length, as 

FltlHV ' U /■ a ' i huT^ai mtg tlic principle of the invcntiaiu 

at.d!Sl tjEnTHL ' t 7’. “ “ b^v, who* two cni are equal, similar, 
pIkJl lfSSJ.T d itt Stdaa eonneetwg those ends are psiuSlugrams. 

lieht Tin 3 -_inir H,,^,,'h v * rir,n ^“ |:ir l lrta 7which separates the rays of 
fI j\ Jf*® ,*F through it m cotiseijiuncc of the diilcrent degrees of refraneihiEily 

nh't* fflrw : n i J ,sT ‘ ke ^V* H nf Jlrojettalefj tr bodin projected by bjiv itnnul' 
flf bodira tilErhB' n^r J , Cm J l ^| iI!^ T P, .' ar y ^ pn ^ Cfl l ^'ich Lho^ bv which (he moUDlM 
pi J P H S^j L ' u ^ ,r ]j rin hit poi^rncd; so thm vhea ihvir 

a sii- rl ■ iiii nnlat > ^ ^ ^ hu ' vn ft®* if a body Ullde^ yjTiriflutnce 

^ wElh tt - ** «pl»^ force 

m rmtil iHirfifir r? W1 ^ nnifpj’hi; ihaL ii, it wi U posa or€r equal spaco 

Mince fdl/Sl, ° f T* V “ f 1§ ? Wc33 tT1&1Tn thftt fl Minp fa A In 

suxessive oiprf *“ ^ ** ,1U,CM M< " ” 

tinually mreeare Now, if we apply these 

pk"" ? ^I 3C t ? Lfie 11 kody phycctfrd 
through lh e air, we .hail find tile same 
laws It, he preaerred throughout, fu 
the diagram F ^jn the ia]lowing pa^, if wc 
mppoat a body * projected wSmtellr, 

(hilt Uj m l}w dirre[iti|] a ^ | t would, 

If ntJ( acted IIpen by the Tyree nf gt^ritr, 
pTOCaed tit deacritw the rqiul wjvucli 
? ^ na ^ J ^ in equal sucreasirc 

"f On the pthcr bi»fl r 

! ne iuppoae tlie body linm]v ta f^31 by 
iSi own weigl.t, jt-Will fid] throitch 

- 1"T C ^ * e ^ 

■mce* f "i t& pa9t flTpr fthrnicl- 
i r 111 “ow nripj®^ the twe 
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motion* tn he rimuilnBcoiis* like li-nily dtittrirdlng m much ns r h while 

passing from a tu r, maid he fraud at A ; in pairing from f fit wtHild desetfid 
as far a» * p and ho an till it reached the ^iut if, In lliii prtMssi it will Eh seen 
that neither the humantnl nor die vertical velocity is at ftU affected hy the 
ill thi Li of the other. From tbc ipaces e A* _f i ff k r end £ r/ P being as the squarea 
of the d LsLnn^v’f ri e r a/ it ii shown that the Cltree □ Aiid h a pnrn- 

which, in ail casea, ii the kind of curve described by bodha un-riL-r the 
in H Lienee of two foncea* inch aa Wo have been describing. The altitude to 
which fny projectile Would ascend,, and Lb*! dlftUKC it would range ill a vacuum 
are easily nvcCTLaiucdt Let A H 
be the height through which the 
j it*‘j ccs.il e would, ascend L-v the 
force Impressed upon it el Ltd 
outset, and A C the direction in 
which it ia projected. Describe 
n itrai-cinrlc B D A Upon the 
Line A EL, and where the direction 
A C entfl the circumference, draw 
the line E D prrp^mliirular to 
.A B, llien whl E I> be one-fourth 
of the lioris ratal radge, aod E A 
the aliitude to which it will 
BffWnd, IF the hdrixcnlal rang* and the projectile velocity be givan, the 
direction, ep as to hit a given object may be tlm* found. Tut* A is equal to 
umMonrth of A F, and draw G D jjerpoidkttkriy to meet the circle, then will 
A D be the dlrecrion in which the projectile must be evt to itnkt- an object at 
F. If the range A F end the direction A C ar@ known, then the velocity Hint 
must he given ir frond by talcing A G, equal to nne-fuurlh »f A F T raUiftg tile 
perpendicular Gft and drawing A B peqicndLenlar Lq A F, till it (nceta i> Bp 
drawn perpendicular to A C] theft will A B ha the ahihide due- to the projectile 
vrlodty. Sines than mm be two parpcndieulara on the ranitcirdu of equal 
length, there will he- two dilfemiL elevations that will produce- the t&UlB ratignj 
non ikce the radius La the longest line that can be drawn in this w.iy+ the 
greatest range will be irhcu the angle of elevation of I be projecting mriehijiu Is 
§5#, trt half a light angle^ and in this. cnSe It will be put duuhle die al titucU due 
to tin!: initial velocity. The time* which the body would Occupy in its flight is 
eiItv iits equal lo tin?" time a body would, late in falling through four thus the 
Iierphl of the parabola which it defctib*S- 

All the foregoing remarks apply only to the motion of bodies in a vacuum,, 
and would therefore requite great correction before they are applied iti practice, 
esurpt in p&riiculaf When used to regulate the discharge of large 

*helli p n other bodies who* iniiinl velocities do not exceed three or four bua- 
dred feet, they may he considered U tolerably accurate Bat in eases of great 
projectile velocities, live theory ii quite inadpqwue without several dal a drawn 
hom tnan y good experiment* ; for so great ii the effect of ilia mi&taflco of iIlh 
air to projectile of Cflis^iderahle velocity* that fame, which, in lb@ air, riui^n 
only between two and three miles at the most, would, in vacuo-, prmge about tell 
times as Gov or between twenty mid thirty miles, 

HtOTOAlDE, A terra used in chemistry to denote the minimum of 
«$dfaWTHCTl fc 

FROTRACTOE, An iiiEtrumcnt used for prniroetlRg, m kymg dowu m 
paper the n ftgtci of any figure. The prntaetnr is earn manly a small sern hird*? nf 
bra^ nicely divided it ktat ISO degr^pi: the ends nf the arch «V conneotcd by 
n Htraigbi ndc p the nutflric edge of which is the diameter of the efrete, ft 
nervea tint only tn draw ancles on 4 plani^ but likewise to examine those laid 
down. For ibis narpose, th^re ii n umall point in the Centra W middle of the 
edga of the straight rule, wbiiih pn:n t, being placed upon t h* vertex of the an git" 
and the edge of the rule, w? M to coincide with one of the Bldra of the angl-LV 
tha other lulu of tlie angle then cute thrwigh ihe number of degm-i marked ori 
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tLfi m^fnirtnr ^Juch jilts tree mtaimrera^nt. Protracts an? HOW iuunDy mfltf* 

i“ Vl *!? “ r 11 ^d-m, ^ gradiuifiQa with diverge lines frun. fl 
■w 1 ru ^ potn upon Dii-e <fiiljj(^c!- d loh thu opposite edfefl where S h.>j d^j^TFog ftre 

Mr.Tirtlefcdl'i improved protractor is stated m ihe fhnUm /owiaj to eon- 

ami !iilj, rl: 'Vni™ ml f l |? c l ^ lne f f lines, tangents, secants, aemi-tiUipenti, 
chords, To the centra of lie cindv j$ annexed a scale of the shops of half 

Wll r h ** ™ of "SS!* D " ,1ie ^ wh 

ltmh will, the Jin* of equal petto. The cross limb of this sole consists of mo 
parts to one t.f which is unnoted a semiclfde, marked with the Cine of chords. 
«m!^!T. P r t g™ld S on lta “***. ««1 "gwing with Ills line of chords on the 

zr^rr *.p it,tr “j or “?«■*• ^ <wu» of W hoi H 

“ j ? JU l IIie * ed n amdl lhnk, Agreeing with ilsc Hn& of chnrdi on the drdt\ 

Mht£?^2 <IVl / v e J“^ “ llt ,m[n £ “ a * L ™ i * <I'C circle. This scale 
f.f„ »t!^_ . 0f "’i 1 "' 111111 ^ngwitsi and (he mode of etraiy- 

tug Urrm to angles, giving die .idea and chords of «ny triangle, „nd also L 

Fra fhhf *7"‘ ! l**-*«r departure’ comxh, and distance. 

tor drafting, tins seals is particularly usefid f far in plotting, nothine mors is 
reqinred, than to turn the scale to the course, end Lark the ^ 

S -^tl ,Ijuj & 1T£:n <)f t,lB initiumcnt by Mr, TwitehdL is 

corroborated by the "duatle tejttfuohy of the learned editor of the Journal, 
Ur. Jones, who remarks m a note, that thr instrument. « in addition to the 
piiqioaes indicated, mil hr found " particularly useful in teaching trigonometry. 

*^ e ^haAb of the angles abjrefca of ten sa* ^ 

rcThc e 1 ^ I: ' 5i l ? Ni I r A ^ grej^domrS Olbrismt, of a fil-rmis i[>udpT 
irt amtete ifh^ln 10 ^ fom "^ bam fe,I t Mlr - “ Tolcauio fires, Mid ihcnte ejected 

«r* —<*<■»- 


1 i j jiiuLij [lumpij are tenned tirsuDLrci Mtcfinniw 

no.»i' r ,^ y “ f tW heai *n» ordinary definition of 

pomp I S, »: amaclmy mwhLsh voter i. raised by the pressure'of the etmo- 
J*. "j hjc ^^ord*w]tll ihe jirevairnt but rirunumii uvtinn. that the atmn- 

Som. ,tW n "¥** " teF 1 .°, * ‘» f ‘Wrty fear; notwilhsutudilnj it is 

known to thine who have considered the subject, I lint it docs not, in filer. 
Contribute in the slightest degree to nuse it HL nit; ancf that tiie aame fur« is 
requisite to roue a {sound of water u given height. Us to raise a prund of IvaiJ, 
or ul any other substance, through the same »psce. Of the evident truth of this 
act, the reader, if a novice, will be iaiisfied u twill reading onr artide on 
hydrsnlMt or hydrodynamics, Mid hy attending to die fonuwiitg *1 cscriptFun of a 
..flBiMtw, or '‘furtum * pump. —This pump consists of two hollow cylinders, n 
* amt * if, placed one Under the Dthcr, and cornmunicnting bv a vtdvo n, which 
opens upwnrd*. The cylinder u i is coiled [he suction pipe, and ha; its iutcer 
end immined in the Well, or reserroir, fromwhicli (lie water is to he rd'cd J n 
[vf « hutkcl ut pbrton p ‘a moved, having a valve in it which opens 
upwards, this piston should move air-tight m the evlihder. At its a spout for 
lha discharge of the wafer. Supposing the buvkci to he at the bnllom of the 
*7^*^ H - m cltHw coni met with the valve u; „ p0 n devatin™ it tfus 
piston-rod is kept closed by the atmospheric pressure, and if tin %alve m 
were not pern.lllcd to rise a vacuum would be caused between ji L t t],! 
PS.. £%™H' “ f f^inw ft force eqn.1 to I|»ni 

™ A Llh"™! T*^ ir,t:L ” “ arE section uf the pis¬ 

ton. But Ihe moment the piston WlBi lo ascend, the elasticity of the air in 

be suction-pipe beneath opens Ibc valve «, and the air rushing thrush. 

- |' h Tl ' HS, ! rB . 0n l!ie & tm - if the water at Arm 

s a d . ™ H4 T bc } Vttn ti,e f««l and the surface a would bo 
rftreitvd hy ihe ascrnt of the pislan. It would, therefore, press against the 
lower snrfoee of the water with a force less than the atn«e. P he«; but the 
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fiiitire force of tho Rimosphm pres*** 

Am the sisrfiiMlO of the water in thv well ; 
and the dimmlibed elasticity of the 
nir in the mi EjyH-pipr lint being a Cntiu- 
lirfjjrii«Lc fur this* Llbt 1 water t-a hecessarilv 
pressedup into that pipe. The height 
Id tvhbb the Wtiler wilf in the sue^ 
tion pump will be proportioned to the 
length of the HLrnie of the- piston p; 
but Jet i S3 fiijif-jo** it to have rtBcn tn 
I he level nf the dotted lilie r T there h 
then o compound column of air nod 
water prcuasg uii the level 0 ; nun*ly p 
this column of water a t and the elastic 
force of the d t in € fi. Them? two toge¬ 
ther lialunee the aLSpopheric prosEiin* 
on tbe external surface of the water 
in the weII. It consequently folluwB p 
tliqt the nir in h* must bo nirvficd, 
aincs? ita elasticity falls short of the 
atmospheric yremwt hy the pleasure of 
tlie ceknu of water a r. As n cdunm 
nf water about thirty-three fret in height 
balnneos the atmosphere, it follows that 
tlw elastirEty of the air hi be is equd to 
the pressure nf « column nf water whoae 
height ]a tuiud to the »ieeh of thirty- 
three fc-et above A t r 

Al the next strobe of the piston, 
n farther quantity of nif is MtHu-ted, 
and She djmrnjsfied elasticity under 
the piston eau*r# the water tn ascend 
|n the levtl JF f and die succeeding 
sltokcB raise it to the Imjt A and 
ff+ H itbetlon this machine boj only 
operated os an wr pomp, hut at the 
next dtMctic nf the pinion, th? wattn? 

"If ,hf %****'*. whi C h cImc and p™«nt, it. retMftl . 

r 1 up011 nei “ M " 1 ” r ,he n i,t£ m. a* t [ lB 
ft ™! "t ft™** !h# vJte *■ Ti ^ ^ SS 

Wllh «ntil the water ha, mj.d to « I, “| wSfX 

(fnmt *, w-her* it “ dwcbMtpd r.l Every micceeding stroke afterward* Tli= 
foruD licriHimj to lift the wrtMt i* ll, E wetebs cf i column af Wlllpr 

h i- ih vi th ? ^ i‘ h *■ — r i» <i« wii wC 

tho nib fcrct, tberffbrci ft«n Hie wmtncnmmM?™ tl ° 

iU£«Ma,ttrtg the levrf »r llie weter li*e> to tlu> di,?l„™i nn 
■pout i, and thenceforward lematna uniform. barging 

Aa the eommnfi p «r sucking pump, npemlrs hy the production of H T eeuum 
Wrthm HiewatkiM^mrel hy whirl, iht Kmolph^ 

Jnl<> iiutjun, and foms theater nf the nH Up tits iurtimiS k fidW 

“ ,i S r 3ESi”S’ lS ™*"' 1, “‘ 1 " “ f 

;?™ sk c&wss*; s?ssass 

wnrkmg-lnrricl J, uf tl, preceding figunr. Th m if vf. twS JS 

fed me» uf pipe tn be >u »««l (u it, rinre Hi, wato e„c f cis „^^ 

^ *™* •** P»t«i nd™. >t must etatbmc m ri,, ™,h 
c<u:h »tmkr 0 f the pump, wild ct length it w:l] |j U w ever the top of tin: jflpe or 
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through ii epmt inwrttd in any part of ib side. In this case RUtirapbEnc 
pftffurB hm nothing'to do with elevation of ibe piitou, cananpimlylt may 
be camed to Any Height that the strength of E>ia pinup, nr ike forrp employed, 
b capable of; but the hand le h r or any other contrrrnncp by which the pomp ii 
worked, must he fitted at the tup of the Additional pipi^ And the pislun-rod 
^iplaiSy extended, in ordrr that the WorkIng-barr?l huv b& Jtept wltiitti the 
limits nf Atmospheric pressure^ which ni&kfrS a pump thru arranged mappli- 
tttblc to very great depth*, vn account of the bending trf the p kin H'rod Inhere 
case-iron pipes are used, lids may ill a great measure he p reventeil, by plad tig 
small pieces, with projecting arms of sutfkien* length to much the inside of ihv 
pipe at each joint, of the piston-rod, or about ten t«r twelve fi-ec uuudir, when 
thiH pump runy L© used for considerable depth* with advantage. In using 
pLim E « to dmff muddy or sandy waier p it is always adriftftbte hi Jet the bottom 
of the pump tn a close wicker basket, or Other strain or, because sand and small 
I Lock's very soon dnlmy the leather and Working parts of any pump; and 
when puni|w are used far hot liquors, which is (he c&si? In many manufactories* 
lliick bcmpe 3 i turn* must be mbrtitulcd Air lrailii:r p unless lLe valve* and pis- 
tonr are made entirely of inctul T which is of course preferable, 

The fortmtj pemp is generally employed in rainci or in situalifms whore it H 
requited to draw water from great depths. Pumps of ihb kind act by cihii- 
jirasaaan fciitead of exhaustion- Although atim> 
inherit pressure is hot necessary to tho constfue- 
lian of forcing pumps, yet It 'll in most rases 
rewrtrd to for raising die wafer, m the first 
instance, into tin" body of the ptunp where the 
forcing action commences and lakes place; am! 
when so constructed* BLlrh pumps are usually 
callctl lift andfmttpimp*; snd lei all tho machines 
of this description* tin? water may be raised fo 
any required height; W’itbout any limit. consistent 
with tht- sdrengtii of the pans imd the [lower at 
eirtnmantL Forcing pumps dn not JiUtix niatu- 
riaEEy in cumtniction from the ccmrflENS pump 
already described ■ indeed, that pump, hy a lucre 
inversion nf its parts, may be made into a forcing 
pump; liial is to say, placing the piston below, 

And the, it^p-valvE and de Ii veriug-pipe ahuvf^ ru 
shown in tiie fcLitvjnined figure, where ft A shows 
die inverted wurking-barrcl, and i the inverted 
piston and rod, with o Valve opening upward* [ ft 
Is the stup-i ilEvo placed at the top, instead of ihe 
hpCtum, and also opening tip wank min the rhing 
pij:ie l I t which may he continued to any requited 
height; the lower end of the working-barrel i* 
rpim 1 ^perg mid must stand hi, anil ho covered 

with the water it ha* to rai*e d m that no ttctinw ~ 

or feed-pipe Is neei'smry t-i thi* pfljBp; and the ''" 1 “" z-w ‘- 

P" iu “t “p H?*? L >; “ * jr >- °r in miv otter cnTf-n^nt moiiniT. 

(\fti-r tLf ,!™npUon aln idv given <1 f til. canminn lift fmuiji j, m ]| (, B 
In wy annluDp of tilt «ti« of thi. m.Jjihf, it is ff-unml the will 

reniLr ,t ■U>%«t>niL While Uu lower mil of the wortin- b«^| A i, i* 
", ntar, and th BpUta0 .move* lLp«-»4rdj and dnoruiv unla. ,| l0 W1 
w3n» ftHed ftm«h Ihe |,i a ton -Yulvtr At tqeh dotnutrokr, at raclt me 
***** “? t “ ts "* ^ ll ll T^ d "‘*■ into IhetaJbhL 

*** tl ‘, *? ,,kll f r<dr l «» pipt HI*}- ho, .till it. red (bum will 

yrni.tunlly be C!jUAl 4 IO the weight At „ colttiriii DflTAter „f the lilt of Ihe vrji L- 
my-himreCiuiil of .^ht Miitl to the pL-rpeu.Jkulnr ollitudr or the water i„ 
s l ' k “^'t'dir-g pipe ; Ur r [Ids pipe iuuy be plan--|1 hon r on call v i»r Hjhliipjvly, ^ 
matcndlTv teller hut it is the perpnuHcnlar kfetebclwttn the 

Mirim* vflhc water to he nu^d B and iti point ttf dl^lictfgc T wliich must klujic 
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be taken into nCfrOcint la estimating tlid load upon n pump; ainc* increase of 
length without height In the pip* prndnees no other resistance itian that af Trie- 
Eiuji, which ifl cosily overcome by Elicrcosbig the capacity of iht pipe- It may 
appear that the preceding pump Ifl applicable to every purpose and to evce^ iliu*- 
tiue, suck ah raisin* water from mines and tho deepest plocia; but ihii U nnE 
Lhe ease, owing to the almost imperceptibly umalE elasticity of wntcr, and tbe 
c fleets of the rir uyrrfcrj, which belongs to fluids in common with soil'd lEiUtUT. 
In working the pump shown in die last figure, if W* presume the pipo II to hie 
foil uf wMer, that water ha* pot sniffirieEkl clustkEty ta permit the hu?d h h to 
discharge ltd contents, through the valve i r without punting nil the water contain cd 
in it into motion, while, when Lhe piston 
descends, lli-it motion wilt be eL Cm end- 
The water in It wifi Lbfirefuru bo In on alter¬ 
nate state of rest and motion; and If the 
column M lun^, and it* quantity great, the 
eii rm m rii,j will be very eansidutalilcj ; that 
It Lij May, it: will require acnnndfmMe ite-c- 
duiE of force tu get It from a stoic of rat 
into motion ; and whim it bus once begun 
Io move, it will Lave HO Immediate tendency 
to return again to rest, but might be con¬ 
tinued in iti motien with less force than 
Lime, width was originally employed to move 
it. The descent of th* piston, however, 
allows sufficient time for all llie motion that 
Was communicated to k completely Inst; 
and WttCfir in working I his pump, we not 
only bare the weight m the column to over¬ 
come, hut the natural am-rtfa to combat with 
at i!v-Mty Jitroke- This may, in a great 
measure h* removed, by taping two, or 
what i* a till better, three pnen pi constantly 
at work by * myh or tbiwAww crunk; 
mid leoommgly tbit expedient ii generally 
retried In in au small engines for tori wing 
winter hi a grout bright, fur by thia means 
lhe water is UeTtr permitted to stand still 
in the pEpea, but a constant flow or stream 
is tnaiEiLuned. No illustration. is necessary 
to explain to the reader the sumhinoiion of 
three pump* worked by 0 triple crank, 
each throw giving the jJtErnal iug motion 
to (rU* pump of the series,. at equtd dis- 
luncci of time atid JlU£t thmugumit the 
rrruhttmil; but a meanwiil arrange mctitj 
wherein it triple crank is employed V-> 
work on* pump, crtiitflhiiiig three bucko-tfi 
ult.Tn.i iiniir in the same working barred, 
mid producing the same c fleet 11s three 

pumps, KUU11 to require the! add of graphic delineation; uccardingiy, «u annex 
a cut, in which the process of raising water i-» thus coEidurted; it 31 Lhe inven¬ 
tion of Mr. Down con, uf IHackwall:, and was the fubjeoE nf a patent grouted to 
turn su The flgutL- in the tflaTgin may be coiled tt ft mi devultni*, 

a portion of the st'n irfe i sijg barrel or eytinder WjN£ bruken away to ikow the 
buekeia, #1 L lb* up;iunu.i*t bucket or pbitun, lhe rod of which h U hab 
low, acid being connected to a bent arm d, it is thereby utt.icbed to ona of Uie 
limtia of a navrdvhlg Lbr*--cbrihW crank r. Thu middle nucket / has aisn n 
hutlovr rod $ y, whion p bring of ■umller ditu*fflUmii than lhe former, slhira freely 
tbrcpugk il k anil il cyunueted to the crank f by Bnoth*r bent arm i The IwWer- 
lULiii bucket j lui a auliJ rod & k which pssam mLircly through tlw liutfow nuLi 
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fif ike other bueksu, and l« lit Inched directly in the middle of the crank 
Upon each of tbe lira be nF Lki l crank are placed unEhfrictiou wheela,. wu-ti mg 
in rllipticd flntii iiE the upper r n il of each rod, by whidi ike attrition of 11 il 1 
raahbin" surfacts Is consraE rably reduced. 

Di r tnii ommgpiijeH il tfiJI be seen tbit, Dn turning like crank bytlic whdi^ p 
the buckets oliernfllely receive and lifi the water wbk.li ho* passed uptt(tf4 
through their Valves. Oil raising the bucket * a etkcLLUha Id effected underneath, 
Mid Lbe Witter rin*f fmn* the main fipe t f uadi GEJb the lower part of the cylin¬ 
der ; tin (he descent of t, the water is received above it thtaugh Its valve; while 
t deaceadu, / rife** *& (fat the water Fkil* the vpaco between tlic Iwo^ oti the 
reaction of tbe bucket i, mure water is recelvert into the barrel from the main, 
while dir tipper bucket a upcraLci nptin die middle one / in liar fame manner 
Iis/ ba5 been described in nperai* upon I; time, by lire simultaneous liEerfsallHg 
inudcti of the three buck c-U or pistons, E Li c- water lh (il^charucd in hue cuntiii- 
naua itreun* Altbou^b this bvenriun reflects credit upon die ingenuity of tljc 
inventor, we must be permitted lt> question it* superiority over simpler IHukEHrt. 
Ft wiU be evident that the patentees object fund, if we ncvilcct rightly, it id 
stated so in bii Biiecttfication*) iff to obviate the rtnpluymcnt of all aJr voted. 
Eut in doing (Ills he has cmatrncted u macluiie ijnite a-* rft priurv o, and ho* 
incurred a greatea-waste of power, awing Iti the faicEiuu that mu*t fake place in 
liis concentric tubular puton-ruds; beside* a greater liability to derangement by 
tlie multiplicity nf parti 

"J'ho forcing pump ia made in two 
forms. Buited to tin- liuiatluu mid dir- 
cumvUinccs Under which it has to work. 

Thfc >imptciit cnEletiturtiirti in ihown in 
the annexed cuL Jt ramuti of a tndj- 
bured cyliadrkt] working- barrel /, tiie 
Ion of which ii <|ultc open to admit the 
solid piston, which worn it En a per- 
fri lly air and water-tight s tslt 1 , by means 
of the lever or handle, or any ether 
more convenient application of power? 
h h (be feeding-pipe, dipping into the 
water lu be raised, os in uny other 
pump, and this pipe tnaV, uf course, be 
made nf any length linger thEa-ty-three 
ffM-E; ii the itop-vnlrc covering she 
tup of the feed-pipe, and permitting 
water la tke into the working-barrel as 
the piston aacendij hut not permitting 
it to v. JUrn again ; bo ittal wljoncvcf 
Ehe piston la Toiordi by its handle, the 
harre! will he hik'd with water forced up 
the pipe /j by atmospheric pressure; and 
when tile puiiifi deaoetidi ngnin, lince 
there il uo Valve in at to permit the 
water lo piasa through tt, it will be 
forced up the lateral pipe ! ropening Into the hailum of the Working-banvlh 
md throngll the vnlvo m. which prevents Its returning Iwick asiiin t flul It il 
conEtniinifd to lind Iw way up the ri-ing pilH' p r iked above Ibe Valve m; smd 
thin , pipe may be continoed to any required lieiglrL, without regard to thz me**- 
enrf Ot the atmosphere, *'\t\r,r tUr- a-^zerit of the water doc- not^Iepvnd upon its 
action, but up&n the mechanical farce that La applitui to tl^ handle iu Ji ; pn-^ 
the pifttiU- WMIc tbs pUttra rbes Eo hi! the woiking-barre], the valve m wall 
be thou and of coupr i all Haul ion of the lluid an lile pipe j* will .md 

bonce the use of llsc ^Ir-vosapl n ; lur il will he Been Ehat the pipe pi as nuE 
jointd uai immedialciy airave the valve m t but tiint kl paascs through tiae tup i.f 
an air-tight eaippdr, or other Iturtlow \ r es$ti n r Lind pronisdii nearly lo the hiE.tora 
E*f at. Air being a lighter fluid than water* Will of course occupy the upper purl 
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the action flf the- pump has filled it with Watct 
above thu lower end of the Opun pipe p f all atr tha* 
amiiued, and unable in escape. If* naw* lbe wgrking 
to throw water mors? rapidly Into the air-vowel thaii 
pipe /j-, it is evident that inch confined m r will be con- 
compan than it unturaliy occupies In istdtr to make- room for 
aa the elasticity of air U conit&ot, and increases in power with 
andensitiou without limiialTou, 10 the njtHn^ of the air in tbo 
nir-vessel will beeonie a counterpoise or Mjiiivjdenl for any height En which the 
p may he carried; and although Luo water in die pump explained at 
paga 357 . would riot admit of wndenmthm flu a* 111 permit a fresh quantity of 
water to enter the asceudmg^pipo without putting aJ] its rontenti into motion, 
yet tike inlmiturtlon of the air-T csaul oh viutea chid difficulty; for now the new 
[quantity of water is not delivered into a funner quantity of inelastic water, but 
into a vwd filled with atr. which readily allows a change of dimeiisioni; and 
while the piston h vising, and projecting no mlcr, the previously con¬ 
densed air in a has time to ix-expand into ita former volume, by ftfwilmg all 
equivalent qnantity of water up the pipe p p; and thus, if die atr-vessel is 
large enough* a constant and equable current may be ui ainlamcdr 
The annexed figure shows another 
form of the forcing pump, though this 
construction ii generally called the lift 
and force pump; its form a! ion is the 
same os the last-deierilted 
that the piston is not 
tbraLfcal, and covered by a 
upwards* as in the common 
pump; the jHitoq^rod $ likrirtic moves 
m hr air-tight manner through a ituif- 
tng-tkix, nr collar of leather, otl the tup 
of tin- wnrkiftg^horrcl, which, in this 
case, is dosed ; and llie SaUr;il deliver- 
Lug-piEH”, With its oir-vcsffcLj, proceeds 
from the upper Instead of the lowi-'f pari 
nf the wwrkmg-birrrrL This pump uni 
only litti the ib^-lmx but three 
valves, instead of two, as in iho last 
example : it is* consequently* filler 
more Intricate ami expensli'c in its 
ounstruatmn, with nn other advantage 
than that it is rather more cleanly in ih 
working; fnr if the piston of the former 
pump is not quite water-tight, a quwi- 
lily of walL'r may flow over the open 
top of i(i working-barrel* which cannot 
W the case in this pump, if well made. 

Their ictim La very nearly aiike K for 
this last pump raWs water through the 
ruction-pipe h r by the elevation of the 
piston i r en depr-p^mg ihs plsLon. that 
water panes through ix by Its vaJve T and 

aW it to fill thu upper jrirt uf the working-barrel; on the re-ucen t of 
tlie platan, the water, belog unable ta fcfcipc at the top of the barrel on account 
of Ihe coftr and atufflng-lKuc U forced up the lateral pipe / into the li^vdsd 
and fVwm thenc*- passes away hy the a^ccnding-pipc: k os before- ^Vhen the 
water has risen in the ijr-veisel m the dotted ling jj n r so bls to cover the lower 
*ndof this pipe, the air will II- mm fined, and iJwlropelifiefliFmtWt be llUlte. Tha 
air-vessel must he suited rn its capacity lu the magnitude of the pump or purupi 
that deliver wmtet Into it (for icTcrnl pumpi are fmpLfclitly mida to open iitlu 
one eommun tuVvesScl)* and Ought* in all cases, to cODixlli at Least six or eight 
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volumes of tk pump, m order thftt the in err using cJTJMfirp frixiG of the air 
mnv not anElUit’liee the motion of the piston diming ft single stroke; but far this 
m p4e rule ran be gi Vtn, As the relative dimonsLoua may very tu iUJt the 
^KORWtiWflE of ill* Oftse- These forcing pumpi with fkir-veswls we now very 
gtnertkliv adopted in mlnt-waAl for * implying cities or toons i and the height 
m which the wiltf ii Jtt any Ernie delivering-, may t k very nearly aHmateds Sf 
the air-refivl hi buT^ and the supply equable, by eiftndniitft 1 he dcgFCG of can- 
r]v I lotion of the air within it. iWia very convenient^' dona by 0 gftttgc, 
consisting of a gistl tub* with a closed lop, Applied by 4l Mop-cock to the lower 
part of tiift air-vessel* or thus which b Always filled with water; at r j such a 
gfLtipe ii represented; and 3 * it has an open CUmttitiiiicaELGu with lhfr HlP-V-easa! 
when die radc t ii ripen, the air in the tup of the tube will suffer die same cun- 
deftHltfap as that within the VCSacL The height of Oeb spaces occupied by air 
within the tube must be measured; and els the atr nt its ordinary density wLEl 
halttliee n column of Water thirty-three feet, high, SO if CfinfineJ iur IS handed 
with Ihe weight of such a column, it will shrink/ or be eondented into half ils 
Fornier buik ; whenever, ihcrEfore, the uir centfi tried In the tube r is dimmished to 
linlf fts original length, the eondeiitsition within the air-vessel mu*fc be equal to 
I WO atmosphere* I or, what is the seme thing, the water til the pipe p mint 
stand st the deration of 33 FraL If the vftter in p is raised to twice 33 fort, 
nt AS feeEi then the eondensatitm within die ilf^eSMrl must be equal tp th™ 
atmospheres | and (lie air within it, a* well as within the tube, will be diminTriitd 
tu osHhlrd cif Ita OTtgirui! hoik : cEtc-fourlh of the bulk will IndtcQle (our 
atmospheres- or randcm-asLan., and Irt? e^uol to the cluvatlEJii uf ihc water column 
to 132 feet, jy?d is£# on p mare or less, a* the hnmEBrter in&y vary. 

Hint useful machine, the fin-tugine, nr engine far eilingiiishing fires., is 
nothing more than two Ikdn^jnnnp, of the etmslructioii shown ni page 358. 
working iitlo one common air-vessel placed between diem, and frum which tk 
ep&tlting-ptpe for directing the water upon ihc fire proceeds. The handles nro 
so dkpn^d, that wldlc the pklm ftf nnr- pump is Up, ihc oilier is down-; alid 
lliev Are elongated far the purpose of enubm-g n grtat rrtZLnl^cr of aim to work 
them at lilt efune time, fai ihe purpose of (lira wing a yzty Iat^p quantity id 
wnler r which is rendered a contilllioi^ slrenm by th-: acLjun of the air-vtiicU See 
ffiE-EaetSL 

n ii curious dial the most ancient pump WC Hit acquiintal with, namely* dint 
of (‘(fsibuii* at least, as It is hutidctl down tu ua, very rlatLcy tw tables die 
present ftro-engiue, for it fonaists nf two fordl>g-piiU4pfl, di-pi'n-d u^ pul 
described;, hul initead of discharging their conlunts ilaU> un iir- t« l*t*l P lEiry 
ineruEv deliver thcrti into All in(erinedhitc close rintern* fn^ni which die wnS^r 
BicHiji by a pg|ftqiUa pipc* and ktt which not! u tie es wonting but tht 1 cim- 
densatiim of air. Jt mowt, however, bt- idi -i i vrd, shut both the pLrrnpi t;« 
described would be farcing pumps^ Withaut their ift^cctJirff ftir-vi^'ri? ; and 
I hough they act mtuh mm advftntftgemisJy with, they ore somcLmiea l imHlructLd 
WithvDl diOfii appendages. 

We now proceed t^ 1 ikscribe n pump witJ] A double nctinn, producing tLu 
same EQret in Its up os in im dn «tj- strok"■; the walcr beedg olu-n ui i -.•]>- raf*rd 
Eli ill forced an Else [fjiprahiite sides of I he pisteo ; diot h to *ay f by the upsbalti 
of the piiton, the water nk* it b forced uul of it iiLla an air-vi.,-. I, ojid r ot 
the 1 Fftmo time, ihc cydinder ix re-charged by the Wiltcr fie![owing the piston 
itndcjticalll; ■hen hy tb.L- return or d^wth^troke, the wbIet uml^rncath is farced 
out, and it flow* Lr- &bovp, ready for the rrpeLilian of the ffperntion, and hi on 
cQ&tinuuQftlj* Id the diagram cm the fiifluwitig pagtf r fj r-rpre^nls u wild 
ptstnm its rod working iiir-tighl in a studing-Wt t , fised at ihe (up of Ihc 
pnmp-h6rrf 1 c r- I Eic water from the- well, Eupp'iaed io be not mure than c1 1 inv 
feet Jwjj, oKfndi imn die cmLttm of the pump hy the pipe r/ r nnd condilfttcd 
hv a branched pipe r/tn the tup aelcI hoi:-: m i«s Jho barrel alttivi|ttL-Ev, ihrougEs 
valves g and Ji, wbieh open inwards. Un the opposite side of Stic wurfciug* 
boitrl afv two ■enjcrcsp^fiilLtig Hperinref } fiirnisELt:d with vjdvon i nnJ j, epening 
ontwards, And cmid&krag ibr water by r, branch-pipe 11 intern i!Hgk tube w, 
leading illta an air-ve^tl wtiEuee it it sUtitliui j -r-tl E^i tiic Lube p. In the 





FUMrS* 


figure, the pEalon iastmun as having 

Utisriy renrhciJ III* bottom ftF lUf 

cylinder; by th? force thus, exerted 
El has abut the Viah'e Ai and Implied 
l>ic Walcf through the tkItb j, the 
bran-nli A and pine *n, into the air-^ 
vnucl o n where tll-f elasticity of Ikjo 
air* pressiisgr Eiptra the mrf&ee of the 
water, Li lL 3 forced It up tbc pipe p. 

During lids operation ther* msbeen 
4 tendency Id the production uf a 
rftrLiuni above the- piston ; comc- 
qiurotly, itie pressure- of the air, 
ci*ti ng- upon the surface of llic Water 
in the well, lias QnitipeUed it to 
follow the piston In iti d-noenl, and 
to nil like eliaiober 1W1; after- 
wards, Upon the ascent of the piston, 
the upward forte shuts the vnlve 
and opens the Tike i, through 
wbfck the wftter is proper Bed iJong 
ibe brunch it, pipe m r Mr-Te»t *?, 
and out of the pipe V* liming ibis 
ascending Strok*, thur water from 
1 he well piimg along d and / h-flS 
opened the *ftkf & f abut th* yaWm 
j t and re-filled the barrel under the piston ; and dins the process fe cmilmutd M 
long an th* pump is worfcciL . 

Mr GWrtge Vaughan, of MOlHenff <J]d Town, toot (ml a patent III IR30 for 
a dtjuble-aetinp pump, acting LEt n faortacUlal direelkin : the principle it* 
upcrp tiiUi mby h readily und er&tuod after the defl-ctlpCfbn of the foregoing; and 
bv computing iE la a high-priEWlrr i team snemc. whliHUvb difference au\j m 
lu adapt it hbltor to liw puEikpiEkg of water, ^JTic working chftfflliUT ia eiiber 
cylindrical *ipiore; hut each end of it is cmtRidtrtffcly enlarged downwafil, 
whrfe ilie Takes that receive the wnler Frnm the rising main MV situated, Tbo 
iitilon Li solid and packed lEfctftbsae fnr ileum; the piston-rod passes through a 
st uJji 11 L'-bnx at yur I fid of ill if rlwnihir* and Is attached, at the farthest 
i-X trend tv, a ctgej head, to which i* connected tw-n spear-rods. Otic of the*® 
rods £1:1^1 - on each -idi^ i-S the pump, nnd beyond the opposite end of it* to a 
crank, which is made to revoke m plummcr blocks* L fixed to a suitable fruJne'), 
and is turned cither with ft winth, by manual Labour* cr by any Other suitabU 
1 h? rnoiinn dan* described U, uf cwUnc, i]i>HiiiLj> but tbc ordiumy 
putilkl nifttiom in order thui tbs piston moy not. by its weigh I , wear mm on 
Sis undirr sadcp ih* piiton-Tvid is continual on both ?j< 3 i -4 of It; and beyond the 
nmeo of tlio piston ibe rod is Eupp^rlfrd bv nn RSkli-inction wheel; thence tb= 
i,.d enters a UibuLur caWg cltwcd fll the furlbeit eitrcmity Lo prevent die escape 
nf -J m- water, as it is not packed* The action of the pump k ibis ; supnoso by 
the revolution of ihv crank, Ihi? pistun to W moving to ibn right liuJul, a 
vasumu is produced oa the - tLc 1 aide ef the psatou, wbEcli cnUses tbo vslvo 
fiTTu tli»' rtj-ian^ main be opened bv I be pnisKuii' lbs it! furmpboTE, and the 
ctuinibcT is thrreby filled wim Wnter, On rcverisik^ the stroke i t the piston, 
towards the kfl, tile ri^-lit lmnd valve i* Opened from the rising main, and th.at 
eiiEl of the chamber fitted with wiktMi wbiic tbc WAtec which prcvioilNly 
oei'iipitHl like Ifft <-iid of the chamber is forced cast by I he piston through 
fliiolbf r vbJte or. the upper side; the succeeding *1 ru k e in l-ke man o ct di e- 
charge* the wntcr in lltF ri-yjLit EJiumbri, and tills tiiai iif th* left, and thus the 
acn -il in Euutinuoue In tbo drawing fitiochuL to the jpptificRtum* a lar|a 
lemi-oyliniricaJ whee! U shown as fisiedl to tb* upper side of tbc pump, For | 1 io 
rfcrption of the water delivered through tin- upper valrc*, and in tbc crown of 
the arch k a pipe l««: conducting the wttcr, if r^uircJ. to a prtAlcr clirnlioU, 

TOLl I Eh 11 ? 
































]t would ohriodjly have bcth, better, had the patentee mado ILb c- upper pnri of 
ibin- vessel Into nn idr-ebanaber, by causing the ascending-pipe Ift^t ULelUiuUed 
la dip nearly Co t he bottrim of lt> 

The annexed engraving ]-; a rEpreaen tali on of & pilmp ££>n»EnJttcd by Mr. 
Oyru-er, an tbs plan of the jngtflldui Benjamin Martin; Cut the ruction-pipe 
u nd tie vulfea are m disposed u tas retain any be-aty bed [fa that may be railed 
by lbs pressure of the atmmplisre acting upon the vacuum. 



Tlje ndi.jve perspective iketeh shorn that the rising main leads into a spacious 
Vftke-boi, an comusian wiib two short and wide working^-barral*, left typcti to 
the aimnipherrv The putoa-nads aie< attacked to a lever. Vibrating on a crlilml 
fakratn which h mounted upon a standard between the two cyhnd.tti ■ and ta 
thL 3 lever branching handle* ore united, Co enable maftv hands to b* employed 
eo wurkinq it. The large volume of waE± r diNchaiged from UiS harreli at rich 
iimkc of the \Mmf mttrrt a consul powerful Wrenm Up the tains, main eo 
tlmt any ghjbulur .ubslancea nsaldy fitring it. as cannon bull* Jnucno mmol- 
t unity to tah down by ariy mlorntiiti on of pressure from underneath ■ they euti- 
•cquruElj ijui Jedgrd in lb* rake-box, and are ejects by ihe duwu-strule nfibo 
pump, Wh<*n employed as an engine to discharge Water to - ™ L t height or 
an air tji imwed on, i» rep resented, trad theuozda E then 
plilgped or capped, by which the current a directed though the n k vessel. 

In drawing water from gTi-4t depth* the weight of the pump-xnd* and lie 
***** together are Eumr limes more than can he ea-dLy n*OEnpSishtd bv 
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power at comnieund; in ittcll caJEi we hare oc= iduimlh ohwrrradp hi country 
jjJacuF, u very limplc Apparatus ihnilat Hi that r. [iKSavtcd in the fall wtlfyj cut, 



iMiiiilcnud tea enudterbaliiiiGS the weight qf tit rod*- In Uijh M*j tic pump- 
rod and handle is Expended to a TOt ^ ctl "P*®* ^ 5®?” pl *.***/!* f ' 
riUlMn the weight sf 4* ivJh, atvd b> remiire • pw» < lf *■ ™J imTZ 
derini tlic- piiUm or bucket, in return far which the sjiniie »“** 1l(m ln , [i ™ 
nKwtZ some per,™. would t* ut to imagine Art power «. thif- 
Jrainef; hut a little ei.iLiiJi'irtJntL wul enable them to pctveij£ A" 1L ^ r '“‘y 
b\- & didl-rfilt distribimnn of ll^ aitnj-c fore* tbol the desired utJVct is produced, 

' In 1>. Grygtiry s itfi ■ -■?= l^-s. tjoL i_i. La the fol- 
lowing dfistnjitiua of a pump, ^ Jlh Ult ^ frkt3i>n. 
whteh m eit be yuiutnwirfl ra a variety of MJ* 
by any common earftflltor, without Lhu^ asiiitmice 
tif a nimtMBI^AC or plumber, and which will 1* 
v-ry dlbtdve fur railing n great quantity qf water 
19 bitj.lIL height*, an 3fl dnoniiiF morU 

pits, quarries Ac., cr *yen fw tfe* s**™* of a 
Luna- It i* inhibited in tie aubjnmed diagram* 
whflrE n&erf is n square trunk yf eorjmfitH_i 
work* Open at both end#, and Wing Pi hltln 
pjafawn and ipfllt at tnp. Near (he hottem lb err 
la a partition tnnde ot board* perforjotoa With a 
hole anti coyarL-d w ith a dark : JJfJ repre- 
Ecnt a long cylintlhcd bagj mad* of Uafchet or of 
dtruhlc CMiraaip with a fold uf ihin inch 

as ^rep-akin, between the canflus hii£* r This 
i* firmly Hilled |t> th* hoard r h with ion leather 
between i the upper rod of thji lag is h$=-d do a 
round bonni f hnTiiig oUo A hole and. tnlve. This 
board may h& temed in the lathe with a grow** 
round its vdge F ond itio bag fi^tmL-d to It by a 
cord bound tight round In The fork of th* piiton- 
rod Iff firmly diced bain thh bo*M; the Img 
h kfpl diitonded by a number of wooden hoopi, 
m- rincTi fit’ atrone wEro jff, ff T & ^ F ut 3x1! " ^ 

U n inAx Jilrtic/fr™ eaeli othef. It iriH be proper to nmttt the« 
beep, before l.uttinp them Ln r liytliree OT four corrf^ f^m lop to bottom, which 
will tcop Ann SI Aril prirpM dtHtancC. ; Au. w3l jilt bag have Ac farm of a 
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barbcra htlfriYH or pflfdpl v |lliJl T The distance bctitGGn the hoops hbnnjd bu 
alwut: twice Ihe breadth af the ri m of the wooden ring to which the upper Talee 
nod piston-nwl nr* fixed- Now lei this trunk be immersed in She water. It is 
erident, that if the hag be stretched from the eoinprcsacd futtn which its own 
weight wii] glvo Ll by t&sw'Lttj* up the piston-red. its capacity wE[| it# en I urged; 
the top rake will be shut by its own weight; tl« ntr in the big will be rarefied, 
And tlj-r -ThiiHisphere will prat the water into the beg*. Whelk lhc rod is thrust 
down again, this water wis] coma out by lhc lop rake and HU part of the trunk* 
A repetition of the upemtiun will have o similar effect; the trunk will be filled, 
and die water wiEL be discharged by the apout- 

Mnliif jattcmptr have been iisadc to introduce pumps worked by a continnnuE 
rotary Tmitinn, and a great ikfcl uf bgfftult? hat berti Erercised to prevent that 
w aste of power arising from friction, with which they hftVc al l been more or less 
araonipnULed, blit m A greater degree than the best ttc3 prorating pump?. The 
raadurwho is soltcElmn for Lnfiwimti i ill on thk pain! ufilj findnuWmiu descrip- 
tikitt* of patented KkVruikittH of Lhc bind in the RfptMwrij, the Lvrtdoh Juttmtil* 
the Nrtptter Sac.; but m pone of thrm have, in our opinion, been yet 

brought to work H well m tlm reciprocating prtmp, wo shull here odd only unu 
of those ecntrknnces. which poireis^ m strong etaiuis Ju notice os any of ih«ir, 
It was the tubjfit uf a patent granted to Mr. Robert Winch, of Battersea, in 
1 fcJiirj. and m delineated in the 
Eubjdme-d cut, which represents 
n vrrikiJ section. At no is a 


□re secured to 
main pipe 
the Water- 
itHcliafgo pEpfr: 
hoi, mrnrd round 
hcKB^dttll shaft tit (lie 
centre by a Wltlch unhide, To 
l bo periphery uf fbia dmJtjr 
box the ^Bp-pistons aro 

fixed by joinb, find, n* llicy 
revoke, they are succwkfly 
doEtd as they Came in contact 
with a 11 circular incline. l| plane fcl 
er* the under fid? of which form3 
a itup to the upward course of 
On* water i *n that side of tbo 
rylindtr. On passing ihe cun fit 
piece r, the pbtuUi successively 
foil npi o h with their edgef 
touching Use interior surface 
of the pump case ; the water 
whscli h«i3 passed up frum ihc 
main jwpes through th-sYoke* 1' i fc 
and occupied the spaces marked 
IrIr T is tlicti carried forward by 
tlit-pklmh they ravulvis and 
IS discharged in n contilmnus 
uniform alrr-olti ist r* To pr*— 
tint the pistons from striking 
y intently against tin 1 filimliT, 
in they ait turned a^aLnfit Lt ly 
the rKsjistetex of Iue we ter, nn 


tv 1 1L AB to MYoid hard rubbing in thn&p parts, emteh-hoaks A A A / air- cenployed, 
ihe aCliuli of which tb ton- obvloiu in trie drtiwEbg to mjiiin mure eaplenynun. 







PUNCH, 


3K5 

To facilitate die shuliing of the ihip-piataiu, as if ivy coiur m craxtEict with t h l- 
Cttnrod pkee r, each of them haw a ft&cuud Juuit in the middle, which give* 
them great flejdhiEity of motion. In another modi (kali cm q 1‘this in i t Li tion r the 
patentee employ* A rotary rane |i>r cluHilie tbc fLap-pistona or Tftlvei in bUc- 
cc-iisoiif instead of the curved sum described ; hut ihk orrangEmcDt renders it 
IICtefMfy to have a toothed wheel Used to the aii a of the circular boJt, to Work a 
pinion on llir mi* of dir rotary vanc h that the mot fun of Lhc Into may exactly 
correspond with that of the piston*, iilfiot it is impossible, when a pomp u 
Well made and I* in |»0ftd order, I hat the piston can fnuve without displacing the 
water that is above or below it* according to the circumstance! of iu coi^t ruc¬ 
tion, so. in all pumps' that consist of cylindrical war king-bait el a and uiitona, 
nothing; more U ucccuary Ed ascertain the quantity of wutrr they will deliver 
than to calculate the aoliri or rubied contents of that part of die bam-S ilk which 
ihr Vacuum h produced, arid Bo reduce it to same standard invamre. and liien 
to nudsiply this by the number of stroke trunk LU a given time ; (bus. if ft 
|iUmp \* Time tilchrs diameter, and makes on effective tlr^ka of about eighteen 
inchc* such a cylmdcT wfl] be found to contain 1131 cubic inches j and as 2774 
cubic inch Hi make an imperial gd2oi% bo four gallon* will be equal to 11 US 
cubic inchci; ct*wqiuntlj r such a barrel will contain and throw Out rather 
more than futirpdlous el every stroke ; and suppo&ing this pump to make ten 
strokes in a minute it would yield above forty gallnns in a nsimjk, Ur ility 
tinu’rf llml quantity in an hour, and so on. This rule applies in every cos*-, 
whether the wahT it wftt to a small cm great elevation. EneCimae lhc piston 
can not move without displacing the water in lhc bane ]; but a small allow unco 
must bo made for leakage, ur waste, because some water wilLcojulautEy para 
the pkton and escape, nr be mhrrw l«i tool and waited. 

PUNCH, iso PUNCHING. A punch h a short, itoLit piece of steel, or of 
p« rtcrled. used for atanuslng out plwci of moiai. so as to make perforation* 
in iron or Ether jihto, foe the imsurtitm of riven*, icfCW% butte, £fct In putsch- 
mg thick plates nf metal, a powerful machine, consisting of a lung and niasin 
h lV *r. Worked by on engiiur. U gcJjsTdly used in consid t rablc iTD-rki; bijL ui 
Hiicls machine* are only in lhc pussesaien of the ofjtn|MirativtJy few who require 
work of cJji 1 - kind to he well and t'lifH.'diliuiLsIy done, a simple and rheaply-coks- 
sLructrd cuEtmtntriit for the purpose become* nn fnrpofhunt appi-ijdo.ee tu lEse 
wes Lz-btip F olid vueh on inaLnusanl we here present to the render, which has 



Twni li.ng Iiful BdfonlflgMuJy l.y Mr, J, R. Hill, of the Wutmkjter 

rC ; 4iij. /;i^- E Mhovrs a side*™* of the machine. fsulfTiod r*h an anvil o, h v □ 
cBlUi-hnll Fiff, 2 p a hirdVrye vkw nl the mA. /7^. 3, a ici tjwn of OkV 
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psindnog-bule, showing a part cut am far the piece* to fall out; p p i* n pUtc 
to 1** punched ; the back cud! of the lower pit of is furnished with 4 T piece, 
each c iLcl uf which is turned Up and tapped For tin* reccplion of at centre arrow* 
Un tbfi* uutie icrewa kii^i the guldo-ann c f which is also T *Ei&pd; the 
other end of thia guide-urm Iioa a hole C, jmt the *iie of the point of the jiiindi 
to be used i In order to britig this hole to coincide with, the lower one, it i* only 
nc-c^>^liry to lengthen or shorten the arm, by bending It 4 lattlc more or IsmL 
anil turning tk itren R little either Way,* which must be granted h tmicli 
easier than adjusting a punch Eliding m square hate^ guide#, -Vc, Tin? set 
h^ffl are also furmihed with a nut each, to set them fast when adjusted. The 
reason for mnltifig it *0 long Ii* lliat any width of plate may Colne inside the 
holes. It is scarcely necessary to odd, tTint A Cotcmiun rod-punch h uaed with 
its point only filed tip to fit the hole. 

PUULCfES. f irc^ of timber ertendmg from otic end of a ronf to the otiitr; 
they pais under the middle of Lbe rafter i, which they support, nud counteract 
their Etftidency la sink in the middle. 

PUTTY, A Cement used by gtuxicn for fastening window-gilds into the 
frames [ it h u*c d also Isy wpen tprs and other nrtixans For stopping hole* in 
iheir work: it is made by kneading whiting and lilutccd oil together into n Etilf 
paflte; when dry it is yery hard 441,d durable, ( 

i'L'Ti Y* Powtfta qk An oxide of tin, much med tit polishing nud 

other hard ilibntances. When tin » melted in an open ressel, its Niitfaj? swJn 
becomei covered with a grey powder, which is the oxide irf the metal. If 
the heat be Continued,, the grey WHOM* A yellow tint, which is then c ill til 

^p&zssolana. A kind of forth thrown nut oF vdconoes ; it it of rough, 
sluity, granular Lextnre. Il cosily melt* per w but lb most important ptu- 
pwjjf consist* in its farming a Cetncnt, when mixed with ope-Ulird of its weight 
of lime and wat^r, wldeli harden* very suddenly* and is more durable under 
water than any other cements. 

PlfLIlE^. Native compound* of mEtxl with sulphur. The principal in 
this country or* thr Mjlpburcfi of iron* called martial pyrites, woflud |'nr the 
htki;^ uf the sulphur they contain j the sutphnr^t* of copper am worked for 
both the copper and the sulphur ihri 4 contain, 

PYEQL lfaKE OUS ACID. A esc PTsaucmistini. 

l r \ Hi SMETEIL A mad line contriced to meum? tike I'inansiun of mctal.% 
&nd other b._nSi.-fl, occasioned by heal. M usebenbroeck was the original iFlven- 
tor of the ]iynam.EHr; th^ nature and e-anstniclioil of bU Instrument may bo 
understood from She following p^raot—If we ruppe-nsa n Rinaij bar of meta] f 
lirdcE’ or fifteen inches in length, made fast at fine of eLi ex(rrmiiiMH r il La 
oMou* that if it he dilaird by hem it will become lengthened, and ib« other 
extremity will be pushed forwards. If tins extremity thun be fixed tn the end 
uf A lever, the nther rtid of which !■ (odilttd with a puiioit adaptad in a 
whi’d, and 5f this wheel mnt-e a secand pinion. iIll- Latter a ihird. And so on, it 
will be evident that .by tnuJtrplying wbeeli mid pinions in this iuaunt;j , l ihe Eaa| 
wjU hare a v*ry tdmhk motion ; '«. that the movable extremity o-f the small 
bar cannot pn.ni over ihe hundredth or ibouEondlli pa.rt i:.f a line, without a point 
iaf tho circumfortnict' the loss wheel pacing otrr severd inebfi. If ihin 
dremuferen-ce then have teeth fitted into n pinion^ to which on index isuttached H 
Lhii index will make •erszul revolutkolU, when the dilatiotk of the bar amount* 
□nly t-+ W quantity altogeiiier In^iuihle. The portions of fills revolution may 
he mcasijrrd cm a dial plate, divided Into equal parti; and by mentis of the 
ratio# which the wElkEiIhbt lo the pinion*, the absolute quantity which a crc- 
lam degree of hert Inoy have expanded the small bar can bo o^wtriiied- or 
cunje^ly, by tl,e delation of the small bar, the degree of bcftt which hm botn 
Jipplied to tl may be drtminuetL Such is the construction of Murfhenbiwck’* 
Procter. It is nrcfiseuy to tJlMTTr, that 4 Hmali cup is odopted to the machine, 
m fi^cr to rccL-iva the liquid nr fe*ed matl#n lUiqeCtvd in ts ^fiment, and in 

ucli EJs^ bar e r. be iru-d L« immened. VVbcu ii is n-qairenJ ii: niiiasure by this 
\ N ■tnm'K 1 ut a sr-&n*nicmbk degree of heat, meb as lhat boUin^ oil or fy M j 
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nictd, ELI ilu? cup with the nuittErtO be tried* and immerse the bur of iron iniu 
it. TJu? dilatation of the bt^ iudfcUsd by the index, will point nil the degree 
af heat it bos u$3nircod, and which must necessarily be equal to that of the 
matter into wluch it ii im mewed. ThU machine evidently serves to determine 
the ratio of the? H i Eaiaiion of me tail, ic .; for by substituting in ihe jtmm of the 
pyrnttetrLc bar other metallic bars of the same length, and then exposing them 
to llu equal degree nf beat, the relies of their dilatation will be shown Uy tilt 
motion of the index. 

The modi celebrated instrumcnt for meajuriri^ very high iempe ruturen, ip that 
invented by the late Mr* Wedgwood, founded m the principle, that clav pra- 
grcssiviely contracts in Eta dimensions, as it is pregreEiYcly exposed to higher 
dagrcei ->f heat He farmed nhit* pareeUm day into wnuul cylindrical pieces, 
in a nmnld* which, when they wure baked to a dull red heat, just frtled into the 
opening of two brail ban, fixed to a braia plate, so as to form a tapering ip&Cti 
between them. This Spate is graduated, and tile farther the pytumdric (page 
can enter the greater heat does at indicate. The limits of the converging seme eta 
fLVC'lcELlhs of ml inch At ihe beginning toward* tlit opening, and three-tenths at 
the end, or towards the line to which the bora converge. The next thing to be 
tin tie, was to ascertain and establish a conn lx inn between the indications of Kl* 
instrument and those of the mercurial thermometer; to atcuusplkh this, ho 
employed A brated rad of silver, of which he measured the cipumao, Th» 
clay piece and the si|vi?r rod were heated in a Etmffle, and m soon us tba muffle 
indicated a low red heat it was drawn forward Inwards the door of lb e o^eii f 
and in own door being then nimbly epened by m auktant, Mr. Wedgwood 
pushed the silver red as far as. it would go. But us the division to which il 
reached could not be diiliiiguisbcd in that ignited sLitc, the mutHe was steadily an ft 
caut iously lifted ant, and left to owl When ike muffle v&) eufflfdently cold to be 
examined, the degree of expansion at which the silver stood was carefully noted* 
and the degree of heat shown by the day piece* wm EUCflSund by their own 
£ usage ; after which, the wbde was returned Intu the qved, and exposed m a 
more tftlciL*c heat, in order to obtain another paint of correspondence between 
ihe two aeda, die graduated diver etui serving as nn intermediate scale, with 
which Wedgwood's and Fahrenheit"* might be readily compared. The first of 
these points of correspondence wna of Wedgwoods, (u 1370" of Fahren¬ 
heit'*; ibe irrtfflift ffBl 5^ of to 1BOT of Fahrenheit's- Hence, 

because &k —-SI = 4, and IB£HJ — 1370 = 32^, Efc npot'an, that an interval 
of 1 degrees un Mr, Wedgwood's kutrament is equiyaieni La ."S^U degrees on 
that of Mr* Fahi enheiTfl T and coiisequciilly, that 1 degree of the former equals 
130 of the latter, and ihu zero (or oj on WedgwoodV scale comrspantlrt with 
1077 and A fraction oil Fahrenheit's. Hence, we have the inrofll of reducing 
the degree* at any jjoint of firit fcalr, |u the corresponding degrees on the 
oth st,. through the entire range. Mr. Wedgwood':* instrument includes nn 
■extent uf about 31 ? 200 of Fahrenheit's, or about 50 time* that between tbv 
freezing and boiling pdntn nf mercury, by which points the performances of 
mtreurial thenuometers are neceifcnxilj find ted. Alsu, if we conreii^ Mr. 
Wetlgwood’* realo to be exbrod&d downwards below hia 2 era, as FahnErihrit 't ii 
mppoFcd to extend upwards above ihe boiling point of mcfctity, the freeKin^ 
JH Mrt of Water Will f^11 on $*A2 l a or Mnivwhjii above $¥ below the zero uf 
Wcdgwuod'fl scale, R nil ihal of mercury m S J r 5M 1 or a Iftile below ; b® 
that tW dintalice between tbc freeriug points of nitrcUry and waU'r in u n biter - 
vaL j ■! 1 ^ n f ■ degree on Vt ^ .l^wood t scafp; h ,sl and A decimal t'rorji tbe freezing 

E alut uf water lo compUt? ignltinasi; fiJjd ICfl^ is die higfc<c»L potdt or degren oi 
eat to which out knoivu nhflotaph^r win ;ihlo to extend liia ubsercatcons. 
w Smcc dn- air" nl^i?rres Dt. Ure, M augtnent* in volume Ehreraig»lkllis fir 
18f| degTiri?fp And linco its progreulxt rate of erpaiiiinii is |irohohly uniform by 
uniform degrees of heat, m pyre meter might tJtsfljf bo eotutrucled un tliLs prin¬ 
ciple -—form a bulb and tube of platinum, of Exactly the mm? fufm as the 
thermometer, ftnJ coEilUrct with the extremity of the stom* at right uigjes, a 
glaEi tube of UlliftfIB calibre. RLI-lI with mercury, ami termlnuthag btiloW iq a 
raan-ertl bulb, like llwit of the l Lallan barometer. GradEiote the glam lube into 
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a series of »pnei^ equivalent la three-eighths of the (aid volume of the (-.ntta- 
<hy of the piatinn bulb, wills three liiuitlm of its Item. The other fourth may 
be supposed to ho little influenced Iiv the euurre of heat. tin pliinprig ili' L . 
imll) und two-thirds of the Lt i i, into a furnace, I In dopr-stan of the mercury 
Win indicate the degree of liML As I he movement tif lie colutnh will ba very 
ctmiulctublc, it will bo scarcely worth wIiDe to Introduce say correction li r the 
change of the initial volume by btu-L, metric ran at hi u [ nr die instrument might 
be mode with the recurred bulb sealed, as in Professor Losslie'u diffiirentitU ihcr- 
mometerr. The eUa* tube rony bo joined by fii«i uu to Ll,o platjfifl tube t ure 
iuii-l be taken In Irtee mercury enter the platinum bulb, Should there bo a 
lucohanicnl difficulty in mo kin- a bulb of tins me tot, then a hoj low cylinder n f 
half an Inch . diameter, mth a platinum ..tcm, like thru of a tbhawo pipe 
Hifvtd in in h, wm *wt e^oAlly w^UL 1 1 

A very convenient pyrometer for ascertaining . relative mnnussIbOitr of iho 

**'*'■' Ik* «" into wire, was contrived by Mr Guraev 

u:-iel. ho employed m hit cUettiicttl lectures. It id reprcircuM in the .ubioraed 
cl „ represents a tv,re of the m.-tol to be examined, attached at the Wr 
to a pig fixed llpon tpimd hoard; on Ihia board is also a aeries rf 
htdo p^y wheols. turning freely on ihur aves, and .round the peripheries of 
1W wheel* the wirt is cumed to the nppemmst. whence it is Cutidj iiLd out of 



tlm Vrtifl, ail a uyor i, .men central wheel t, of a eirenlir gradiarti^ scale, and 
widia weight e lied to tins end of the wife, wkielt keeps it In a state uf 
Tlitti prepared the apparatus la immersed in a ycssefjuf water, or other fluid, 
hriiled to the desired temperature within their capability, which Is determined 
by n Ihermiuih ter placed therein, The rapatniuh which tlien takes nine* is 
aecnrute v denoted by the kid** r pointing ft out upon the graduated dmo^ 
forenee, the »4« turnuig round as the eh,ligation lakes place. Upon abstract- 
mg the heat, the wire ctmlr.en and draws back the wheel and index to its 
prenoui portUeUi, An instrument of tills kind, carefully eun.lmcted, and with 
a smaller rentrtl wheel i, would, without duubl, ilmw the expa wdUffit v of ihc 
ductile melds With gnat exactness, and very -oiisfeflorily, .vs the ,im may ^ 
of great length he wum.d rc.ind a large number of ptlll/vr, so ns to c ,^ 
obvluui elon it itmn of an inch or tunre, . 

TV RUi’HOIH 'S, Alt artificial product, which takes fire upon Mposure to 

o fVn i-i'ri n* 1 i C ^ Z^"' freJn alum'bv tiwoMtfan 

of lartou* mil,mintiihlc substances. The simplest mode of p ™jne it is to 

JM U™R ith ™» rf and aricine S3n f t’hhl 

lUftttnus. tmtl thjjlJuefljinicdilMtppEiin; then keep it in. the nuns pLl till 
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*cl[ ^PPC^ cert, in Oil* powder t* cirpaaed to the aim*. 

-•I'l^re, Hie Eidptram utiraeU nurture (ram the air, mid fruhumt^ sufficient 
llHU Id liiniJJc the eurbomaecoua maiLsr min gb ^rl with it. r 

PYROTECHNY Lt, pruj^riv ijpciridng, lb* menre which tear hr3 thi 

11"LnagMHHii Mid app]jenitjja of fire m viiri«U operation*- but in a mure limited 
BLI "^. wid ns iE is more commonly nied, it refcti chiefly to the nunpcnitin-n 
*CnLi:turr t and use of arnfsctal fire wafts, The ingjicdtenta *rr f 3, aaUpetr^ 
purified hr tilt purpose ; 2. mlphirr ; and R charcoal, Chmpowikr k likewise 
,jaed s “ diC of fire varrktp being find ground. or, jt ii terimfadly 

tiSritLed, mcakd, Camphor and £um beozuin arc employed ui iiigrrdi-rtiN In 
mlonfr-rnua firework*. rhu proportions nl the material (Lifter Year much in 
different firework*, and t 3 ie ijimoit care m& precaution art dece«iiiY in the 
WurLiug them tu a state fit for unr, and then in ill* mixing. In tbij wurk we 
cannoE.filltar on the luhjiwt wiili a sufficient dngrcc of mmutancE* ru leach the 
[iiclhocl of mailiLiMluring firework*, and uliaif ihereJure L-uuleut Dumclvei w-ih a 
brieE notice of Lbe pruportioiii of the miUrkli iq H,,„r of die more common 
and mure m!c«atitin article* In lut Hie charge* Tor riy-fockeU arc mqdc of 
*dt}irln:> four pounda : brinuhvm', one pound; and ctmiemd, one pound innl a 
Jidf; skf by another direction—-alfpoEre, four pound** brimstone, utm pound and 
u 3 ‘eLF; cJuiiYnaJ, twelve ounces 7 end mealed powder, two ouncea, Those nru- 
^r(iuni vary according to tU rizc uf the rocket ; m ruches of four oum ,-,. 
11 ' j 1 r Lre, and charcoal, arc UEad in tin- prunertimu of JQ ^ 

End I ■ hut ilk very large Jtekci**the proportions are suHpi-i 1 re r J - mealed Exjw- 
fter and .sulphur, 1 each* V?\u-u :liin are waited, camphor, alcohol,. intfrouBV* 
and other Uigrcdu-nEi ivre raquLred^ nceur^ng ns the sEara are lu bo blue, white, 
kVe, lu aocno caaca ptilj ind ailref rajij is rr«;uired; then br^.--du¥t, stecJ-dLUl' 
iwiir-fly.il1, S:c. enter iuEo the com^»aitiun; heikCQ Ibc vari^tlei may be aT*[> j min-- 
rim!,-’. \\ i[h rL^peiTt 10 colour^ ndphltf girta 4 hlu Er camphor » white or pD l^ 

a clear white yellow| taj-umunniac, n gmti| antlknemv, a 
rcuuiiiti j □ copper cwour. 


Q. 


gDADKAK(rL£. A figure containing four angle* and four aid eh. 
QtJADRANT, in Grorncity + the tarter or fuqrth p.irt <1 f a ebrjp, 
Lhcrcfiirb ctin [ainlng an oligl^ of tH> depree* r 

tiUABRANT jftMi denutm a minhcmaibd and outid inirtruiiLent, of 
prattl UBC ID EiaTigiiJiin and mfitwomy, for taking iha altitude or ilia run £md 
I Lam 

QUADRAT, hi Priidirif, it a piece of mdal cart tike the tvpe, to fill Un 
tike ipnv^i between word#; Lbay arv made of djff^rcnl riJes + called by the 
they neci:py h K i m tjuidral.^ a ipiadrats, 

QUARK V. A drily or opeueng made by minen in reeky ground, from 
which Are praitu red marble, freettune, ilalt, limcitnUF, or other Tnatfrifelt; one 
or whloa» 10 ibo udanil of J tnejr, it rcpnseolrrl in I lie subjoined cut; from 
whence 1 j obtain cd large qimn title* uf ft one for the L&uduu pavttoctita. It 1* 
nf ^Mcnthd nnpunaiice that fikch wnrh nhutdd be isintated date to the or a 
nrrr,, pr cwial, fur (be c(mveHi#!i| and cheap ltmtu|Mnrt of the heavy product, u 
il la tJii' coil of raiTTagE wMch ccnsdlulca its- chid coiL ITjc mode of icma* 
nlm^ thc alone from tbr rock eMIcti acctitditig to its iuilural fbrai^tkui + , but in 
gr fc ijulw an d mhirf haul rocks nf rontiatied solidliy,, the procrit. Ihoudi atrttn- 
TtfnEly diffleidtp la extremely rioiplr, u it c^aiiti chiefly i* be ring Lolpa will* 
varioui inatruniEuta, (which hare hm rtricribed, m* wtfi op ihe poctn, under 
the wnrd Buimo;) tbrn ramtmttg inio hole a ehargB of gunpowikf 
laying a Eralc io it, firing the tnim F atid trlreaiitig to a dutance or unflmr ^lk 
flvrrhflogrng cM to avoid ihc Elnnej which an thrown Up by the expludon- 
^OLi ii. 3 a 0 
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TW lialea arc hifcdc from cKn to Hitch feet hi depth, nm] generally cboui 1} 
im:li ctiriHj; hut thfw n on wi4L as the pminnii anil direction id'the pttfimdkll. 
i: it J uEbo the charge oFtlie buirdnif, arc subject to the skill and dbi: ration of the 
junior. The rulca by which lie hi lidded art?, U> direct (he iJFuri nf the -eftpln- 
■ion tv a port iif the rork which i-: most easily 1 iL 5 j. 1 l :ll ■.!d, Mid to propnrtaon the 
cl^orge Ln ihii effect required, so ns tm shake aud Iwjh^h a larger portion rather 



Ihflji to Mow out a 3™ quantity* 'flic danger of hating die tamping bar With 
imii tools m hard fWcl a and the many dn-sdSil suxidimti that fruqueuDy happen 
in this operation, have ltd to the introduction of eontriv-fliicrs to diminish ths 
ri*k ; kit though acme uf th»e lusve been well adapted fur the purpose, yrl r *3 
they occasion ft little more trouble* they have not been generally adopted by 
Ltlt miner, The simplest mad kat precaution agsmat danger* is to Si UVe til* nail 
of copper, bited df irnri ; but as the former is mat so Easily triads or repaired 
by the noithion a mine as the latter, they are ISQt 10 well liked by tbc warRmeiU 
AtmlUvr mode of preventing danger in lamping, is by employing substances 
to confine the guianuitdrr which require little or no force in beating them into 
the hole; oml ** dry sand will often §*n« the purpoie if the rock in not my 
hard, it may be sometimes used; but there arc many riuci lit mines where at 
Will not succeed, and therefor* it I* aeldoEn attempted, A better fuEittnlice lo 
CttiiMit ^uiipmirder in hulcs, is tough clay, and this will answer in tm^iy 

enact where mini wiil Fail, particularly in wet ground. Or tn hales that are in- 
rimed upwards; It will produce the proper effect in all Lot y«ry hard and, 

if the men' could he induced to use ii, would undoubtedly tend to tbe savin u of 
many lives. 

An instrument, den ora mated by the inventor, I he M ;W?ir?r r f Sfrftjhf Ftur,^ wtJ 
patented in 1S31 hy Bickford, of Tucking Mill*1 uniwidl ^which mav lie 
bm% described he eumuting uf a luiaule eyUndrr of gunpowder, or other 
iiiitabLr riplnsj*^ mixture, endured Wllhm a hempen ojrd, which is first twisted 
in ft pccuLiar kind of UUchms., than cuunLered or overlaid to strength im it, ftftt-i- 
wards varnished with a mixture of Ifil and rf^in, to pfi wmt* Ik cumhEistihlc- 
tn niter From Hie effects of iruJtfture, and finally canted with whittnW, m other 
light pulverulent mutlvr, ^ prevent the v&mUh from sticking to the finger*, nr 
the Films 10 one (mother- Th™ fu^M app™, froni llm ■pocifieataan, to hr wry 
juiiicaouiSy mi wccurmlr-ly -pTrpftTW^ ftM wi31^ Wc doubt not, be kusid of greut 
tiltUiy in tuiaittag (Fp^nUiirn^- 

For Eftulltuting tin- irjn raliuli uf Luring rocks, a puUuit has lately Wtfi tzkvU 
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fn llio LTkhilcd. Sintcs of which Jj tluu described in ibc Jw&md u/ 

/in 1 ffffliSi) /arfiifafe- hL A frame Eh made, in the ctntra at which An bon iLuti 
of ten! sh Chin fed to rise and fdl vertically WtwHn filtfion, rriQprn, so placed is 
E 4 j le in £iy puniiibiL. |il the lower end of ihu ihnft, a tocket \* f.Tinnf m 
receive dribs *ji different ikes. Pembdun is mode for placing ike niichin« 
v± l ti i jiHv * hy aiding pit*** upon cadi of iua tour \m r which senra to lengthen 
iliriTi .is may be necessary* Tht &p|mJ-atiiK fur working the khilfl up and down, 
la formed as folio**: a dfcillar plate of iron, about n fool In diameter, Lai 4 
hide in its ceiling provided with a i^L'kit iJikpttd to the iron rod or ihuft, and 
cafflMe being enured it my put of it, that llir plate will stand IwriiOii- 
tally. At a Lillie dinam-M fruui the periphery of cl ils ] i]ji t E -. nh iron spindle 
crown ike fnmiL" j upon this, spindle ns* Lftern, which, dj it u tiirneij by a 
enrfik, cume in tontj^t with the lower aide uf the plat*, and raise the uliilft ■ 
friction rollm rlre coutained within the liAen p In cause them In iJide easily Upon 
the pinto, and tbi'ir .-u-tjoiL ta 541 niaunged ns tu produce a itnidl revolution uf the 
]i]flle P md cunscquen fly of the dlHt r at den IilL” 

The terai yMr?i b likewise given tn a variety of neatly Ginned bricky lilea. 
and flnnefl, with very IrvcS IU dace*, and of divemflvd C eld (Ira; which ate cm- 

a ed Lei many porta of England* As i*cll as other countries for making plain 
CTftauientail flouring. The pnrlciraUil tilcfl employed in i nu U-killij) r Eume 
Linda of drying atovif*, and for TEuious other receive this dcnoni Inal Loti. 

An Improvement in the ilKiulJtK/tbo nf quarries, nppEicAI>1» to kilns for drying 
md4 wht'«p on d other groin, wu* tiPrly palengtd by Mr, Henry Pratt* (a genth - 
1mm uf great -Aili and knowledge in, mat subjects,) ofBilstnn, m Stifle tda hire ; 
Use peculiar ities of which may ho thus briefly ejptslneil Instead of the u-Uail 
cnnkml wifoiringSj tErmlnaling in *mal) circular ppjtum in the flooring of grain, 
kilLifij Mr- IVatl forms Ale qnarrEes for finch purposes of on^inuv hs^pro- 
feropce w baked dlj, \mving bWung sluti or opening* □! die Tops of reotrna- 
pular tapering holfli, wiioli are deaagned fut the escape nf the heated nir. Jla 
t^ala hi? quniriei with lEcengHirliing bars prmectine n'pft) tlaeir lower »ide% nhd 
thevz bars fnEiis \hn itdca nf the Lapvritig CMUUd^ as well as give sufficient 
■CFfclLglh VfElh a less quimlty nf maloriat than h required when the Iinatriei 
are made of ak iiiiifbnn ihJ oLnca* H 

(H A STATION. An u pci A Lion by which the quantity of one thing h 

made l-i|ill! tod» lounh part of LJic quantity of mother thing. Thus, when geld 
alloyed with ulcer U Eo be parted, wo are obliged lo facilcLni a tho adion of [hn 
by reducing the quutily uf ihe fanci of these mcieh Ln unc-fonrlh 
I’^rt of the wbnk mas i which is done by sufficiently MICfrflfling l|i E ; quantity 
*>f the silver, if it be liccoshBry. Tliii uptratictl ti called qufirt4Einn t and h uro- 
paratury to the purling; olid even many author* extend this nntfle to iho outrn- 
tkm uf ]iarlirLg. 

QL'AHTZ. A mineral of the dim gcsiu^ which U divided intn five syb- 
ipcdi .1 by Prafc-sar Jameson ; niipicly, the ahidliyH^ (he rutfk-cryjlnl, milt 
qnyrt^ common fjllim, and prase. 

QUICKLIME- A Lot caustic substance, employed in the- ccimpcmition of 
mini nr fur bdMinpi by Cmxutn, baa Iiuujure- ■ hy blcOcben^ lannora, uunai- 
bukcrij biiQ|M4q|te% md hron-m^rthi, in iLc praparatsan uf vamui mauwthc- 
|uri-»; atiil id^n in medicine. Quicklime i» nbuined from ehalk ± mcrhk r Lime- 
a[oci€? t nyiter-ihel!?, ic. by oji.ticliing from the-m, by means of bent, the CttrbtiliM 
acid and water with wJikh th^y arc combined. ' Tlic uiumrity of quicklime 
ohtmnd trorn a tofi of am«tonc h if weighed When hot from ih^ kilo, h on Oli 
average, aocofdmg loihe eap^rimcntiof Kiihop Watson, 11 rwt, I nr. lib. % 
cAp^nrc to ihe uJr also, a ion qr Ejuickllmc ii'Qiiitn dnilv the odditJuiial weight 
..f aly,n ono twentieth part of Use If, for ihe fir^t f| tt T or tin days after tl is 
drawn-ftEKl Ihcrefora, ihe curlier i| fj used the better. Qnickliinc, to be reserved 
ihe chemical or medicinal use*. ^houJil be kept in hqtilc* Wgll topped 

QL-ICK-SIATUH. A cnmbnrttbla prspamMofi p formed qf cuttnn strand# 
drawn mto length, and dipped into a boiling compositiun qf vinegar, laltcw-tTr' 
find moled powdkr. After this immminn, it k taken ou t hot. H nd in * 
timigh, wliere - 111t mealed powdcf F mohlcned with ipirit* of wine, is ihqraugb] V 
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incorporated mEo the twists of iEle cotton., h\ ralSine 1 it about therein. They are 
afterwords taken “CJis" sepatntc h r ilraxn threLtgh mealed powdcf, and hung 
upon ft line in dry. Tiny at* then lit ifrviee- 
QUICKSILVER. See Mercuf r. 

QUILLS* TV hirgeft fcaihata taken fn?m tli l- wrings oFgUftao, swan*, crow*. 
Hid other binliL The different rpialltie* sires den-qmimtLijd nemittNllg IoUih ordar 
m which they nro Iked in i‘ie wing; tli£= Extend and third ipiLLL being the Lie^t 
fur writing, m lltuy hare i hr lATgrst, un! mui'h-nt bmek Crow-quill-* are 
chiefly used Cor drawing. Thu poosa-nuilli arc them its general \m for Writing, 
There arx> df-HUred ond hardened by placing them one by on*! in a d^tr fire, no 
a* us Hoftpp them merely, ami iVn thuxn under m iruo L -dge, which nearly 
flattens them fur the instant. bu p . thc-y immediately after return tu their evtin- 
driers' ilgure. 

QUININE, A vegetable (ffloli rphtaintilfmm ctncliMia (bark.) It a-- 
cured by die following process: a. puuikrf uf bruised b:i?lc is baikil ila abonE, a 
gallofi of WRtcr t cons inning three fluid dnubms of itdpbnrlc ocitL A similar 
decoction is repeated with nbout half the quantiiy of Jiijiild, -mil so im till oil 
the soluble mtutor U csfroctEd!, tke duc.Klii.iti4 aev tlien mised tnteiber and 
Bind Had, wtien powdered jlakril Ume ia a JdeJ in. a proportion somewhat greater 
tkiitn JieucBsary tu saturate the acid ; iho precipitate that l !n'uvi, ft mitt are nf 
quinine ant! ml pliulc of limn, ift collected, dried, find boiled fur some wiiutDi in 
strung alcohol* which : • then A-canted while still hot, And fir-h pi olio ns sucee* 
flively Added far ibft repetition of the mime Operation, until it imares To net oft 
the jriidiuini, which tium mendy «dph»te -if lime. The ditTi-rmst sdcidinhc 
volutioni are tlien pul into a and considerably evaporated; during which, 

and especially on coding, transparent plates uf qlltflilic are d?fmlhrd. It ii 
very Insoluble in water, and Us t&ate 3 j very hitter. It nnitea with iba arhK 
farming dry^talliiabh* rails, Tbs mTpbale k of a duff rhim colour* -ilfcy and 
flexible: Li it, like the itlkidi., soluble inalcohol; smtlItemsaway wilbout Eearing 
iLuy residuum* M- Pell^lter and Caveman itntc JLi compliant [Wirui la be 


ijusnirte _ --*.**** t 100 

S-ulplinric acid - , T . T . T T 10JJ147 


The oeetftle IN Wuiarkoblu for tlie rminner In which it crvatalUEcs, ItE 
inyitali are ftut fleedldi uf a Jwarly lirntre grunted in ailky handles or iU 
*tank 


R. 


RACF- Thu canal along whkb the Wfittr II conveyed i\r arid from ft woter 
wheel, 

rt YCK. A alTHjght bar, wbkh ha* t«lb DT 00"^ similar to tlioss m ft 
tckhthnl whceL 

RADICAL. Tlmt which lb considered m canstilnthig lha dktfngnlBhmg 
part nf ftn add, by its tmlun with tbu acidifying prineijdr. or wlikh h 

cscnmori tn aIJ aoids, Tbui tulphnr IB the radical of auEphurEc acEii 

Ft AJDIUK In Gtamclzft the KOlJr^ilJQflxr of a ct^:!e^ or ft tight line drawn 
ft tun tin- centre lo the ciretttnftfrehrc. It is implied 1ft the dcfniitluti uf a circle; 
and it w up[iareiJt T from iti cciistmotTon, that nil the mdn uf the ratno drelo 
are equal. Hie tadTna k Mlmctimes caHed, \ft Trig^nometrv, the nmm lotus, 
□r whole line, 

HAFfr A flikftt farmed of an a^omhlagc of niece* of timber fbitenod tagetl icr, 
f .r xJ. r ctuHBoianet of trauBporling them without diipctsion ; nr I'm* nutrining 

pHHh inti.iiLifiHTt; afid HDEUetflues furtheRftVL1lgafth$|ive!iaf^riimia1irpwinckcX 

■ F* y^re ago, Air. Htmtlftan took out ft [mleut for u raft, for teiinvportmyr 
,■ l ] j f ’ ^^vonslTiiclEiiii of whieii Is duBcrih- J in tliv «|Wfi5ftcatE«ll to be na 
U U.wa wTm kp^ B Ilf m poil, ftml lowest tiaibori uf iEie ribs, srte In Ere fonio d 
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and put Together nreordEng to the Ill kill wnr of constructing sm ordinary stiff). 
To form the bottom, hirfli Limbers gre to be'in id tnftcilirr, side by side, length¬ 
ways «f thr *«**% and athwart these, otlmrs are to in? 1 lu^ f cutting tbt?Er 

i r ndj to surf du fiiyiLri-, then bracing iho upper end lower timbers togctl1rr, Id 
ibis man tier the lower part* of ±hs> veasd are to be formed, by packing ihe- 
timhen ernii'.rku i;lively, add connecting them hv bolts and screws, leaving 1 
proper ipKca open for dipping- j]i the ttta-ts, In the upper part of this raft, 
■litabk ketih* and cabins tin? to be provided for the nnirigitoM ; the on&ida in 
to he plonked alt over, and caulked, pitched* and toned in the usual manner; 
the m;tAti atul rigging arc dso tn ha of she ordinary kind. Thin amount is 
undoubtedly descriptive of 41 method uf constructing' a goad mcrciinrile raft, 
bnt the navelhr of tot principle it* ctiimiiictimi we do uni dkent-er* 

Much ingenuity kai been exercised in the ran struct 3 sin af lifo-mA? in cm-l'si 
1 if nhjp wreck, nmuEi^si which we rnnj, notice that rif Mr. CiDiiing, constructed 
uf water ham I- pud =pnrs # n> rstnttrged that the portlei cm board tktr- suspended 
urt u platform high nbovL the wator if? d horizontal rai d-nrni, preserved and 
supported in that pftdtiuu by cross fipa-n. to which urn attached I Sic floating 
turret 


11 AFTERS, m Building, art- p-cec’? uf lEmlrer* which,, standing in pairs 
on the Vailing piece, meet in an angle at the top* and farm* ns Et wenij the rib* 
of the twI 

llAGHTOMl A r-^L'te^ or bllle Etanc with a sharp grit, empluvcd fur 
sharpening k&Eve* and errarse hinmmenti Upon. It m tbsiidut iti kerll F nL 
Nrw«tiSJc T in Northumberland, and at Howler, in ^lullbrdahire, 

RAILWAY ur Ihiilrmid' and Tramrami; arc narrow tracks nf nolo* nr 

f dales uf irau* fWid, ar other te-mwintai nuiterialj made with very n mantis or 
iiveI surfaces, and laid dtiwn with great *u«idity nud trutii t tn the r tpiired 
planes: so that ibe wheels of carriagea may meat wilh the lea^t resistance 
Ihiil is practicable ill roJlbig 1 over them, find thu* reduce 1 * ei much as jms- 
i j 1 ™ V? m<T recurred to move a given ]md ' r or to mart tin? greotrrt 
load by a given power; «t to move a given ]md at the highpit Telocity, It nil 
4tnd tramrogd*^ lloWnrer, furirt unly one paU of tile ipachlaftiy ol tranupOI l; 
die whtcii r^tl utvt them are cxpreasly deajgncd and fitted for that 

peculiar office, and ore aim fill c&srntuil part nf the Fame meclsauiroi. It is, 
iLrrrfurt, nut out imvntioD to scpa^ile them (as is muidly doorj into distinct 
subjects, but to tncat of them in their eomhibeil and uuly uHerfnl Btntc. Fur 
the same r<?teons we shall include, under this nrtiele r deucriptirc account! of the 
TitrLuuft locomotive carriages for thi’ cuaumon mad; became these inai-hines 
require unly a ^EEght altermlan in the tira uf their wheek t to adopt them to 
railwars: und those of out readers who, far wont of sufficient m Hu deration uf 
Uiv subject, may hare formed m uufiivaurahle optbiun of their CspabiljtM, 
owing to thfk finish paeo in |iaa3ing oter looae or hilly ground, Would 
he Otouacd at ihe Tytadly of mntian and power of draught they would achieve, if 
itmuiferrsd to a railway. It has been ascertained, that the^ mi-tanca to die 
Ujut-IFTL of a earriri^ upon A goad mfltray, u not more limn a tenth part of that 
"|*nsi n well-made common mad; COOiicqllrntlT, a otrringe tbat k capable itf 
merrly dragging itself along the latter,, tvould draw nrnny times its own Weight 
at, u much greater velocity on the farmer* 

i bfl bdour tnd iptril widl which iIlc people^ Tint only of tiur oirn favoun d 
rountry, but IflW of Europe ami the mure ^nhghtrli'ed portion of those af 
Asia, Africa and America, hare sat about UnuruTing thirir mterad eamnmnica- 
inos* 3V the adoption vvf iron rnitmadn, ttsdrr erery mrcmmstaace relating to 
sffli a uu in (lie slightest degree contrih qted to ihnir present eicellpctoc, an 
object of deep mtcreat; not only to lKla pEiLfn*nphar and eIjS intchanic^ hut to 
^ie lhuikihg part of lh^ public generally. The IWu funner are nuitr Tcq^ghlo 
t-.L.it, nttvitktjtiidmf ;.ii that has been flftctcd, much nm** is left UiQf 1 nil be 
Hecciiipltlhod; nml that only a little more practical experience h requisitp tn 
tumble UB to timkk our P»t T*cnmativr jtoWer. 1 ivwlng the nubjiU in 1 jri q 
%!||, It 11 our intention to give m htstoritaf Bccvimt of.il! the mimwui \nvtZ 
ItoLii dial kti any hwwhig Upon ihe HlhjcuL and esnecigJly as havo bean 
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nr hti± now, jirKiv.i&d hi - piitcnt-righE; In order, Fintj that engineer* and invrn- 
lun may Ire infom-icd of Lire prti&o nature ami l-k.c e ilc. of than? jjupwrtnehl* 
Cup which fUtidilsivu; privlfogcs have* tw:n faiilj acquired by patents-i ;. Jtrerv>ti f 
tliiil. [ho Invenimiw of Lhr UiUeir may he fostered and ciiiioiiri^c^ bypillilii: adep- 
i i i in, si's fijLi ii thoy nuy he meriionom and WnsficiiJ; T/'u/ d, that s^iiH propre- 
siiitms ft* arc cmm-cuiis in priucipir H ur inefficient in operation, may be corrected 
■in cl improved upuli ; Fo-rreJA, that ,K Lmreur m*y be given to those it* 
whom huilMir H cLiibf ; n for in thii line of mreutkm tlkBfc Ihls lieifla tin unusual 
41 1 ‘ifi i-i- id deceitful <|UlH-U: ry, ami t-i jElirecprehllv of grass ujju?-hiv In urigtiial 
LuvontoFa; to right whom* in tha public estimation, itO other advocacy ia 
treetfsiarr, llnUi £i iforple chronological state erreut of puhjfo d«ELimcnt&, lTup 
umeLii-ml-.iv cif v, Sikh i* unquciUU’kinhlvt ;inr| which wn pmpuio c, g .\u hi ijn- 
following pages. 

Thu rnrlirsn ireeoitnt wu bare of I ho mtraduction of rail trap, u in the >A Life of 
the Lord K eejitir N orth," from which It fcppenrs that abuutlhu year 1 ft TO, tin v were 
mode \1&€ of iki KsfTffCMtlt-Hjwn-TjfM, for tranFFHirtins toah from theminea to the 
shippsii * lik the river Tyne. At tlutlliftre, Cum cause generally LlUu use an a. anb- 
shlUite for wijuJ furl in Lulldun, and olher places to which there were eiuy ineftM 1 * 
of Irompori hy ^ l. But tire greatest difficsdliee were experienced at lire mine 5 in 
conveying the coals fram tlrem lu the *hl|W ill dre Tyne. Previfjtid in t’il- ■: r l- l— 
til in o? tlre^c mil way ^ it wa* ire< uncommon thing for the occupiers of the mine**, 
Id employ fire or si* humlrtd horeca tkiliL carLs cadi, in tiie- lintre tt attic. It 
therefore became an abject of importance to adupi mint plan of reducing 
tin* very great, expense incurred in the keeping of so many horses and driven* 
wear and; tear nf carts, and the milling and repairing of rnaihs. After giving 
the subject rotwh conwderfltion a wodwt rails, cotifciiiing of straight pieces of 
tunlrer. were laid down and embedded in the mud. THfrte wets found to ndvau- 
tagenus ot Newca^lle^ ttut th l‘v were spredily copied at o<her mining disti itEe* 
■mil rciiniined in ■ for A coEviih-rjIjic period nf time. The mudr of con- 
itruciiltg tliPM? rude milwayt liw been tliilff destribed. ,a Plots or dips of 
ground* of the breadth required fop thfe mil way. Wcrv mirked mu* oiiLi-diug 
turn i ihc pits In tbe river, and either leeaed nr purch-iued by I he nwncm nf the 
etui works- hi anmu cojee it wbs found riL'cc^ar}' to make a. CvUsidetable 
varuidon from lb direct line, in urder tu obviate the mfC|uji!itic4 of tlie gruundi 
ohj lo ahtiiij* the moit regular and easy deieent. And in other where 

these inequalities were umwdeiAbl^ the tOfld* were carried itruighl forwanl, 
dud ii mguldT iWpc obtained by embankusvnta and Cutting- After the ground 
luul Iki-b lovelled and um>Dm«i P bs in the formation of att ordinary ti m d, 
ibrpen, enriijinned of foigc logs of wocmL and cut its lu lengths cur responding 
witJi tl*c hFfcoaah uf the iwid p weno laid access k, ol short dtituuccE, and finuly 
bedded into k, lor Lhe pur[H^o of supporting and keeping fast ilia ralbon which 
^ waggQn-wbfid^weUfl to Tun. Tfui railj wore cannected end to cnd r fonning 
tw» canthujcd iinei, hinning in a puralEeL direct mu ou oach side of ihr romf, 
ai»d Crowding the large lug» at eacli of their enrienaitim which formed the foun- 
dation for them to real npcm p and to wbieik they Were nailed, or otbcrwiRc secured, 
L1 m their places Thae rods weie of cgumt very iitFperfoct, aind 

were rapidly warn away p or broktm, by tliccontinued frhrtJOti of thtf wbeeli noon 
kbekn. in order to repair or recanncet ih«m wfiett tbrir conihniity or cveusL£ss 
was destroyed, dipt or pie-ce* of timber of a amidler stantlin^ Wert" laid w voe khe 
diiapiifoliMj portion!; mad tbe which the Latter thus' derived, led to the 

introduction of douhle-rillk throughout the line f and ihU improvement was db- 
tingni-hedliv Ihnttm of a « doubTc-wiiy.” in contradistinction of tire former pEan N 
afierwopd^ dmt#USI 2 iakn£ the *- single-wev " 1 he mWaningi* 0 f the dnublc-wny 

c hi eftv enuikted m ibe: rircilbutincc that the upper, or covedn- rad p might hi 
roknpWly worn out :4 nd rrmfwed, without destroying or materiAllvdiEturbine 
Jit annexed dcKriptimi of lb* double-way* is obtdnd 
_hu W- i <hA » v.il liable work on railways. The aubjoined figure cidiLbits n 
= a are ibe roils fastened down upm the ckbi deepen frfrfiA 
nmilu to tirew of the single-way (*iiich it repfireQtfe) s d « the tLtip-.r raih Lird 
iqitin (THf ether and firmly h> iniL'fd totheur by ^oo-.ien pins, id tire umc Uianner 
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■ d E oslwr UN? OtMracd to cln- deepen, hi the rind* wav Out 
ihtfiUhm urv™dfy upm Q sleeper, its shown at tc; but 'in ihe 


it u iii.t bo :1 far, being fetched damn upon tin; mrbee of the under rui^ 

uS?tr 2 ?l pfl a * FT* b ** r ' u '^ Lh? y Cfln ^ securt-d Cl 1.1 v V w 

upur. ft; if if allow the jqui H,|pr of the tipper r£|, wSilcb are midway between the 


of 

If 



■kt-pera, but whfch can be mist'd at ptr-uure. This premia the under mil from 
destroyed hy ifie frequent perforation rtf the pfnr-holei La receiving \\ iV 
“Ppw or v t aring rail, and WYei the waste of timber occasioned bv u±o u? th E 

mpr way, 

!lie dopers in ihf* defCtiplian of rend uere general!f formed t?f young sap- 
bnfTh. nr tiLranj branches , ! the oak, nhtiunvi] hy thinnlri* tin- pfantuli»nX uuif 
nun- hi i f&rt long by five of six biclin in thietaf^, tuid about the saint wl. 1 1 1 , 
Al Elmir I n% iti I reduction, the under rail was uf oak, and afn-rwaitb of fir, 
umyiLt sii feet Iong t reaching serosa three deepen, oaflb two fe*t apart, and 
ftfaoutfrrr Indies broad on Ulc surfaat, b_v fuur or five inches an d*pr|j. Thr 
upper rail wpa of thr- ►ame dimeniitofi*, ond almtoE id ways made gf beech or plain- 
f" '•• _ Ilic surface of lV jiruUnd being funned petty overt, far about -is I'-LL-t 
in ' ad lb tVi.ui the fiiLs to tie MtoJlSiS or the whole length af the intended nub 
or "waggon-way," ** ilia termed. the aloeperft Were then \M dawn 
two feet apart, and I h e un der rail pn per!) secured to diem. The adies or mnltrinl 
the surface of the ground* were then W finally against ibr surface ,,f 
ina rail, trhlcb wui fhkH Etrengtbflficdl end made inure ngttL The upper rnj] 

™ th <^ u P<™ ll^ other, aid firmly bound down by the pih.ur t,ei;i 

af wood. ^ I i a 

TbLh combination had many rety ohrimuj advantages over the single-rail t fur 
independent oftbewaa^uf | lie her before alluded to, the dnlruchnii of the dmeA 
in the ihigHt-niEl by the hi* of the draught-horaes wnf considerable Tlio 
dnnhl^ra^ by irtcreas ing the height of llie whtrM) tKucnnwe.. trmcOBd 

altowed the intldfi fif ibc road to be filled Up with ashes ur stone to the under side 
af the Upper raH, and cotisequentEv rtbtfve the lerel of die ibi^ueri, wbith tlmii 
aeeurtd ihr-m from the action af the hit of Ihc banea. This d^scriptiun uf 
mUroatl appeara to have eontitatied In un fur a euEisiderabJe pt riud if Ome 
«^amUy amongst the sroJJLerie* of Durham aaad Northnniborland, 

Tile wageorti made Use of were pretty liemly on ihe prerent cuaBtruetion but 
tiiftLiiienllv largtt to cotitiin jereraJ. tom of tn&l ; the wheels, called folEcri !, v 
F-T law, the muuotluic&g Of tliu land rfhdcnn^ 

high wliedf LLEne^ury. An ordinary horse, OU these mtidn, drew three luus 
of eonti without difficulty ta the dtfrer. Wiscrc onydedaciiy niuie than tunaflw 
steep oceuwed, i t was lertued a run ■ gjul whilst on it, thi af lFliu wnggon* 

Wu* retarded no d reguLl i;d hy i rpeciei af crooked Imt or brake, menaced Lv 
Ibe driver, and altacbed to the wng^nn. It b staled by bucuo autb«>rt that 
these ■<K»*U rails were sal.-ripicully improved upon by making ledges at their 
■ides, Eo prevent the w.^gnus fr«m going out uf thdr tracks : a furin which 
Was subBeqnently j&tcn to 0«m in Cftit-frmu and termed lieFuafWr 

described, fr> nVosd de*certdLRg ihc sletip dccUvithn from ihu high banka at 
Newcaitlo to the rtver, itaijha ur bigl. platfbrmt are erected pnjecMtm uver eJu- 

M 10 ^ whi.nco K t3iec«Jw a gEoni 

nt " ^ it Tury Slightly incbLed pimte on to these itoith*, nud there 
charged through lioctl or spuats, eiihtr directly mto the Unldl of iHip. muorU 
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underneath, or into capacious in EvrmcdEiiU' reservoir* cwiTenienlly planned iur 
Eli? subsequent leading of ships. 

In moat eitic* the wc^den ralEroaiisp freon tli& mine Id Lb-e place of llitpnimt, 
were made An ns fn tlillow very nearly ikd undulaEinus of the country over 
aK i^la they passed; excepting only here und there rut Tvty *t*cp nsec tils ; ulul 
for a jotf y period of time bo attempts, WEtu made Eo cuuo Eerncl the rapid dcseen c 
L-f ihe carniigtrS dnvrh the d^divltir-a, fjeept bv m^n» uf brakes. -which, dc-pecLd- 
in* wfmliT upon the strength, and deSEcrity of the waggoners,, nfu-n failed, and 
Whu product! te uf many Had B^cidflltn. Hwudmet, owlui* to t3ie stale of Use 
weather, the rails became so slippery, jlh to render a msjivEUiaii pf thn ^urk 
Utiavoidable. Frequently, wll^te very itiwp descent! occurred,, and a lr mn of 
w(i|r^«lli wm b it m the declivity, owing Lu an obstruction caused by tha 
wusEher r the failing cf n shower of rain would relcH-Se alE Ehe waggons together, 
and they would descend by llieir own gravity. Under «uth circumstances,, moss 
were employed to draw ropes bcmsa iht line of ruad to arrest their progress; 
and If Eli Is were effected before the momentum became eoitsiderahle, any rety 
ureat damage was thus prevented; bsl if the momejuluni were suEEicienl to 
*ne*t the ropes, spriotts dUftiter resulted. When out-iron wheels wefp Sint 
Introduced,, they wens only used for the Anrc-nalcp the TihxltM wheels being 
retain* d m tlie hind-aile, from the idea that the brake raidd only be applied 
eEFeedveh- In the wooden wheels. At, length It was cunlL'iceti, by an extension 
of the lever, to Apply A brake to I he metallic; omi (hen all die tour wheels were 
biiide of iron. The next improvement frai I hi:- adojitioAi i>f Iron Tot wnuih 
which alone Enabled lh= Imree la tab* double his previous load. Tins 
change Was riot ItrFt introduced si Neweasdc, as is generally supposed, but nt 
the Lian-worta of Cnlcbro^iliHlatr, in Sbropthirt, about the year I7ft7, Our 
Authority far thU statement n derived from the report! of n Committee of the 
Hutnd of Comttttui, oft eIle subject of reads and carnage;*, It occurs inci¬ 
dentally in a letter |n tike tAunmlUec, from the ingenious Horublu n J cr H the 
rtvaEand contemporary of tb* cafebroted Mr. Watt; who observer ik EitijwfcVa 
have been In ihh' in this kingdom time out nf mfiul, and they were usuifiy 
fanned of lOiillbnpi of good sound oik, laid on sJlln or slippers of the aome 
timber, and pinned together with the same stuff Hut tho proprietors of 
Culebj-riult-dale Iron a very nsjp^mbk- find opulent company ^oncttally 

dctermEu&d to CLtvcr thno oak null with cidt-iron, nof ativqfthtr m it nt£r*- 
tyry rjrpniunt of wprtmmtht; but impart tu n maaiurt of icAM 

in Mvpptri tf thiwr fnsdft-. From W-mt adventiliflfwcTTrumataiiceffj (w-hich I need 
fun take lime to Mate,) the price of pigi becameTOfy low, and tin 1 it works bring 
uf greut extent, in order to keep the funueei tan, they thought it would ho the 
h«t rarnuii of Stocking tlii-ir pigs, lo lay them on the wooden railway os it 
W«M lifilp to pay iIlo mlerest by reducing ihr to pa tn of the raOn - and if iron 
s hou I l 3 take any auddm rito, there was nothing to do but tn Uikt- tlirm uii, nud 
rerid tlirm away ai pigi. * 

“Dni theie Kintlfn^ nfiroti fas I may rail them) were not such hi ibose which 
are now laid in some places; ihey were about five fret lime, f*lr inches broad, 
and one such and a quartur thick, mlh three bv which they won' fasleu^d 

to the Tvi|fl r and very compkta it Was bolh in dimp ond cseetition. Hroce it 
Witi E*nt rhlhaLll, if two P^rams on horseback should meet on this read far cither 
to turn bk horse nut rtf the roed. which, on tlwvflllwmyi now intfmhaecd. wemM 
lie attended with so me scrlmi* doubt a-v to the eonHenuentrj. Bile it ZI.oj 1^ 
ImjJOMtbte un the Uat roltwayi to aEford that CnciUty of tTavrlUiq^ wImcIl n / HO - 
enjoy an a ^padoni weil-mcmiigrd rerndj and in my ophnou wuulrl 
greater deErimi-nt EhaU all the cfbuEndes we have In deplore in the nnlL.nr 
eomfortflbW itat* rtf she rnndv/ 1 W? have extendnl nur cxtruc^fro K| U " 
Homb]ower\ le tier thus far, to show, that howqerr InadtuEmihk the emr,] rT ^ 
rd edge^mils ov lumcd-Up trom-platc!? are on the public roads, ihr ^ 

W dintelLliy nf trovellns does net urpljr to the u scamlinES of mn 11 
>t , CT, which point we .hall htteaftrrSLT^ jM 

IFVSkc- 

The inlrndirctiun yf metalhe furfaces to the *ord cn rails was, howc^ej- a* 
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first productive of KfiiiUi cvih r IW Eh r resistance cc ndheiinn to tlie surFttW in 
dcMendini; Sn^Nnenl jdanea w,» thereby fi u ^udi reduced, that the ordinary 
brake was found id be ml he ittciFcrUvc in counteracting the force of gravity, 
liccdirrie wii therefore uid £-5 the double- or oetfincting inclined planeij Lv 
which fAr jKi'pi'iw fare* uf gm n'jy if ikr load dfVtiHMhgp one plan* nrau 
tmpfaptd f» drop t*p t:*£ empty u'nppt wzj tw tftf ti-wending pkttia. At this period 
of time the- ri4estft*eDgin* wil* employed in raising in inert! From the pit's by 
mriini of mp« coiled round barrels, the application, therefore, af a similar 
process to the raiding of A train of loaded wagnona up an inclined piano lie cam a 
trhirfilEiBp and wni exLenarrclj adopted in the north of England, 

The Ititndiietlfm if •:■ ^t-iron phles. having an upright k*d^T r wad originnlly 
fffferted by Sir. Can, at llit SheiHeld colli try, about 'the year 177*5- These 
were At first CilM plflle-™K but lire now usually dialing uUhed hy the term 
train-pLatca. from the eircumatan ce of their being nded for irams or wagpms to 
rufl njMin, The form of th^ne, a* Tjtei] in the under-trmind culliery nt Sheffield, 
belonging Id the dtiiko of Norfolk, is delineated in tin- following hguroji. Ftp* 1 
in-in ^ a [linn, -LnrL Fip. 2 ri imnsverw ^uethin of Ftp. 1, through ibo Suited lino 
a &; c r ore the platBa ( Ei feat 1 ang, of th e sectlOfl u! abape aluawn at c e, r 2 ; 





at cadi end of the rtlli holes were cast, through which atOUL nolk ware drirai 
into the deepen ddd, made uf wood, in the firstinstance, and afterward* of 
block* of hy Bamei* Outrani, and others 

In many of the FrulitHida where Ikor^pnwcr is einplojed to draw |fi& cor- 
rkpr^r *he animal is frapeftilf required to cluHjt the velocity of tbo wagons, 
iq that they may hnl exceed a eeridt* degree of moltoli; Hnd when * horse in 
pressed beyond his poWrt pf resLiUnce, he Etc rcaiorily f|iiickcni his wa [ if, 
linear (bate drenmatancaa. he makes a trip, he is dtnwt anrs to fait, and then 
to aiiiTar lever^ if not fatal injury, by being forced dnwn the dedivity, Tu 
P™nt B «ch leriQUi Mcifh-nt^ Mr/ Let Ban, uf Llanelly, in €|«mirthfliihfre N 
fi^iut tli trty years ago, constructed a brake of ™t simpUdty, whh=h oailnot 
fail o! checking or Atoppmg the carriage* under such rixcnmittnecB* a^d w 
thiin'fijTe dcsrrnti^ of nic»w public notice tbflJT ithoa- hilberto receiye E t. In the 
fcillowmg L'n^raring iv h*?i> ihown |he applicattuii of thlJ contrfranee to a 
common Welch cart used upon 
ratla. o rejireaenti iho broke, 
which »e haTe shown as mode of 
iroPd it being in the od^tnd a very 
clurnty mnss of wood/ ihod with 
iron ; the sbuc ur ikJel ou^hi to be 
somrwlLat hrnadcr thim the tire n{ 

Iho wheels ; the Lop of ihr brake 
titniR upon a pitot at i, and the 
lower part la CfWiliCctcd Uv a atmri£ 

tdl. xu ' 3 s 
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chain f tli* EliJ.fi. if. L1 1 l j shafts an jointed at tr to the frame of she cat! of 
wag£on;j olid ivbfiL thv hui-jo is ujjuu Ids lepd* the shaft-chain and brake atv tli 
iIh- w.-nd i» :lim i- .hewn \< ; rin- dorn-l lines nt/fl A, the Uttt-r, which tepre- 
iicnra tile: brake, h iris_. [belt quite clear of Ch■ ■ wheels as well as the m£b ; I nut 
when the hernn 1'nll m the -Il;iJi lake* (he illdiafrd ponitiufl *buwn at, *f r and iho 
pkiil of the brake a, by its weight, is thrown undeT |be wheel, whSdi it laitt* et'F 
the raO; lilt mlSihg rollon is thus L'lum^cd into a sliding abi, and the gmit 
frittiun thus Induced cither stops the of the carriage, ot inlands it *uL 

ficiundy tii prevent EEneui inj u r y rv-siddng. In a letter la the Society of A it-:,, 
in London, Mr. Lo Cpuu observe— 11 To prcV On l the great trouble- arising from 
turning J! Wtfgm rmnd upon a railroad, it would he belter to hm a brake tu 
ench of the- lour vhoL-l-i; ju which casa, idler the waggon hiu discharged its 
lund at the place of dc Etiolation,, the chains c may be loosened from the shafts,, 
null CiUcnftS Upon bonks m U to keep (be brake- suspended over the road; 
the bail nt t which aiukrhpa Lin- &Lul1ia to the body of the woggon, is then 
to he nm ored, and, witli the - bafts, placed, in a similar manner on to the 
iiil^-j-end «f the V'agL~iij] 4 which now becomes (ho fore part. I he horse drawing* 
it hack in he again lorolcd- Whsturrer the waggon in. ascending, the checks 
Lsfaind the Wiggttfl may oceoELunally be kt down and Used as Tests 5 a relic v c the- 
home when neecasarv," 

In tiie Construction of all surface railways, lhe first object considicTcd I* thr 
dlrsetbii of the food, which, In all e-a*es F nhuuld be funned, and with such 
declivity as may ha b. ,t c-dcutaLml not only to suit the nature of the ground 
through Viliji-h it passes* hut also the trade to he carried nn upon It If" for 
('sample, as frequently happ- ns to he (he ean? T nearly rhe whole traffic of a 
LiHirii ry i* ill uue dkn-tiuu, the mad ihudd then obviausly decline (hnl way, eo 
( fist iL* wag-gun* ami ihctreonlKU^ may descend on this inclined plane as much 
ps [h'Hsvhb 1 toy their mm gravity. Rut in all cases particular attention ought In 
be paid to the extent of the trade upun tine railway, su that tile illellhrUL-un Diiiv 
ftf as nearly as pi^wblr prop^tiened tburcto, conscquCrklly, the draught each 
way eipjiiiii.dj and in coses wlieffc the transit of nurdkm&se to and fro should 
he nearly squat, It would be most beneJfcioi to have the railway level : bur it 
BnnLiriimus may happen that the nature of the ground is such as not to pennit 
that declivity or level host suited to the trade ; tbc line should* in that case* bo 
ratted, and, if possible, the inequalities made Lip Jo Os i*j bring It as near zls 
puuiWi: to 1 ha pnipcr itiisdurd, if it cart bt done at an? madei ate expense; bui 
u Lit-u the moqucJitirt hajfp^TI tu be such as to render ihfs unpraelicabk, the otlly 
resource Lo bu fiiuiid is m incliuod planes. For cxaniplf. where tbo ilili'eTijtiCf-a 
III' lev id between the tWoi extremities of roai ara Rich as would render an.equal 
decfiTity too steep, then the road must he earned either cm a level* or wish I he 
line degree of slope as far as practicable, and then loiVrrcd by an inclined 

1 .:ojv, i t! which the waggons are gently let down by a brake, and. dragged up 
jy an additional power to thal wiiiih'is made usauf for drawing thean nlonr 
the tuiuL But m the laying aud fonnaliau of all radwayi^ much depend* 
upon the skill and judgment of the rngiucer, M It is quits fmpaTjihle to Lay 
do wn any gcncfrll plan to suit oil CniCft ; far, it must be raeolleeted, Every 
dtliuLion presEiits sount peculiar rircunutancoi. When OUce the line of railway 
in fillly detettnmed upon 1 1 hf ut'Xi slap is to form the ivd r which requires much 
fitieriLinn ; it must bo of sufficient wiilLh to ctmtain the opposite raila, and fur 
forming a footpath un one stile. Him i» no prescribed JijtftEtce hetwefrn ths 
raitii, os* in same caaes, prefrrexiCC If given to long narrow waggons, and in 
otljH! rs, lo those of a broad short shape; consequently, tbc distanc* be Lwecn tho 
roils varies from three Co four and a half fret; hence ire in otne to twelve (cat 
h as been Usually oppyrtio Uud fhr a single road, zmd from fifteen Lo twenty for a 
dimhh: one. 

Tb# noxt qpcralkm is tlie plfleing end (irmly bedding the sleepeW, which 
generally cnn'fLsS uf*sulsri blocks of stone, weighing from otu? to two or more 
hundred weights each. Theta is no particular shape necessity! provided their 
htww* Ijc brand, arid prttty even ; It eh also potticularly nrct ^®ary that the up pet 
BurfaWEahimhi pit-sent an 0VVE1 ami solid bails fur the iron plates or raBalO rest 
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rrpnn. Thr sleeper* arc generally placed along each aide of the mud, nroostuing 
about three feet distant from eoeh other, from centre te centre, liie opposite 

■iEieU bcSOtf tlfp*FHlElJ llV tTlU width heLW^ULI fill." opposite ™IUh 111 BULll aitLLIr- 
tinuB, where Eli** jJTWHhI under ll.i-iti is of a sot: mitnit^ kill usuil and proper-, in 
ll \t lira t imtiDCB, (a la/ mi a c-.*at of gravel, 4m ail Eton**? ur inclallic scam?; 
and thi* is mU butdl tluwn ill order £□ fur u\ a Jlrtxi ibaitdation* Each stone, 
vrL li'is lniii down, is carefully gauged,. Loth in respect ft* ite distance from the 
adjoin ini* ftfld the level or declivity nf Lu Upper surface, qq which the 

plate* or rails are intruded lo rtut* The tie opera btilng thus to it cell/ placed, 
the spnees bciw crh them are tilled np wiLh either pravd p metallic anuria?, or 
mine other hard rood ntwieriaK in order dial [be whole may consolidate Into A 
hard and Hi mi inn**. 

The foregoing id *skeieh of ihe prwm adopted in forming metallic I man uf 
rand, whatever mny be ihe form of the mil or fbceUncu laid down- Of 
these r there are two prmtipof kiad*, namely, Entm-pluies (almidy noticed) aud 
edge-rail*, both uf wfiidi are very ertcnriveEy adopted though the hitter is, ac 
llie pre&cttt lime, (hi- moct approved by eiigitta^p. NeverthclcBa, it in usques- 
tiontsbJe that tram-plates, when correctlo/om^ and inId down with the sanw 

nd solidity of hearing as fa now practised 


attention to accuracy of adjustment and solidity i 


=t 



with the heat edgn-nili, UlVWcr iLirir purpose ftdntinibly. They tup con.zaioulv 
employed in Wales, and In the neigltlwqmoijd of blast furnace!, on account of 
tin 1 greater facility and chEspaai of their eonkiructiun, They am especially 
Useful 111 funning new niaiL, tn the working of unhc?, quarries,, in digging 
can a!*, in conveying Jju-ge f lone* fur buildings, 
and DurmTuua other temporary' as wall na, per¬ 
manent purpotes; chiefly for sliia reas-nn,— 
ibat the ordinary wheels of carte ftlkd waggon* 
can rutk Upon then a and with a surprisingly 
increased! paws- tif draught; while the carriages 
«re kept litady in their trucks, by the upright 
flnngeH, ns shawii in the fctitirxrd itction, 
wh*re It r*prc?eiiii ihe flat bEarbg nufacr of 
the tram-plate,, which, a* now premised, is tiu- 
tencd by ft apike, driven info an mktn plug' 
previously inieii^d into t be stoim sleeper C; 
the hon^palb or gravLlIed road i* pirtly shown 
at A. Tlic*e l rain-lilntc* me made of easterns, 
are Usually about three feet 1 une t from three In 
five inches broad, and from hair an inch tu an 
inch iktak, csLendinti from aUep^r tu sSccper, 
md the lurn-up Bongo from two and a half to 

fnur inches hlgtl- Tlif jtilEfl tiitkally bean on |ba alrepMf* (ibnut tbn>e inzhe* 
■each eod r wbi-re kls Bucknofl Li for ihat purpewe increased 7 boEwfen ibes* 
bcoring-huints the plate has no support but what it derives fn.mj Lfie g^unif, 
wbich, tLough nut vary penruincnt nr at'iTUTe, li tnhnitdy mure so thim (he ikni^ 
piirt thus dertivd by an. edge-rail: indecih the eatendve beitricig surface of the 
plole upon the ground 14 uftfn foutld quite sufficient for trmjwjrarir nstf, wlibnut 
® u y sleepers at id! j and 111 Other CftaoSp where a IiIlLb iiknra tahHti y ] s 
reqtiifed, in apiLe down the oppodlu endh nf ihr train-plates, ocv each sidu nf ihc 
10 trftn^verw pi« t of wood, which return* usefid for a longer period, 
Witbultl taking up f->r rr adjufttrtcFit, 

Tram-rftild atr d!ecidi^Ltv of a weak form, considering 1 the quantity of iron in 
them ; and bi uiul work a it has been fumd necessary tn StecEtgtlkcn tlsem t by 
hddilj" tt rib €Hi ibt under aide, ba shown in 
the annexed j»enpt^tivH akw of a ietrinn of 
halt' a rail, in winch A is the guiding flange; 

It the brd of the mil on which the wheels run ; 
l is the sib on the under aidi L to strengthen iu 
Ttte InUti-platel Used for repairing the Surrey 
CromrLwul wi^re of thjs rorm, and il eertaJJlIy 
rendeft ihem tptt niill 
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The modi! of fastening dEi#rt trnmplates by Mu or sytk.es wo* iTiuml lo bo 
attended with it rend ilBUnrffli^Mp «fng to the prcaaaoiuif jwojectiixri of their 
hfwlis Elitfir ha com tug louse* and hence buth tbo plaits mid bulla being fro- 

a im nil v scoton, lo thr entire Kluppage of tho trail k upon Hm road- Fo remedy 
ICEH? evils, Mr. CJuirlr* to CWlL Of Llauelly t in Stonio Wales, c^itrived a mod* 
iir fni-mlHg the pljite% BO tJxo.fi no halting or nailing was rfci|uii£w r bill rauh 
p!u tr" in suce radian fastened down the previous otic, Fig. I represent* ih pin It 
of the junction of two ptau--v 
pJoeed on ii stone deeper 1'J: 
mi\ Fig, 2 nhow* a IcmMeuI 
nectton of the samm Tbo plates 
nr# joined by n dove-IniJ l-iI n^Ea'li 
UEld tittftQj and an oblique plug 
U emt mi each plate, which ft tot 
i n So Llu- stun a aU-tper;. hut for the- 
advantage uf taking up the phi Lea 
to repair my dtfiet, then' ore 
pints* at every thirty yard*. with 
prrpi'ndkuliir plugs: such plates 
itr* cal ted stup plntea, The diameter of the ping nmdf the "li^ulder h uliif inch 
and three (punters, at the point une inch* its length twu inrhpi and a half.* uml 
Its obliquity, shown in lit/. 2, about right degrees. \ *iinaJl gnKWM in the 
whole langlli of thv rstq-riar nf such plug is su^de to allnw tho waLei 1 in tlie 
hole to rspand in freezing ‘ and it also sen e* to admit it wire to draw a broke el 
plug: out by IL The hide* (hr the plugs ahfltlld be cut to the deplti u! three 
lllflei by a standard gang a of ca s L-iron, iiMd etiiintenunfc so pi* 10 m I Luff the 
end nf tUe plate to bed firmly on the block winch support* It Fig- 8 to one uf 
the ends of n trum-phur, in which El s*1wwa the flange OT upright udge; I thu 
flat pari ur sola, iu which the wheels of the wagguU ran; D one oi" the pili£S J 
mid Ii a projection behind, to render the platen firmer upon the blocks. Hie 
Urinal length uf one plate is throe feel' Ibo Hindi II is une ami n Iknlf inch 
high ' die utile, or bed, three and a hjdf| or four inches broad P attd^three-fourtlss 
ot an Inch thick l but these dimerujcilis nrr varied according 10 cironni&tanccri. 
Till’ snosi approved weight has been forty -two pounds for each plate: the ends 
frutn which tho pings project under which the irnonj find notches arc ftattfe. 
■hfl»ld be II quarter of nn inch thicker than the other f«tv uf the plate. 'Fisa 
weight of tire JiIeh-Il* ur sleejit^a should not be leas than nbont 120 ptrimdri each ; 
and some kinds of ground will rc-quira heavier- In this iJiL-rli(»fct ike wb-oels of 
ike waggous cnntiut be 6b* true ted by the bends of the? nadJ^ rising above the 
surface, nnd \he blocka are not disturbed by tiding the plates ; amt whcll 
rapait? are necGBEan,% Ihe plutes intut W h?rniod for iho pnrtn^e» When tram- 
plat-ei hT$ Used by eplkin to deepers, there some dLlfit r uth r to keeping 

IIec joint even end in its place ; but it seemi to be tiBCeHfnllj? obi'jaLcd by 
min? n sad die-pin lu receive the etui* of the noils at the jamls p ark ianprnvEinelit 
which was introdncMl by Mr- Wdaon an tho Troon tmmitmd, 

Tr.,1 in roads are much i-steem cd Ill Wales;; and i el tmjJr-qnonfE ofuung tlirlilp 
ii is found defcbohLe |o divide ih& preascrc uj.rau the rails as much as pmuufcile; 
hexiot, small carnages arc useiI, and tbe« b lead to Email whceli* so that tbs effect 
of a given puwtr i& nut abov^ halt' what ii aught to he ; and yet the cnormuEti* 
increase of rsilroada in Wales rendrns it evident that some benefit ii) Teed ted 
from adopting thb ivvtem uf tt*tCTWHW + In l?9l t there was scaTcely a stogie 
railway In &nutb Wholes; and in lSll h the ciuuplctC reilraids ccmntcEcd with 
caiiiilSfc i!uld^ ii'c. hi MnnninUthrihlre, (ilnmnrguusb ire P atld CaennarlbrtL- 
Ehire p □mounted tu nearly IfiO miles in langth, e^clunre of uildefgmilid ones, 
of which one cum puny in Merthyr Tydvil possessed about thirty miles j since 
which jurriud tin! Eleiee have been evtenued lo P at the least, three hundred 

nllu. * 

\V],p n(¥cr it ( H Itomd Iicccd&arv for railwaye Lo croys my ptihLIe road, tho rpaee 
uciwi-oti Lhi' rnsli mint be pLived or tiruily runsewayed to the level of the hip of 
the ll.LELuhiri, hi (arder lhat c*rrLiiii^fc* pa^uig oloEig the road may be vnabltd 
tc paad clrar over the riiLLt ll U also nkrtmlnttly necb^iaryj in sitigLe railway^ tn 
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have certain plaCtiS {bruit'd .it intervals, wKcfn lbs ■■jmptv Ciirriaj’GB., in returnlag 
mi j get aft tne rmul, in nrdi-r to allow die landed ones la paw,: 11 place of this 
dj-script-lou ii termed u turn-out The waggons- arc easily directed iintici ll by A 
movable rail, tmined a painter, tbc^l at the ip±«aectton between the principal 
rail mid lbs A ad in r u[rig on ill catremEty bu il= to npeu the ti 4 V into 

the turn-out* and abut that Eltmg the mad ; and phetifiVW nue Line of railway 
liupprnti to Cfflfli an Other; ltd* contrivance U nho adapted- 

I the origin of cd^e-raits cannot easily he traced. Tbe wooden rails partook 
jf this cfuu-jictfiT; tor they were generally ri >i trudi^T-L a little oa their upper sur¬ 
faces, in 11L fiottgra were put upon the peripheries of the whe^lo, which, pw} *^ *i | 
downwards over Lht* ddc» (tf the nulj h kept the wheels in their tracks i arid in 
aenne lane* Square wrought-ifon hm* wetr fattened over tbe wooden rails, 
partly with a view to strengthen Ihrm, u well u to form pittei to tin- wlirdt: 
the imiHidun to improved forma vm there tore easy. In 17159, Mr. Jessup 
introduced a eoat-imn edge-rail in the public road at Lnnglih&ruLjgh, the upper 
aiirFiicb of which will flat, and the under of an elliptical shape. 

It was not, wd believe, until tbe beginning of the present Century [hat ftlge- 
1*0* were much known; as it appears that Mr, Benjamin, Wyatt, of Lima 
Grove, near Bangor, rau^Lded himself to have originated them. This gentle¬ 
man^ invention, as applied to the Pfituhyn Slate Wort#, is Lkiii described by 
iiiiiisi.dt in A Idler to the editor of the /Lfperfer^j 1 of jfr/r, and is inserted in tbe 
ibi/d volume of the aecond writ* of thai valuable work. in aOuainu to the 
peculiar mils thru in aso h he soys — 41 The- rail hitherto made use of in most Tail- 
ways ls a flat ant, three feet Ju length, with a rib on one edge, to give it strength, 
Hid to prevent the wheels,, which u±Ve u lint rim h from running ufl+ Observing 
thai ritoat.' mils ware frequently obstructed by Stones and dirt lodging upon 
them; liiiiL they were obliged to be fastened to single atones ar blocks on account 
of then not rising sufficiently ahoi T e the sills, to admit of graFcIlinj* iho horse¬ 
path ; that ihii sharp rib standing 
up was dangerous for the IlffiSM; 
that Ida slrength of tbe rail was 
applied, the wrong way; and that 
less surface Would produce Ttrss 
friction.; led me to consider if 
eooio bolter form of toil ctKjJd not 
be applied. The oral presented 
itdelf os the best adopted lo out- 
rrrt aLI til* fftulL* of the flat rail, 
and 1 have the aatiifaction to sav,, 
that it has completely aUaw^trd 
the purpose in a railway lately e*e- 
cuted tor Lord Penn’lLn, fiir his 
lordships slato quarries in Cllt- 
martbensbine, to Port Penryhn r the 
place of shipping. The w tic el 
toaJc Use cf on this rad has a coti- 
earc rim, so ronimed in its form, 
mid tlia whi^Jj so Eied upon their 
axes a as to mare with I be greatest 
fivcility an die ibarpeet curves ttnir 
r^m ho required." It Is obvious 
by thr onu««d ioction, which re- 
jiri'tentB iIlc rail, a r at iti full and 
tZAct that tm dirt can hidgc 
Upon it, and that it ttiUst be very 
strung fur its weight; and » 
cnlculatod to Tttilt oath the per- 
pcndkuhiT and Literal pressure, 

Tb-iit it mu = t oecaEtau but Little 
fridtUinj dint il mny he pi need U^ei 
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reniiwlablf judicious, both in arrangement and detail ; and from their perfect 
qr i gi'n il U vj they well deferring of a coofiptruoua m&m in the hhturj of 
railroads* though hitherto unnoticed by writers on the subject. The suedn ca¬ 
tion is entitled “ a new method of furuiuig a crtst-irou. rail or plate, which may 
hv Used in making iren raJlraada, nr dray* for the worthy and running of waa- 
grnif. dray^ and other carTWge% an public and other roads ^ and also a g*V 
Hiethmi of tiding, fastening, and securing such caet-iTon rail or plate an such 
roods i dated February 1 SlX?."" 1 The fuUtiwirig is (lie close ripe jr?ri. 

' 1 The rail, or plate la mudo of cast-Em n r and the uppe r |mrt or surface thereof 
is concave; the width of whiull rad or plate may be increased or diminished m 
may best suit the ■due of the wheels of the carriages that may he worked sijion 
(he particular roads wheft: tin? rails, or plate* ore used- The method i?f fixing 
fastening* Bi^uring ihe iron rails or plnlf?, U lo place them on bearing nl 
£•■. 11 Vbi i I Fwlit distances, which are to bti fixed hint and solid in the earth, md to 
fallen the rails or plAtat (u such hearings with wrong!] t-iran screws, or eulti-r 
holK The bearing.i fur the i.lHh or jifatoa may he nude of timber, stone, or 
cast-!™* or wood-pi hj and if the rails or pl&tcs aru properly lixcd to such 
baring* with w roughs;-Iran KTewi Wf cutter bolts* and I he road la made ifren 
witli ihe flurfate uf Ihe external or outer edge® of tbo rails ar Platt's* cither with 
PtoftF, gravcJ* ar wood, or any r-ther road maicriflk, Lhe rails ar plates will be 
immovable^ and iEic wheels of the C-iirriigiiB used thereon wiH pass over \ha 
Mriic with facility ; Jtnd by reason of the contAV* form and manner of filing 
qf the Mid rails or plutr-i, m>i dwell which they can receive fexcept some wilful 
force is iufttk£inuly aoedj can injure nr break them. These rails or platri irirtV 
be imed on private j» well as on public or other fund*, with a great advantage, 
where a multiplicity of business, j a mbe carried uni ftttd bv reason of inch the 
crumwve form, and murnCTof fixing them* they admit of the wheels of Carriages =o 
get 11 pan nr from them, with fadUiy in any direction 7 and Hid wheels working 
on diLh^ rails will move with great unoadui m and ease. The annexi'd draw¬ 
ings show the cask-ami rails or plate*, and the methods of fixing* fastening,, 
ond^seouring lb cm, of which the following are tk explanation!. 11 

I - anna* show four pieces of the plates of rails laid down In two lines, 
with their mm* surface* upwards, fig, £ *| k ^wt the deration or end View 
rjl’ the plates nr rods, thrir sectional form, and how they are fixed to the bear* 
ings ft£ by man* of imw holts «r cutter holla. Fig. 3 m added* to Hhow inDro 
dbtinctJy on a larger seal*, the transverse form <jf the concave IndioW pLnies ur 
r^ll*. / 7 y, 1 illOWg the side views of ihc mils o a, with tbrir bearings 0^ iindEr 
Lheui; the siame being ahown in a position it f%ht nngka Ul Fxp. 2 , 7 , \\ 
and 11. 


m 



F*g. I* 




FiVy.2. 




Ftg. 5 exhibits a plan m section of the hasu or imdct aide of the tails; ihe 
recc&ic-i r,C| in llie fert of tlie roLLs* b.du^ mnde to m-civc lie inwthbwHi 
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bctphtb or cutter baits, which BPTY& the double pnrpofie of prfRrrring nnd Iccurmg 
the mih Fn n direct Hu# with each other, nnd of £mJj secnirng: them on ifioir 
respective hi-nriiiira; tf rf dm a -;w •« i>« cii-d briucrn I Fie liJcs uf lEie rcnla nr 
{Wd% which him them together nt their bottom rd^r*. Fitf, 6 shows the 
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diced or rfwfiquftTtd roll Th** it is proposed, may aJaa be liud in aheets, nnd 
where roads meet or crc-ii each Other* to prevent die fit l ■■( the haree* frotn. 
dipping, And will therefore he Tnrr«: particularly useful in hucIj roflda ai have 
ft (h'cHvily or descent, 7 i'itK hits :iti end I'l rviiJLLon of ilic some-. 

The subjoined ikelah, /%. S, ihmfa. -l plan, and 17^. 1> a section of the mode 
nf applying the uifcntinu to a street pr road pared with htune- 



QXCa 


t T^T 

Cf.L 




r r~i ~T n ^ 
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Cl i n I i rrXT C - 



1 ■ 1 1 J i 1 t ' i_ r-b [ i 1 1 ' j —r 
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10 and 11 *how in Icier in (inner, by n plait and wFctioo, this application 
of thy invention to a street or mad nande nf grvw^ broken atone, nr other road 
materials J but with thtt VWW ofkccping the mil or [ilate as fret from graved as 
jmssih[e r a conn-:' of Rton-e* u laid un each fide of the rail. 

In Eome r Em arts made by the inventor "on iho ei dr a mage* of concave iron- 
madC ho observe* that with torn lionet the marl convhes might he conveyed 
eight nnlei per hour, « £* 5 y as [lie JWHnif mail® arc conv-vcd. sii mhos per 
hour with/oar hones - ths corTieetnM! of which seems unquestionable. One of 
the leading objects ff Mr, Woodhou^E npptrftrs to have been to nvoLii the fre- 
qikcnl nnKuitjfp'grBtft cipctlur, nnd inconv«mcnca of making dyep rnltltigs and 
efikihp,okmeniL? 3 in order to I'ondLtirt canals mto tpwna, which he proposed to 1 
eonn.rc-1 hy thr appUtoiiCkti of these 1 concflTe nil* Id ordinary fd.irW.' 
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Our lirndon readers trill not {ail to rental^ llint iho cast-iron mitten, paw 
l.i;il on each side ilf mail of our public streets an? ^nilarly rm]Ftriu [i-J to Mr_ 
Wood bout’s eoricnYe nils | and although they m ttow so modi And a=? to niniH 
S(ir-:si as water conduit^ it tuny »firn bo observed tTiol the London earthen pur- 
V**dy anil themselves of thorn as n railway, to taw theirlion** when, Wvity 



huyt liened, which it ovEcknlly d.-?ri ffmfiidtt'Pihly, although the advantage is 
Jlflhlcd only npon one side of the .ciuTiflge. The smooth'ii^s of surfove wEiirh 
rEu-sc? pail- or gutters acquire hy the i r :i £□ i- Over I horn, might cauoc the whftk uf 
ii a ! Pftm carriage mr such ns carry thrfrmra motive force Trilhin) *0 nJin liIlliIg; 
hut when ibr carriage if drawn, jfi^i by a horse,. iha wheels cannot eLlp round, 
and the Ftnoatliiaesa tli^ii becomes -nix advantage* 

ihe important impnaiTment effected on ibp Fcmyhn Rsflwaj^ hy Mr, Wyifj^ 
described at page diil F naturally lr-d to am chons lions in the structure of fitnilnr 



wprkii diWwllflTfj which Wo* especially observable on the tanlicf the Tyne nnd 
Wear, The espfii&c of llte transit of Coals ftirmi sc comssdeTiihl^ a pruportum 
Wp. n. 3 c 

w * 
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of their mmeyml, that the own era fire- oltrtivi olive In any decided living ihat 
nuiy be effected t1 w rein. I n the e n gravingft i c: j uj^e 3S3, > 7 / 7 . 1 repress n in u si l| g 
view, fitf. '> it plan, and >7^, 3 a CTOss-sectsorL qf a rtut-iron fdp'E^ of ifie 
fatiii which I i4t been ciEenfljci'ly adopted in xhv dislrictii above mentioned, TEia 
wAjegcmi nan upon the rounded edge of Eh* mil, which la smooth, and Enid aa 
evenly Mid regularly as possible, I'Iib length of thfM rails is Usually three 
hrl, with a depth of about four in dins and a half in the middle. Amt Itrendtll of 
the top two incises; but tn some railways ihs rails are four feet long. The 
LBida of tin- rail* meet in a puce of cMbiruii, called a chair ( H *o J7 ? , 4j r and the 
r.ha\t* me fixed la ilraio alack* ar h I erprte, wilh n broad hnae T And weighing 
Irani one mid a half Eo tsv-u hundred weijchL Thlt^r lire firrrdv bedded in the 
e round, fl|u[ ndjoated to n proper plane for the road before the chairs arc coh' 
neecod to tbf in. The goodness « the mud of course depends much on fixing 
the sleepers in a sound, firm manner. In /■?.,■. ] the n-id«- view of tlse rail C is 
riiown + supported it the extremities A 11 hy must-cron ciinirt E R which re^t or l 
hloekl of iton* ji IX called iteeper^, >7y, 2 r tho plan, shows the searf joints, 
where the ehdj of the ryii La meet in the iron chalry £ li, /7y. 3, I ho crera 
secEion nf the rail lakom jil C, in >W l r which i* the middEe of iu length. 
>j/ 7 -^ ta a fit* section at R, throcch the joint chair amj supporting blacks. 

tp fa the period to which $Ur |>rwht hiaUiry nf railwoyi relate*, it dim ml 
appear that any other power of draught or prupulainn way employcd bait that 
Ol huTPet, and, uecasianally, of fixed engines up inclined planes* 

In the year 1E€2 llmrt, Trevithick and Viviun Env c rood and took out a patent 
fnt the first Locorriutivo steam-Engine, which we a, in the second year afterwards, 
brought into practical operation. The mcrij nf the bret suggestion of steam-eer- 
riares has hern attributed to difierEnt individim U . hut lilt probability is, [hat 
the hfr.i of applying- the (dciim-enginc fur the purpose* of loccmotluti was 
coeval with its tirst inTendw. I'htii Satcry 1 from huTing considered its pasai- 
htlih- h end l> r, Itobifeo-n,, fra m haring tu^e^ted it Iu Watt, have by some beeh 
regarded as the inventor*; bat almcut u* w^U might we regard flic philosophic 
poet Darwin to have betti the mventor, who propneaEed^ 

M Sooq BhaE] thy arm, unconqucrcd Eiram! afar. 

Drag the ilm (wfge, and dm ikt rapid tar I rt 


ft ttuto to a late edition of Dr. llcbisti'a Methoniral PAH^tjpA^ 
^i-.ATalt states,—* 1 Aiy alientiun was directrti in the year 175p fa the 
fcilbjVcl of BteBiunf-nginr-, by the late Dr. Rohuwn, then a student in the Uni* 
Tersity of GliugoWt and nearly of tny own age. He at that time threw out 
thi? idea of applying lhe power of the tteun-cngin* i a the moving of whrd- 
caniagea, and to other pyrpwH; hut the scheme waj njou on his 

going abroad.In Use paEi'nl granted to Mr. Woie LU 17H4, hr give an account 
of lhe adaptation nf Ids mcchaniEm to the propulsion of land carnages. The 
btatW of ihi^ apparatus he proposed sliauJd be mode of ^wf/n j/ariis, joinril 
togetfirif, ntid raBt^ncd with iron haapi like a cask- The furnace to he of imn, 
mil placed In the inaide i^f the boiler, so aa to he sunounded on ewty side with 
watcr + I lie hoilrr was to be jdaced nil n carriage^ the whccla of whloh were to 
rtccirc their motion from a pistan working tn o erlindcr* the reciprocating 
motion hcmF converted into a tuEalnry one a hy Eopfhrd wheelpi. revolving with a 
auu and planet motiun, and producing tlic required velocity hy« common Berios 
of whsoEs and pim«u. By incans of two iyalfttns of whoebwork p differing in 
their proppitum, he proposed to adapt lhe power of the machine to the varied 


Firs stance it might have to over came from lhe »f&Ee of the- road. ,\ csiricLPe 
for tiro arsons mhAt, ho thoiphl, ho mor t[ l with a evlinder of H ven tmehn in 
diauiclar, ^llrBthu piston had a stroke of ohe foot, and made Bisty Btrokes a 

“r. n T ‘ ^ ™ T * r It ui well known 

,iL - r 't rctii^ed, up la the period of hisdealh, lhe mast rooted prejudices 
Jf“T* u» .Kf high Kteam j mdeod, ha my6 himself, ** 1 so m relinquished tha 
llahl* engine on this principle, frem beiis^ acnsibEo it would bit 

to some of the objection! againil Slavery's rn e inc ' ™. dingir of 
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tiurrling- ilie boiler, and also that a great pnrf of tine pnwcr of ileum would 
bti lost* because dd vacuum ia assist Llie dcstenl of ihu piston. — 

IffrW'i AWra/fffr 

III a IkjEd deviation frnm the bealfTl trackr it was I Tic good fortune nl Mr, 
Richard Trevithick m& Mr. Andrew Vivian, two triginwra raiding at Cain- 
burne, in Cornwall, to find lhe palh which conducted ihrm iallipir object;— 
rejecting tb* ahiurd prejudice* which had made >1 ^pressure ileum to be 
fKcludeu from practicethey saw tn [lit 1 ftirmidahle quditiM winch had eidk-d 
lhe fear of Wad and olli^fi, tb«Ha very properties which filled iL lo becaiue the 
actuating principle of their mechanism. Above aU olbcr coH-iidenLtiaibi which 
swayed ibetu in EbrJr prcfarefl-W i*f Alcorn of ft Itigh temper nttnr, was the 
power it gave of dispensing with tb c u** nf the cefldcflHT pltogcthe r; m put 
which, from 11 ■ cmnWoUinCB^ and lhe difficulty uf supplying fit with water, 
rendered it far inferior even Da Ncffconleli'fl imperfcci apparatus for Iwou lutice 
purport's- b _ 

H J IjL 1 >pf-cift-cation of the patent granted |u Messrs. Trevithick and \ kinH la 
descriptive of a liffi- pma rtf fligine, the moit «lmplfi and tUeetiye ever 
known, which has thus chjiracteriird by the ejwjrait Mldklcluun:— lb It 
exhibits in construction the most beautiful simplicity of parti, the nw*t aagflr- 
cious st 1 lection of appropriate fiimiR,, their most convenient end effective 
rimmgeiuent end ermumbo* uniting strength with ckguisee, lhe oecastiaiy 
solidity with idiE greatest portability ; pc«3esHing uu I United power with ft won¬ 
derful” pliancy io accommodate it lo a varying re»utftnee ; it may indeed be 
called The &TI AM-ISir Qt H ■ ” This mnchLnr will be found ninb-r the nrtide 
St t'.i if. Our present hirsutcES is with the osppltcaEinn of til is engirujp "which the 
ipedfiotiiatl proceeds to >bow in connexion with a supnr-carn? milfi r an ^ 
lastly,, it describes its employment in propelling 41 wheel GftirtPgw uf every 



deictSJrftlHij" — a purpose for which [t is most admiriblj designed. H4 it eantnim 
generally thaw mrnngemrH<s nr enmhi nations of mi-rhanivu which pi any nf PUT 
present lucomnticilfciatfl dall their awn , end which nfv adhered to JW- nt»er|t!fll to their 
m whines, VVf dull now quote from till- ppeafication ! U /Tjf 1 U ft vertical 
flection, und Fip. 2 lfin; plan uf the appllCBtiew of the improved sleam-cnglufl 
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l,j jirr motim fa wAtel d'nrrr^ej <rf rapry deMcriptfim ; B represents (he taas, 
“™* wieitm 111* famlef with iti fireplace Mid cylinder t describ -, d by the 
piilrutcM mdrf prrricna part at llseir ipedfcaliuii), Thu piston-rod F Q, 
_ r ii divided or forked sa a* lu Erase tuum fur I lie motion of the extremity 



uf (he Crank II; die itriJ rod drive* a Lt«:=* fiieci? ui backward anti forward 
between gllldn: And this cros^piep?, by iim :imh -if (.be bar Q [t, gives mnlion 
Us the CTSmk with it* fly K. and lo two wheels T T upon the crank ailB p which 
Iticfe into iwu com? gpojk dent wheel* L r upon the hjiivh nf Ibr large wheel* of ilia 
rartfage iter If* Tin? whe.4i F iu* fixed UtMtl round itockela r nrid recoin ttukr 
mulLDH from a >1 riling hoi or bar £ X, wludi nuta upon a pin in each wheel | 
S Y arc two hendlfi. by Im-miis uf wliirb til her nf I he iti iking- Uixrs £ X cun 
he tliTdWl* ml nf mr, ami ihe correi-puiideni wheel W + by thst mrpfn d Eicon- 
nrcLe-d uilh 11 la first mover, f:.-r like purpose nf turmns: short* or mttmftih ij a 
bocht w j matin* f/tat vkni mktn uytirrJ; 6uA ttihi'r nf the wht*U W t in 
™jf uf itintinfa ctm he rvumltrulfy in ovtvfmn the a£tar wUAoiit throwing 

* X fMtitfyttir, Wcauh iLe pin can g* Very nearly round Fki the forward moti-ui 
hefnre it will meet wiili any ubstrmrtion. The wheels U are must common Tv 
“™ Upon ibe naven of ibe mriaga-uheel* W k by whigh menus a revolution oY 
ibp mu itfldi become* unuecesrary, and the t.uX^t end* of the hnld aits may 
CniiinpienUy he *n In aiiy ahLupiiiy, and the ni l.n? part Hied 4 ir bended, u the 
objecu nf tjtsnr or utility may demand. 73* fort*whetht rtf# applied to t&rfci 
the rarj-ifl^e mjrnjiM of c f™r It \ and ii.trt if d cAint irAfrA eya fo 
miptint to lAe /r A in wj/it fo rAe r^riT/y n/ pj-r.-yreM^j jjcphc; 

aura ftE Eli ibe vett’cal ■ccltub ip tbown & vpnupin^ leVE-Fp Imvinw a teil- 
deiiet tn fly forwuni. Two levers nf this kind ate duly and sirmtarly placed 
near t\w middle uf tlso carriage aud wb of llwln are altemaLrly tbrn^n hack 
by a ihort bearing jevar um,u tbe crank axbi. wblcb send* it Itouic into a c^tell 
*1 Ilia rlld. fli^d efttrWMrili relraies it when llpo bearing [cr*? camti !o nresa 
□poo V, in whkh M. Ih« .HnnglMK k«f Bfc* L«t. A c™„ W, or i^bls 
iLHfidl!? 11 fi.scd upun the u might ns is of the oiek, fnrm eac-1. € m| of -hj-fc 
mid nro*' bnf piwaedi j r-jdyj^, which ii attached to a stud* ; that furms nart 

f ,h * «P rin ? ttrcr - V M<I hj “ l B "*?«" ^ -r P i* f , bjtnBtw Sr a 

lu “K nf «rw)ir in (lie liar, =m tli.nl nf.cii tha i.]mngi n g l tfrr j, „„ lse J 
up, uiu »md did m in*lhe grtHiTe without motion in y, ' IYh.it thL ntSi , r 

■prinoin K lc.tri, .|» f ngnpol, it dimWi dwoppojlr tnt! of dirhu^j. ah[ t ^ 
f" k '" lh * l“»Jf bnfc ot ^ up to iti hrurifig agaiuil the .tui|, rewir for (ho 
lotting off d that hm-EUb n (jutted fpringb g-ltt«r. Wien |M* [., t-memiunwl 
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Ietitt Cornea Id be ih#?i]£4L£e l! it buddimSy draws p back, and turns ilse reck ana 
quarter ium, and pcrfotUM lire like ottke uf phudnj* tut hariEPiitol rod of the 
atJuT til ti,:Lnic_v ul the I mndie rcaiiy fur uclioa by its own rpriaglng-tirv rr, /!ta*e 
ff^£TrJciid«iU /it Jjfcji’ rvl {Ae i -y a/Pt/ dbwtfjji-y ryf the «wi F B3jd Eli plbg- of the 5jjllI3g- 
®I J Cp \t lilt'd rt fWhlfi Jfirrtf-pHwp ATj tt'&lL'A fwt H tslt'f from the C6HC iy 

tfi* uttirb Aadc-ttr&tei and fa t™ if mta the bu\kr % the *U&tff*r i imt pm y tu- 
dtudpf?±tuf* vfa fever uu tiif vronA tfjijL It j* nEro Id lac nutiued ib.it i;i certain 
ujiikd lire aftertia! periphery d' the wheels \Y uneven, by projecting heads 
of u-iiN or bulty^ or enws grooves, gr fa r£ulrafiilM f wbeu ce eju i red; and 

l ™ jij ruin «/ Aon ipiril we anise a lever* pJi s gr daw, to prdccl diAHisb the 
f ii!» tl-f one cr both of I he Eiiid whetl*, so as to C11 k >-r Itold of the gruund; but 
tliut f*j xjrntrnl the n f i£n#ry rfnteture or figure vf fA* externalrurfacr if the** 
tchrriM tvdf he _h*mu£ to amammr the j,-i tended par past- An A [ncitvoVLT, we i)g 
ofcaer ye an d declare, chat tlie poorer of Lh-J engine whip regard Eo lEs Convenient 
-rtppIiiLaytf-ou tu the earrEiige, way be faJ-Ted, by changing the ryhitive vplucUy uf 
mUdat? uf Llie wlittlj W cacnpared with ihit of the axis S, by shifting" the 
pcurHi ur tuulhed whe*h fur oiben of ddEtrenl dir*, properly adapted Ld each 
Other edi vnrii.LU ways, which wiD rmdiiy bp adopted liy any person gfc^mpftrnt 
tkiiH lii moehiniriy. The body of the farrive ^1 iBHy be madu of any aanve- 
nieoE nzi‘ or fipup* ESCCtitdtiii^ to [Li intended u*m_ And, Im-Uy, we dw ocua- 
iluOalEy uae bellows tu esd-te tile bn. p f and tbe iudd bdioln ate woirfcedl bv lliU 
pill ton-rod or crArj k, :iud pt| be U i ed In any wi Luotiun or part of Lbe se reral 
■engihyB berein d^rtbed* u may be fuiim) llUHt e-unVeiiJEnt.' Such odiEiimhle 
combinations of inventive akilL wore ueeer EMffftra coJil-iLLiteid hi tlie apeciiie.iLjoJl 
of o paLeiil; Vcl they ure described wslh timt unossutrdEig brevity wkhtdl heSon^ 
to in allure or cpnimon oeeuirenL ^ What an eitmu rdman r eoiktnut does the 
HiodenEy uf ihega tridy clever meapreseuL when compared with the buaflUrt”* uf 
fltiTnd of utix Irccnt iDcomu-tjtrwtft^, who have derived u^motl every thing Lhurt ia 
of a Liitful ehorael^r in their eRrria|i;ei fnint ^tlie foreguijj^ Hpvtiheothuj, >lli d. 
frura (he mlBw^ueat ptflclinl flpjilipalLnn of tLe inventiuii hy die |uUenie«i 
thenuelvri; Thtre nrfi thuttfiandj of pH^us now Living ill Loudon wbu bow 
fhe aleapt-coMliea of Nfeasirg, J rcvLihict and Vivian rmiriin^ abfntt tbM Wintc 
gruund lei the Ticinjty of the preiu'm liethEcbrm Hoipital; and likewise in the 
neighhemrhaod or Bite of fusion Stjuare. Th if wuj thirty^fbur yvwm apoj 
inn-erthekss* Dr. f^rdner raya, at rin^e 2 -lC of hEa Trraiue a*t tAe Sttii*u-ett$m^ 
Mi f int and most prumuiL'tli iri the iiiiEury of tho apptirmtiuii of sIobJti to Liie pra- 
pt-lEin^ of cait[b^cs un tumpjb mods gLands Ehe liamc of Mr CiidrfxwiHthy 
iininey. . . + - Hummm ol|i«r pft»|ectcn F is m%bl have been expe«|cd t ilAVC 
b.d Lowed m Hii wake. Wbmhev they, or any rtf then?, by better furtune + 
^FflW'er jDM&fie *upp&rt ¥ or IH«J« pOwcifid genius, may euuerip Wm 3ti the earerr 
on which he Inn ven turnip it wunhl iuhE pin I laps at present he tr&yy lu predict. 
But wdiatewr may bo the event, to ^^r. f/wnrry is due„ and wi\] he paid a Hie 
lloinmr of first proving the pniotieahilLEj of tlio j and hi the hinluty of 

tiie ftdiiptataim of*the Eocometilrr engine la common hh name will Eland 

before nil others in pulnl of iillic j -ilcllE the ilkcbu nf |iL AltenipU will be 
rvconied as itn- origin ajid Ctm^e of tlw suecewa uf ollim in I lie -mine fOCf." We 
know not ID wluit ODUM to attribute- such an obvious mjmlwktncnt of favli; far 
it is irupuasihle for any one who altendj to the dlFuliutogy or history pf the sub- 
Jtet, riot Id see at once that tlicre are about hi maEiy untriMEia in tills pHnegyTie 
** tiiere * le ^ e *~ f Mreuirly paitifid Id ks Iq make these oWrrMtOtil 

upen a gfcUtJrinan of inch hi^b Hrirutifie atloinclients aa the teamed D'uetur; 
hui hi.H juet influence npim the publie Etdlldp Tenders it imperative 111:011 us Id 
H olies this euciLinuii error width Ele lias fiijl^n into, tu order ibui iht Eairiy earned 
hoimurB of tbl4fl« truly eminent n^cliiLira t Trevithick And Viviim, he not thus 
samjegioiiaTy tfampled in I be dual 1 

Mr. Gurney 1 first pnient for a ifnr»-rairingc was m lhi~ year IBS^ and wUI 
he found dimibed in \u [nfupcr elurrmological purdt i nw We wi31 r however^ in 
Uiii^ ^lace, ujerrty ohsene, ihst ibe mcdtaiihe vha pvrases tlie mid ipccificqtiuUp 
wdl ingtiiody recognise the chief arrangement* of TmvitJiiek and Vivian; and 
ii he readi un to tlae end of the ■pveifi£aEjbn r he will find that the sole claimi to 
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invent™ in (hi* rtcosi-tairiige, arc in the words following £— 1 ■'/ttoim iLe cpt 
nf n rof/er or rof/crv, ttvtarr/ or ndvri# , E u the upper md* uf w# bid propellent 
reactii]^ JigaimtE ii itn^ht slid HmooC.l i tuil ur plane affixed under, and hems u, 
|wir(. of the carriage such rail nr plane beinij piitullcJi or nearly so, to the soles, 
or Lo-tE-nm ol tin: cnrrtuge wheels, whereby the carriage Itttlf 3* (ULlblftd lu be fulled 
or^zr (ha upper rods uf Lb e arid propel U-rj*, mitchei, or feet, by tilt mfduutri 
pu.su-r crnpiiiyecL It is worthy o£ ohservalkKn, eUllE, however a patentee may 
bedjipiiiiM to Vaunt am] puff before the * K enlightened public, 1 ' there: is too much 
rsak attending dir making lH unfounded prcEcnkioos in the iped^OdiEm of A 
pat: - -nc p Wherein fIll- claims to iavefltMU nnrf be tsavtiif defined. for if an if thing 
|j-: donned llmt is not Hew, lie whole [wlcal Ls thereby rendered void. In 3 hr 
thereforr, oi a spedificfltiuD ± we look for the nuked truth ; and IJi thh 
oeae- Wt iind i l tu he no I □, kEvain-'cairiagtij. but ,l useless roller put under the 
body ijf (he voltidr f These appendages* however, of guide ratier*, it may 1X5 
rermarked,, w ere first applied tn pcenerr* E hi r rectilineal motion Uif (hr liJklun-TQd 
m the beautiful hlgh-pccsjnre Cuginca of Trey} thick and Vivian, und they have 
been applied in a thnnmnd similar wan ever since. Mr- Oumry tlnriks, how- 
eter, lliaE nobody put rollers Eo tbrit cmtelicg before turn, and that, ctmaa- 1 - 
qucnlly, be invented jr/eum-carriagci. And can it be- fm- pnspi.nln^ to use ikoso 
crutcbcl} which it is noloriuut were long Ufe-forc patented and used, piul found 
wonting, (by Brunton, in 1013, Bayne?-, in 1S2Q, Gordon, In 1821, fi-c.) that 
Dr. Lardnet- scatters tt> the winds all the iMO slid talent, not onlv of the gen¬ 
tlemen we hare nunied, hut of all dibit* who preceded Mr- Gumcy in tS^ 
building of steam-carriaj^H!! The inquiry naturally follows, whsl became of the 
celebrated enrich?? of H the powerful genius 7 rt To answer it, wo have referred to 
Mr. Alexander C ordon ’* i n tores ting Zr ftti iff va EkwmUtt Locomotion r and we th rrt 
imd u sLiiiod at page &5 f that (hey were "enlirdy abandoned,, the wheel being 
found Wkt only (u he s-uflicient fur impelling the carnapi- F but o-tno to olluw cou- 
BbderahlF free traction. Now it is of importance io notice, that although Trevithick 
and 1 [vi&n staled in ihe plui ri eat liLQ^iiagc- in ihcir apcci&cation, twenty-fauryear* 
prtor p lliat (be urdinHiy w b tth alone were sufficient to propel ; Dr + Lafdner 
and atber writer*, iieverth* In*, lead their readen to fcUpposc that Trc-vitluck 
ahd t Lv i Lin wore (be authors of this error. At page 247 of his Trcafise, the 
Doctor olkitnrfta , — iV The miatoke whieh ta long prevailed in the application of 
locomotion on railroad^ and which, us we Iihve ihown d matersBlIy relardcd the 
progrt'Si of that invention, Wfli shared by Mr Uurhey. Without reducing the 
Question to the t*ni of experiment, ha "took f»r gTiiTiEcd, in bis first attempt», 

1 • adhrvian of ibc wHeeIj to ibe ruad waa loo slight to propel Lhe Cflr- 
r" fl waj Ml ™^ ^ *winent engineers, that tbil WHJ a paiat 

1 . }i J *JprrrmemL It i* elninge, however, that a parson uf hh 

i|U]ctnc3d and aagacily did do! inipiire ofter (he particulars of ihcia oetllill 
expert eli cuts- go, bowerer, It was ; and taking for granted the LnaliiUtv of tlsfl 
wbjcLs to propelj he Waited much labour and skill In tbe eaistrivEince of levers 
imd pnpa-lJn wbieb acted on the ground id a manlier flun^whui resembling 
(be icct of borBca, to drive (be carriage forward. After varioila fruitless 
nttcnspla uf (bis kind, (he experience acquired in lb* trials to which Ulcv rave 
rise, at lint firmed the Snith upon his notice, and hr found that the adbeitun of 
the whecifl was not ouly snfficiiznt tu propel thecarrisga heavily laden pn level 
rondi, but «,-» ca^l.l, at ' citing It l« mcctid nl\ thebitta vrhfch oet-ut- nn erdi- 
ftary turnpike rotttli. 1 hia un<iuelE6ed admittina, hy l>r. Uhinej of [lie 
™ U " °f tbt onlv iaveDtion e|,imei) by MV. Gnmcy in bia Mmt 

etejun-camuge of l»23 t alio »W* that the Dortor cobEar.d it,ft at. r ‘ ' ‘ 
w«l (lieindividual wbo “foundout” this error of “etnineitl eagint-r,.■' w her*3 
*• f ? c * » faB Wrtgtqfflfr jhai hundred, of thou^uda of .niftt bod' w ^ 
'Jou.[y travelled with plain t»heet« upon railwajl, where the in] betion 
to the aurf.ee is not one-tenlh of I hot upon the coffltboti nad, lulai! .t ir t 
III. learn,.!outhor ^-entirely euceoLl with liewny p ^IfiSZEf 

ter n r *<*'!*> ■»» 

tnm tIs* ndh±-HMi of tba wheels upon ibe warfaca was tEunlficicat m i.mnJ \ nrt 
thus U appenrs that he, nW bnllknt talent, we are told had dip® 
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of darkness, was liie only Individual who could not ree the perfect itmtitr of 
confessedly hi? i>r tOf c<n ruvivonec in she ipepificaEtodi (o which wo hare iiLEuded i 
suid for which he has been called the inventor of afefl&t-wjrlqgst! Wf mmX> 
h<sw e-v er r terminate this (ligrcfisjim from (ho path wo set out upcin, by making 
another rlltrfif t from Dr. Lanlncr'* ; ihe fir?t portion of which 

(page 17fl) we 4tre pleated re odd* because die admirable cEenrufias with which 
the knowledge it conveys is given. la, in wine degree, compensatory for ths 
latter part, to which our conpUint nSndod. 11 It i* ft singular fact, ifnit in tho 
history of this invention considerable time and great ingenuity were vainly 
eSpelkded in attcmpTing In upcrciMrte 4 dkfllculiy which, in the end, turned nut 
to be purely Imaginary. To mmprehend distinctly the manner in which a 
whcid eartijtge is propelled by ati'am, *upjwe timl ;t pin or handle In attached 
to the spoke of the whvtl at frame distance from ita centre, and that a force ii 
applied to this pin in ouch a manner a* to make* thv wheel HTdIr; if the face 
of the whed and the VUr&CG oCthe road wore abwlately smooth and free from 
friction, so that the face of the wheel would slide WilhoUl resistance upon the 
road, then the effect of the force titui applied would he P merely to ame the 
wheel (o lu.ni round; the carriage, being stationary, the surface of the whe*l 
would slip or slide upon the road <n tbv wheel is mode to revolve. Eat on 
the other hmd, ihc preiteTe of the face of the wheel upon the road in such as tu 
produce between them Hiith a. degree of adhesion os will render it impo^silile 
for the wheel to Elide or slip Upon the ruiul by the force which is applied to it, 
ths consequence will ta, that th t wEctl will onW Him round In olcdicncc Eo 
tins force which V applied In it; the consequence will be* that the wheel wilt roll 
upon the mud, and the carriage will be moved forward through a distance equal 
to the circumference of the wheel each time It pcrfontis a complete revalue 
tion. ft jf obvious that both of these effects may he partially produced; tin 1 
adhesion of thi wheel to the mild may he iliHufhi.iciit to pniivtit slipping alta^- 
gether, and yet it maybe sufficient to prevent the whed from slipping as last tu> 
it rcvatvFi. Under fitch ctrrmu*Unc±-j the carriage wi^uJd advance, and the 
whwl would sEip. The progressive motion of the carnage during one complete 
rend niton of the wiled, would he equal to the ilidcfrliGr between tike complete 
c! reumferencE of die wheel and the portion through which, in one revolution, it 
has slipped, 

|J When the construction of travelling steam-engines firs; engaged like Attclitioo 
of finjmsBfi, and for a considerable ptried afterwaitUt a notion wqh imurewrd 
upon EhmV minds timE the adhesion between the face of the wheel and the sur¬ 
face of the rood runs! necessarily be of very small Jimomit, and that in every 
practical case the wbreU lllUft dn^en would either *lip altogether, and produce 
no advance of the cam age* ar that a considerable portion of liie impelling 
power would he loot by the partial- slipping Or sliding of the wheda. It is sin¬ 
gular that il should never haw occurred lo ihc many ingenious perwn who, 
for several yoili% were engaged in such experiment! and qwculiilions, tu ascer¬ 
tain, by txp^rimentj the iictim] amciinE af adhesion in any particular case 
between the wheels and the ruaiL Had they done hi, we should probably now 
have found locomotive engines in a more adrancad stale than that in which 
they have attained, To remedy this imaginary difficulty, Mrtara. TYcmtAkh and 
/ r rrrjJii proposed to make the external riim of the wheels. rough aud uneven, hy 
surrounding them with projecting beads of noils or holts, or hy rutting train- 
vene grooves cm them. They pfyposd, in fMfl where considerable elevations 
trf? to be ascended, to cause clawa or nails to project (rota the surface during 
the luciral, so os la Lake Imld of the mai’ r Sow t if the ■peeifieftiinn of th^s* 
injured men b* roferred to (see 380), il will he observed that the luiagina- 
iioti of nnr author bin helped him in his iteEemrni; I hat i t ift ou ty In [wculkar 
casex thut they proposed to put Into Hcliun iheir beautiful enntrirance of the 
flawing, ST rihlMHi wheeli and rails, tike use uf which tn ftaverkdtng inclined 
planes Ji unr[n^rtionahtc, especially as lb* taller were conEfructed then of much 
greater declivities ( thin they are usualEy now: and U> pn.H'rrit any mistake in 
tile matter titty distinctly declare, " that in pswrnl tit ordinary ilrattttre or 
Jrytir* of the t&ltmtil turf&tt nf lh?*e drtfil s^f b* found tu unmvr tfte ititrudfd 
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pvTjwr ! All comtticnt -1 gn stieh facts ftre U n nr-ccssaiT; we therefore 
proceed l ft give the reader another and very early modification cif Messrs. 
I n?VM hick and \ iiians MEctit locfliuoilve carriuge, an It ™ applied upon a 
veiy ind Liferent train r-asi-d ; in, which cstrkiige, us In the former, the nniuiijoD 
™ WcM solely by the ad hr* i urn of plain wheels npuq thr trams; nevev- 
“ lc ™> tmm foil Inal, it drew ten t mu of hqr ir^n after it* besidri the carriages, 
Thf nine Dmes^ at the rate of fire hi llrw un hear, without stopping once, bud, 
thcrElore, tarried beside, ft heavy load of ivuifcf and The? minor arrange 

tnenti *» ihw carnage^ bftVi# been mfhutjy described by diflcrttlt Diitboritieft, 
owing probably to lb a circurtulftlice that several carriages were built jutho lime, 
poaiesaiii.^ llaeie TMUtiunf; but the Mowing Vertical seetbn eumevs fll] that 
seems to- lit eieriitially require A "Hie binU'f n si ki cytmdrieid, with a fire-door 
ai a al one end of ike cylinder; at t la lbs firepEnCP, from which h I he principal 
”■* part 1 helnr shown by dots, ft* thry are soppc»rd to he situated oti me 
aide Lit the rvntcaj plane, through which ourfrctimi it made; which will be per¬ 
fectly understood by reference to the plan of th^ fireplace and fine* given in our 


* 



i 


account nf tbs Sfim PnrtH engine hr Hoekwerth, The fltr- r l 

tnri^d at e, then recurved, and continued to the chimney y. Hr tliie *™1 Ih.w 
amm-cmctit (mrenti-d by the patenter, and wliirh bL s/J 1 l 
dbiilLpmhhrd by the name nf |W TrritAhk boi]« r » a ** lAnce beea 

ttm effL-cied, ai the preaE^ portion, of ibr he* C nioU mFritlJu™^ ^ 
lip Ly tike water. Tlktf lower part of the working cyKmh-r & ^ 

In the bolter, and ihc upper ha* a JackeL fttnuqd whirl, *U a r l , 3mmehrf ^ 
Prolate* ™ that™, In,, ™ ^ hot steam 


drcukiM freely, ho that no bn nf power can bo iintaiiiul i^V^ 1 Bt ^ 
Injure nf the Ikr UjMfl iho cylinder, tt> was nminidv tiin l * C ??! lnff 
th* cylinder Is ibtf’ four-way COck £, for ml mi I ting i| .t _ Above 
nm otternafelr i in the latti-r optiatlrib tba Waatj lteai . ?* th ^ 

fi pipp y tuCis the-ehunney, irhich contrivance alo^m, Ir . _4#cnsrprea 
makp ibe mtentor Hcbi since ata great rfiicncy in jtiOEtoiitg 


th* cylinder ti 
Ibe atram 
al™ a 
would 
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of air lhr»b»h the fire, cause* an {mruh! production of drum, while it gels rid 
of the nuuanee o f lb* waste atenm, in o manner ad desirable as to render It 
I3E uf nc<«»itc. The upper end Of .he piston rod b furnished 

I m ha, cross bar, which is p.awd ui a direction jl* right ni.glcs to the length of 
the lanler, and also to the piston tod. This bar U guided in its motion by 
sliding in two poprildicular r«b fixed to the rife aT the buder, and purriirl to 

r-S ; iT e ' l v' of ftw J:™* hat ftfc crinnwtingruds, ihe 

loiti-r ends Of which work two cranks, fated to tie extremities of the Li. which 
carries the running wlieelo, the axis extending across and beneath the boiler 
iihd nnniediatEly under die centra of the steam cytiofe; this arrangement 

r SAi t n “ fi x m y 1 pr ‘ 1B *?•"% , 5 ia fl«ui'V extracted from Mr. AbSkr 
Gordon 4 ftnotM ^Eirmenfal LaeamoiM ; Fig, t exhibiting an end tfentim 
of tho carnage and Fig. 1 a aide eteVilion of the same. Mr. Gonhm has. 1,< ,v. 
erer, omitted the eiumneyr, probably for want of space; curl the eduction pip 


Pig. !!, 


Fig, i. 




ll frs. " tu “** "»P vertically to puff the a train into the air instead „f i.,<n 
I^ ^ j*™/*/ T aA^fveftrAi vtctn was lui bTeniiun u£ Mr Tre- 

S^m^^-TiSSu: -*-p« TLgXiX 

iht- n-iilhor we h^iTT-h tFiai J' “y ? 1 ^ Ie ^ ls ri^ T ^pcct wp entertain tuw^nJ* 

is, therefore, with^tims " WJ L ? V * Wm r i( 

liinciL fchf fnlL-torPrew ““■meIjihi Uial fTf abaci vt, ari tbv ne*t uf Mi 

cmimgtt ^ ftC m fn.T£Hlr af'lhc tmo inrcnEcr of 

WYTT t-rX^Ardir °J -UI PP H p t ^ a * at a |U"ripd IrJlrH i h ri , *T9jDfijE- fQmfi 

SlTK ^prim^Limg d fc* pr^m pit* af EmuJi S 

, ua s cmH n ,S!l ' * iE t,ltEEl * 4jr ^wcrrtitirrii^ hu attempt* on rcmtinaij 

nsre; u w b^te eoteS;“ hat 

-Sn ■*» T ^^ thick,fl Aid, 0«2faM^5 
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upon tili'm ; trad *u did the curriagea of many other ioCornotJunbU; *nmt prior, 
aosne subsequent to Gurney; Wlnededdedlf superior to hh ( and all lhu*e Ibnl 
tfetc bifervor, were incapacitated from pnKEtdiJi^ beVoud prrijarnHary triuln, hy 
tin-want of thru material wiih which gentleman uf I’urttme, (ton JirirUcd 

with *!*ain locomntiiDn, Kid w lavishly fkmlihrd Mr. Gurney. Notwiri:i stein drag 
nil iKe-be indispul able fact*, ms find Mr- Gordon coinciding with Dr. Lnr^HTj 
in ascribing every thing to the lire unlive genius of Mr. Gurney; in dr flail ££ p tail, 
of their own admiesluir, that the carnage, which they urd^ianrily infer could md 
run ^although it did, on tSae dts of Eusrou Square when (rati starred lo n emu- 
muu Welch trumroad of l H1H, drew after it el? many waggooa in addition m 
iji:-iLL:iined ten tens of bur ires* brides a heavy luad of taler and fuel, making 
in ail probably abdUt 20 Iqnt This fuel betn^ admitted hy the Authors jtiwt 
quoted, it IreCQ^^ of importance t& thow ifieir r«niiifwf^j in stripping the* 
Unrelk from the head of 1 revithick, to deck that of Gurney. By rakrence ui 
Mr. M l NatU R l table of rEaiatanct^ given by Mr. Gordon at pag-c .1^7 of his 
wurk| it will he seen that Upon tb* neat broken stone hUid (such as Gurney's 
carriages mu upon) it require! □ Imthc pOWfr of 43 lbs, to move onr ton 
upun a larsL To ascertain what force id required to move the Batne toad 
upon n common tram-road, we refer hi Mr, Palmer's ewperittiruls on the 
Lsuhelly and Surrey tram-road H , l]\& former of which he found by ElIh dynamo¬ 
meter to be 'Udn-mly-ninth of the weight, and the latter tme-sL&dclh of the 
weight* Now one-aiarielii uf a ton id iJ7| Shi.; tTio- force required t& move 
a Ion upon the hi si atinned is therefore only about twu-bfk'rJslh* Scis 
Ihnii on Mr- M‘Neill's best rend*, According to ibesc tlulu (the only data 
which we can bar!) it H mriuuhent on Messrs, Gordon. Lardner* ami > 1‘NrilI, 
(die latter gtfntliHuim being "Cuilly «f the SUtnfl idolatry 5 as tbr former) l.;i 
show that Mr. Gurney'a carriage was competent In draw -Lf'n-r it* upon Mr. 
M'Xeeirs rood* the tame Euci,d as that drawn hy Trim thick.! upon the Irani way, 
uaina* the ft tuft-said diS'cranca ui Lwo-tlftocntha. Thciie gentlemen will of 
course not fttnrnpt any thing of 1 he kiwi, for they mint know well, ibot which 
tJifllkisnds of our reader* liuve often witnessed* tlu'u Gurney's carriage geue- 
roily had iu full work In do a without any tail at all. These rentlfman will 
surely liOt dinpuft t h i- Er own (tula, nor say that McNeill and Fulmer 

made their dynamometer* incline to thoir OWtl views* Let them, however* 
estimate the crrutl how they jslfttifta; they cannot, by rn-jy calnblfclied data 
founded Upon aulhruttaotcd dbiEilL rested tipurimen to* show, that a light steam 
carriage which perf ormed the work they ml a lit Trevithick's did upon the rrenip 
would ei ot be able to run upon our present f^atEs better than Gurney's did ; or, 
at 1 he least* quite os welL Wb may, therefore, caniiduntly CSpCCt p thiit u due 
sense of justice will induec tln^o noiricnt Ji0lbots p in fhe nait edici-jitr of their 
ViiLuablu works* to meert, imread of the name of CJlurney* chat Ll ]'isutujcS + i 
WiippiTe tfarrtib fo/bre cr/f utAirr in pwM ttf tmr t r&d hit ariminzUt htyh prt^rt 
enwirti and urt-amative corr^rr uifl h? rrevrdtd ai fie urrjn* nnif ettmt **J the 
mrfru >■/ r^m (n fhr «mrf jj mmdhj" 

We desmihed at page KSl, the edge-rail of.th <5 Pcnryhn ^lale ipmtries: hut 
it appears from ft IvSEtr inii^W tn the faptrlory of 4 rts f tlj^L the inv^HEor,, 
Mr. Beujalnkj Wy*ti F luhsequenlly pre¬ 
posed eo make «mie alteradons therein. 

Ll was lound (liat the oval-formed rail 
hrtd ft tendency lo wear thi? cunravc 
rims of tfnr wiiltk ftWfty wry fast into 
liulh^Hp which fitted s-o tight upoti the 
rail ai to- create great friction, and 
render il necessary to change the 
wheels very often. It ip (wcordingly 
palpated Eo iLtbsEltme for them a rail 
and wheel form t-d ■in the manner tv- 
pr«rn1 cd In the mu cied drawing, /V \ 
i* a cf the rail, rim iif wheel, 

and ilLL jR^. ^ a pbm yue end of 








RAILWAYS, 


305 


■ill. Ft#. rathkj], on u imaller 
M?a1^ of both mil* and sdJ^ which 
are only two fi-pt nprL TM rail 
fi is d fee t bdira king; £■ is a 
Hinge y ineliui long, ceuE i# &tdi 
end of EIIJ|lsE f to Rlidc EUlO th* 
dovetail of the fiUJ e - if j» llic rill. 

Hour of CisHnin; Ebc wheel* c are 
dm of U5t-irun r only H inches in diameter, uml weigh lb*. cadi, 

Eli IHk Vt-ur l,BFl h a paten i vu lakeh wit by Mr, John BleiAimop, on<il 
l-Jewer, of EfUdleiDRp in Yorkshire for "certain mnbim^ tnfflli* by which 
the CMTlveyftll re of coal* nuneisbl, mid ether srEhdra ls focilitatedp and tin? 
cape use Eitlt'cidtcijJ tlie udie rendered Iesa than W^fpr^ The ^j^cilicDtiurj 
oE rht i nuirnt iulormfl uh that it CMIM-Es of Ike application of □ rack or tonshfil 
rdEp lisid down cm nor Bide of tine roadway from md t*i *iuL Into tbra rack a 
lonthcd wheel it worked by the a team *v ngmo i the revolution of which wheel 
produce* the lietLsairy motion without being liable to slip in descending si 
strep inclined plaits. 

11^ odtumpciyin^ figure will cnli¥ry lo otirrcaderj an idea of Mr, It^nkin 




iiKp si plnn, The boiler -r is priced on a woodefl or caat-iroa frame w T Through 
Hi tntpnor wmuylLE-irnn tube, of nfflkioriE diameter lo held the fire 

and gnfe; ibw lube » carried criit at the Arthur end uf tip boiler, when il m 
WnE upward* and ccuiinUed fmfficimtly high In form ftfo chimney * a a flF0 
tw» working cylinder* fixwt in the baler, and which work in die usual war 
tJic piston rods are connected by rrrra hmdi ta ibe cun Electing rads h b. ThiMw 
eminerfing roda nm? brought d»wn Oh each rid* of ihc boiler, and then? jo[nrd 
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Id the effnh CC, (there being curreapohdfng trank* Otl ihfl other aide of tue 
mrtclsfno,) which arc placed at right angles to each other ;, conaHpwnily ihfr Itto 
cranks un i\m first Bhafi. ore horizontal, and Hi their greatest power at iEle time 
the other two nrs pacing the centre* Upon theft ihflftfe afU fixed (uinh-f the 
bniier) two riitmll toothtd wheels, which give malum to a larger toothed wheel 
fixed npan nn Intermediate uses. A toothed wheel ^f|* firinly keyed la line find 
oF the fame and revolves with the intermediate wheeL The teeth of/coirerpood 
with, ond work mto 4 rack RRj Etrelchs4 along «dc tide of the rarluHy. 
Motion, thercfi'jre, is given by the pistons to the wheels which they temmu- 
iLjcatc to the ceft-whcfll/; n progressive movement bring; gll'en tc the carriage by 
the teeth of/ taking hold of the rack. 

The only objection made to Ltua machine by Mr. E. Calloway is* 41 lhal the 
pnwer U rejiplLJ on one Bids ordy n which Smut have n teTldi-ucy to force the 
flanges nr projecting rap* of Ulb supporting wheel* against the edges of the 
rails, by which nn extra friction would be produced- This, h«Wcver F is a trifling 
inconvenience, and is not Found in practice to deduct ranch from the effect of 
the engines, GeYCml of which Lave, Btikit the date of the pzitcut F been In con- 
use in dra-wino; end waggons between Middleton colliery and 
The irtffediolH M r - Cllitnruy observe*, that by this machine n load mnv be 
tli-awn up 4 much greater drdtrity, than by the lncomeitirc of Me asm Trti a- 
thi-.'k and V i-. inn- Hut this observation, whK'happt urs lobe repeated Irv every 
author □ n locomotion in luce&aLnli, <uily »mcs to show,, that they never rend 
iIlc Of tbuau uhle englncEro, otherwise^ it if mild be readily jut- 

ceiveJ thiit the u fnma-grcaved 11 | ic e ipliuries, of the wheels, and tin: ailitahle 
“jffllinyf la rditrtmd*” had rvftrrtvee to this very invention nf lllenkinsop 1 *, It 
howETer sterns ihni thn=e eminent men were not only deprived (if the hint 
n'« nnl of iheir labour ;iml talent*, blit ihnl they were on n]I Lands Euhj ei-ti-d, In 
the nm rtififlfttion nf seeing their heantifi.il mveniidtia arLTLbed to iiftcj -comerH, 
by whom, of their frieneb, those vefy inventiona if civ actually en i plii-vcd lodis^ 
pamgo the real ht#ent«n! 

Mr. Partlngico. uj his history cf the Kearn-ptipSua, sayoj that Mr, B3clikiniop p 
in reply lo queries put to him by iiir John Sinclair, stated that hi* patent loco¬ 
motive engarHv wtlli two tusht-mcli cylinder^ wetglu five Ustie.; cormamva iwo- 
ihirds of a hundred-weight ef coals, and fifty Balloni nf wilier pet Eiuur- draws 
tweu IV-seven wripgnmi. w eFghtHg nin cty-fou-r 1 1 ■ m h. on a dead level, nl three and 
B liulf tiLilci Jiernonn or fifteen tuEia Sip Lis BseeriE: of tiro iuchca in tlie yard; 
when “ %ht!y loaded n It ItmV rti ten mjh a an hour, dnea tha work of aiitocn 
bariei in twelvE hmr*t and cm** 4 

In eL. followllig year, 3-lL f , Mt-^ra. WM™ Chsinuam of Duri.. and 
E W. Chapman, uf Walkend, ^otthtnnberiand, took nut a poient fhr |B a 
method or mclhatls of facilitairng the mcanB p imiJ TL-iluciug the expetlK, nf car¬ 
riage UU railway* and other roads ; T which they Eleacrihe ms diicfly con*iiting hi 
Ilie cue of a chain, nr other Hexihtv and contanuOLLi subsEance irrEtc-hed alnog 
the road la h€ irave]l ed T properly secured at each end. And at suiluhle uitervuti; 
and in the application of ibis chain round, or partially round a groavctl barrel 
ul wheel, in suuh manner a* not Lo slip when ihi? grooved wheel, whloh ia 6xdl 
npuii. lii'fWr. nr behind a camfigc coOLaining the nmlive power, shall be put in 
Toution Ly that |?uwer, so that by the rr-volution of the grooved IjfUtoI rnnild its 
nils, either one way tt? th& other, it shall peor^soiily draw the said f ajrit^C, and 
*ny a then wh ich may be otL&eiwd to it, wifriin Lis paw&r of acticm. As die 
eaFrLi|-fl contain mg me raotiw power, when thun loaded, may be hjej heav y in 
torae inatan ccr for the existing tron or w^aden rail^ if it rested Oil four wheel* 
roly, Messrs, Chapman propcwil lue six 0? eight wheels, in order tliat theV 
infill ^otc freely tocte round curve* in the rood* and lliat the weight might ho 
Fnurc nisi rjhu ted thnxoli; the prpai^iire being E h us reduced Upula each hearing 
point, in the inver*^ propftrtiun of lbs laLmihEr of whcdi. The irieaiil- odopteni 
7 for carrying their bfClatinJi Into effect, arc d«ritad *1 coliW- 

] L h“ l ’ r^plrtneiury drowingOt in dieir spedfication: but oa MlWoemI 

V™rS£ ’ U tht of it telU at the Ilr^Mi Colliery, where it wa* 

it a time pul Miru pt^tieoi upcreiten, and m the dklatls of i t would occupy luO 
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trtTge fl ipare in nur if inserted, we ahull refer ihe reader Eo ihe HP , tfctl>lk fc d 

document for ihtm* The ealiw i-f (ho failure just mentiijned Ja slated tm have 
bet ii owing to the Wi*Me of power arising From ihe cJtcwrive friction «f the 
chain* There or* one ar rivu incidental LiLrieTveliaos in (he jpecLGcaLjEm which 
might not perhaps M pn; unnoriced. Allusion ii imulr to ihr possibility id’ 
employing TJu/*4MiwoWf na dw mod™ pi'i>r t which, tonal of our readers are 
aware, was u! few yearn ego carried into Effect by the higrniHH Samuel Brow,!], 
and which we propose I a describe ill (lie course of (his article. We atao remark, 
although it b of [It Lie mommi, that (he specification contains tin- th»L proposi¬ 
tion we have met with fur enii Joying the common winnowing machine Ed force 
n current of air under the firr-pTnCe. The annexed enfipradng exhibits m 
elevation of one of (ho loeesnulivc engines uf M ta'-r-*, Chnpm&ia, which %a* 



'W 1 


employed m dir Heaton Colliecy, The hoitor consists of a large cylinder, ut 
the Trevithick kind* with the fimmee nnd a double or return One pairing through 
it tn tlie chimney, situate cm one side uf the fire d mv; opposite to which is a 
eheet containing (he fuel of supply, The of tain chamlur £9 a large vertical 
cylinder. from which proceed* laterally a pipe (o conduct the iteinn lu EWu VOf- 
Hrat l-v linden,, fired on fTthc* side l«!" tlsr bailor* The motion flf the piston 
rods- erEiiatrd two vibrating beam*, In which were appended (wo COftiliClttkg 
rods r who*e lower extfrirrftica worked two revolving crank*. carrying on thnr 
a*lh, spur peer* whkh + through ihr medium of strain of toothed wheela r shown, 
gave annul t-in «ur m tit ion irj nQ the running wheels. The weight of thb 
cngiuf, wtih It* water and fuel, we ore informed vu ih lort*; ntid it won set (u 
work in OecemhFv 3 £ I ?j upon the railway lending from "Mr J. G. Lunation's 
cidlimei to the rivet Wear. It draw alter it IS loaded coal waggoui, weighEri'r 
■51 tun*, up n grnfle ascent rising I -of an inch to n yard (or 4ft feat in a mile) 
*1 the rate of four into on hutrr, The power uf thr engine was applied to the 
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rnnning ubccli as atowl? described; «d it «» found that their recktanff |« 

SffSFW*• "£»5“ [lw «■•"*« P*«« it could csert in ctattlTNKt WIICDOtia 
nftt-r it, wltfcll in thu instance »as earned to the Eilrefuc ; for although the 
lelM <° ^Miring forward d lB train of l wmggom. aflat 

*3Lm*,££TT" 1 - V tUl "V*™* their rk inrlia wtdiKr I /on* 
sum mbit s/tfipfjtff trf |3ie Hiliutli of ihc eamags 

“ f ““ * W&#t «H»> ™d E With .b 0 
faCCiIllSf, “■“■yl™*** in Hie elraml manner, 
th«t precise mdtuntioo. of t]ic plane upon which llie , M ool/t wIideIs at n carriono, 
huimglCittamta^ DUA, round, without advuuthtg die machine, It 
,n !”*«“ onnrri^lng the friction or the ypp«in* 
tJ, f Wn S ht > « ■•hip contrivance .Sg 
Tf *‘ i1 1 tblfL ln •“•■pri^lteatitnu, Which Dr. Lamarr repeatedly 
difficulty^ vf “* wark ,ttMs *“ ““ J * hd ' ,rd attempt to remedy nn “ iweyiiunt 

From oil the ibfarmuka feu TC aar, glean in tntrire out the early hhtoev 
L?" ^**^ L ° W imrtance conjiLninl! presents itsif,—that 
r 7 | nT, lt j', rim " 1 '' mt1, “hreta were endowed upon Il-v, I,,or 

stipli.Ey mchiicd pknc, imfioim comparisons wish ut^rs haring eu o„ 

0* tom,*, because, ns w£ verted, they .iip™d«£ cmtld out 
“** lll,tcr ’ “'J H.i., n.’Lvritluuudmg Trevithick. firot 
srnivto a.,,1 fitting? to rad™**," theory principle it 
"bjectnjliBhlE fomt. and '■ nil ,-th, r „ lio,™ to l,,,f the 
QTiii bniJiTj coni Din t'd iaj Hie iajiS kreniRuLiir-f TJ-l, IrevitliiL-b Juit rmircv 
makes and tiny were gi™ , , „ lrrt . who adopted all .he 

wilhcrat wthtioulcdgmcnl, and employed them □., the hnuts of their structures 
And whitu cfler tin- lspjje of recr.. it was found gut by three ymlles.a, rhu' 
r H »K.th n.h,, k had *ufflrient ■'lute ” cd rite rail i„ m lt c j r «S“ ^ 
rui.de that fact appear to he Ilnur own dLctwerr; notwitbtnr,,lino it it, M 4 tcd 1 n 
Iietilhlck r cpcnicmtiun uf 1$<A ju,d was oonfirtnod by hie practice ■ which 
imu tn-c they at first .-.mdecuied will, , jne r ,j eoicV ■Jd l,c’ t »t 
tiny wera compelled to pnete, it al,,. they ^ 

3ga»ass^taaarArlSS 

. . ..wtSm’S ' 1 '“i 

itniing omnjycara oHilj patent rieLt in nuirtruelino i,i. Wh . tn S a S'' d 

and pun.,,, for neutering the drowned nJ™ 7 <r □ , 

afterwards penannlly directed. Bud *u™*d«l in -n™^Vi- 1 d , fLttt:IJ - Im - 

locumu.iun. an tliat g f J„,uJ a \v*u with th, „ !l pefirprea.ira etcam mid 
morement," * Q ™ ^ engine and tulary 

wiS ^nXat^^^S^* ^ ^ liugHkrity, end 

cftlin [lolicriv Inin Wiitb, in Drrhr<hJre E . I’" t j n y nV ^i" Brunlnn. 

11consists in icuriotu™,^“jYrvcrs ffia a ^," t r' dl J ,, i’ fc u * F B,en& 

that of the Ices of n TVaikinu ^Z' ^ 

f™ opi"*' A® ffruisnd of the rood or wihSv^d^ dnmdr ui 
c4i,p thrne-cJres to the various indiiiafion. ..p- r^.^v Tc " Ilu,nnM a * io 
bUuwinw ihcrarinw JZqTj w in ^i |L n of the turfm. l\r 
“ ate us Hint tuvVluii ” Tl i J l, ., tIl f IE1S| which (lie inventor tailed hti 
described, cylinder u is rf* I * ^ ** nL ' B ^y similar it .hat which wf hut 

is j■injected out behind hiirijooniidlc ^ Win; tho piston rml 

*■ i*'“ w- j™*' a 
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lee liiet arc flushed by a joint ill fc; th**e feel lay a finupr bold oel the 
ground, Wing finniihed With abort prongs, which proven! them from nil^ne, 
and HTO sufficiently Wd ta prevent their injuring X*W rund_ Ojj Impwtwg like 
drawing, kl wiH bo wen lEufci when lb* pitfori rod ia projected out From like 
cruder, it will tend to puah the end of ihe lever or kg ef from it, in ft direction 
parallel [n tli* lino of the rvUnder; hut aa she leg in prevented from moving 
Wk words by the end ii Ving firmly Fi*ed upon thr ground, the reaction ii 
thrown uwm the carriage mini a fwgnmv* Hurt** given n- it, eiiji! thU will be 
CiifiSmned to the end of tin? stroke Upon ifc* first reciprocating Sever in hind u-t 
| H n riH-i,, 1 2 3, sliding baekoutalfy bijutwiirdj and forward* upon the top of the 
bhikr ■ from 2 to 3 it ft furnished'wilh truth, which work into ft OQg-wheel, lying 



lioHafonlqlly on the anpoftLt* tide of thi* eng'Whfrl * dldSag-rack ia 
similar to 12 3. which, m the cog-wheel is turned round by the illding-fmcfc 
2 3, as also moved backwards and Forward*. line end of ihh aSldfng-rud \m fined 
Upon the other red prorating Iti'cr of tk leg Hi 1. Wltefi, therefore, ilk* 
hUding-ntck i- moved forwards in thed^ectiDu 3 2 1, hy rise progTOMlvr motion 
of lEus engine' and, when the phlon-rod u at ihe farthest ejiirtmtity uf the 
stroke, the 3*^ d p will bo bruieplkl clo#4 t(? the iikgine ; the p Larin k then 
made io return in the opptiUte directkill^ moling with it the kg a fi, and *d*o 
tilts ■Isding-fPick 123; the aliding-rael, acting nn the tilled wheel, eiina ce lb* 
other sliding-rod IS move in the contrary direction, and with It the kg tlr, 
WIiotiBVer, therefore, thr pklon k at iho extremity of the stroke, end one of 
tin- Wf? 5 “ no lunger of use to propel the engine forward, llic other, imnndittely 
^n the mntion of the pUtm being changed, Ls reedy, hi it* turn, la act u a ful- 
Erura or abutment for the aclfon of ShD inoViug power, ta secure the eulktinurd 
progressive matim uf the i nglne, The feet air* railed from the gruond during 
ill* return of the legs hi Like engine, by ftraps of leuthdr or rope Fastened to ibe 
kgs at //, passing over friction pharos, iniivnbk in mr direction otily, hy * 
ratchet ilnl catch, wnrled by the mu'Eiun oftho engine- The feet are dewrrihrd 
uf various fonm in the HpecilieaLion, the ^reaL ikhjeet being to prevent them 
from injormg the Toad, and to obtain g Jirm fcwEiug, thftt nu jerks should take 
pi net tt (Jie rvtunk of tike it oke. when the actian of the engine came ypon 
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***" lhe >' WefS »“* "id. i(wl ^ [u % h$ or 
The t£?Z\' 58 £*' a * S V'^ e l,,ilc!i:,1< *“ dually p«! to nfark. 

»A^^ ,= ?P^“aasy«5 

t^SSSSJ*" °^ u 

«»,i a$ sJbs2k^5E£i* 3S raf s :—r 

6* ll,i. iL In „,d ... jjjj ''" *'!* '”!"' 

!^3Ei£^& fc -^*fc2isS 

»s?sf>ii2i3Ki3ar» *■* ■■ “■* 

ZTfia'SK &■£“*£ ? «-»> ™ S^3i 

<wjji of ?r2fizs&£? 

cm.^ucntJjr. the l*o ESSE^^T * *5? I 



Sftta ‘fe ** '- V !? lik J 7* 

eroded »T,^ P X *■«*» P^>aK U»t 

cngmt-.arui .inobi gwmd ahnm l !ip« thS£S^S^£rfS?* * *-** 

OWi tuning iht* eoati jl^l! walt-f hnlh rW B ™ ^*1 ^ lh* coiwtiy rartiBgc 

but riti-i b ^ an <mlE 

aJ]^*iyn of tbe wlt^lft alcmtf pirbducf'J tht* tk-riij^ -it- y! E Mes,ai T* Qrj(l ibfl 
flf thfi prvs^ure of tbt Btean^umn the victim tb ^ cwrmuujifcaticin 

nmj'ng-Pinj and , ;[m t &j ifie coL'wb c eli ^ D rM u - l ^^ P^ 113, °F ^n- 

Eiixunung propdled by the o[ J,er t ju lh e p^m^ B f 

b^eamn gfrater i*r Ics* [ban rim nFfwun- of k .~ rth i . . j ? e l JP yn wheel* 
worn, they produced a rtittin? noise. For n th-'il J. te " ^ ( , c Glh btta[Iie 

became greater than the other, the Litter w-i. nr .Jfl^u^T 6 " °f nf,,; 
the wtenemng whwti ■ 1^ T s-,, t i / ' P r ' Ijy the or)u.,r ihmuHi 

of the etrofce. iU h*e^l2^ ^ ** «^S 

became gTealer, els the an £ J e betireen tJlc , * “ ld ,tre,,a S E the laUvr 
iocma.^r Mad, at a certain £?„.,!.^ i ., ^ tmd the crank 

the actiiin tnok jiJure, tint former »“ eU.—'rated. tVhrrn a change in 
P fi*S power. * If any r? al ^' “'I 1 tllE ‘"^r H«V 

whedi, the transit ion of ihie w i or d bet j'"'L pa ^ ls of the eng- 

-A^^jt-feaSBfr-asrts 
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be ™ danonitraitit tell yarn beftiro la have nn mb teller. To get rid rf tbs 
Cumbrnii* whcd. mid p lorm, mid avoid the jerk. and cineuantuns cnumHiHCftl 
tijii.j) the List mentjemd tntwmrni, we find Mr, Ralph Dodd and Mr. 

ieo:ge StophiitHOn, afareeAnl, both of Killingwurlli. taiinv out a joint pacirfit 
" f " r ^artyu* lniproTem#nt, in the eoiiEtmini,,,, of lo^.r,,otive enVin,which 
™ dfl f d Fe lm3 7 2*1 ISIS. JL ennsisred of tin uppliciUiMl of a »m „, ran 
one of .he spokM uf Die running wheels that tftppcrtaf the engine; rite lower 
i-nd ui Elio cotuipcfilPpjrod b^n|r attached to the cru 
dDTm bv tbs phUm. {Tint following eiimviu 
Although it belongs 
Mfr Loih, in cmiji 

be*n^ combined Ulctih n,ji a if re y rtsenta tbi. L cni) n L-^tdjJg-t'i ie? f 
tn flu- crciaB-bEsini , add the rnd b to our uf the spufeu* uf the wheel; In i.U- 

II ^ Hnntr t3 ^ ^^ cjf "dttT CDE]H-LiU!" ■md 13 ftttacllL'd tO fll£ hi^IJ of lEll? utlllT 

F at,!M ' and tbc lower end tf, n pin ILscd in the irpalei of the i^hoc-i D ISv these 
niciicLi the leeiprucotmg motion of the pblmi ittij wnncrEin^-ml La ctmWrtl, 
lay uo pin upon lins epeku acting ns a crank, into u rotatory motivu, and the 


crossbeam h worked up ami 
engraving nrrrca to explain this invention* 




cnvtiniiiLdoD of th li motion Wared by the mu? pin or crank beLn^ kept at ridit 

"t™ w" in i : Le *"*!* T. dfel tint, ib/patSt^ s 
twn mrthpdi t —to crank Lbe nibs*, €n wlbie-Hi each of the whenh were fijEod, with 
a rannecong-rud tatweeji, to hny thi-m ilwavi at ifceangt^wilh moral to each 
Otiieii or to use * F wl,or «nt dWt* ehdil, poking &?r a twtl.S wti«lon 
«uJi m e. Tills end!** Hiair. Minuted Bt fit,* „f one broad ami (wo nsrrow 
links. nl(i'riiiiu , ]jj- Listened together m (hr ends With bolts: UiB i™ niiTflw Hnks 
it. 3 a 
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were always <m the our,ids of the breed [ink; consequently, the distance the* 
* rfe separated Utrfally would be equal Id lire broodt!?^ the trod Imt which 
*»« £“**•. “d their length ihrse inches. The periphery 

n ' UP T ? C vI ■“ A -«* femttwd with pr^' 
jeehne from the nm of the whrrti (alhcrsriie perfectly circular end All) about 

rlTenL^M ?* “.■} il hatf - Wb * n , *• ' lh «“ WniA iwnii, these projecting 
eog.entered between the two narrow UnU haring a bjiiud link betw«L ««y 

rhriTFVr $ [ h 2. rf T htiU tLe “ or W“«<1 tla 

JStST*JT d «M h U, I W *5 d ’ ■«W»pU3| prerenid it fom slipping 
wheeLTn wLT; m ,CD : d 'f refor «l**' <&™ «« lni.1 npen the two tWtheS 
«nuT ™,1 J| h eD ^* "f ** »Wid round without the other murine round 
^Ljr ua BSHUtd the proper angles to the two . ranks. This tLdt of 
comrnuu'ceimg the action of the engine from one wheel to Another, is shown in 
wbieb'T^ * whfels A end l! hoeing each projecting Mg-wbrtb, irrand 
“i ! ™ d, “ vr* 1 ' tlls d * lB F™ i frequent W, nr 

rjwrfwVs "It i° b, '“ me f° ‘“ft 600 of llir chains Of the axles could 

SJ?SJ j SA -y-, «“ a lint «™U fee taken out, when the 

cnem was'Honed hack agent to its former smintiun, 

—LV!r *? ,*f " J5** #■ that Mewm.Dodd and Co.’* improve 

utTpsniL^ tlrat of nil others who succeeded) of a rcnoTaijon 

n f " P l*" ■’JjH®* b J tle to**® friction produced by the contact 

SdSrCtSf JT* * 7*?** **»•« letwcen the t*«Xs 

Kfdrf! two^orking cylinders, OUltad of one with a tlv wheel; end 

working **!«■ “ « to =■“« the endte to eumtlnilo 

working at right Bugles to eadi other; the object of this bring, that when the 
obe crank u passing 0» centre, the other shell be at He greflent power m,d 
rop«eqite oUy aid lha former tn its revolution, when, for walk .if the momentum 
imparted to a % wheel, it « mild hate to slop in that situation, Upon refer- 
enre to « raff raving of Tret j thick's railway engine, at puge lifts our mruhe 
meal readers ..11 Hot fad ... observe that tin hjJZS nXp4^ hvfiSt 
..,,d ..ml bterensua, of applying the pow.r direct to the running wheels, is 
not In he Compared to it la eflkkncy or durability, b 1 

innrtfon ^iKw ? r r I.®' cmI >, lEn ‘ r wft ; s™l«l to Mr. Stephens^, i n Co *. 
3 t£?T & V fi* - a method nr piEthBdsaffcdlilo, 

S ^ 3 g..- I f l " rtU ftf «■«* 6 U .1 nicteriul. Xg 

itrtictKfe of liJ IT7 m ™ tiani md imprDTernn-iibi i n tb* «m- 

3 £ll^hT±!! °^L* t “’SrM railways, and tramways 

wh j ¥L; s 1 i L , P E|i F™- ^ Hlhei-ificBliun nf pe,t^!it in mu tm My 

s-g 

ars: arssf jss■ 

=?S2®te3tSS?gSfr^i3ES 

jainyd; Efb it tf ,h ” l M “ 

pps wh,ch support them, in such a manntr, jfcrtlf‘w* omr Dr 

frnm if leu perpendicular po-i: inn {., .( IP li.,,. of-h™- V ?? JT 0 ** ‘ lluuld ”7 
is often the cair.l the joinmpi uf ill* „n, ( w ^™ hi other railwaja 

before such variation, and e^thal the rails shll] i* 

flj bcfjprp* nji^n the pfopj ^ iirmly 

hS In {lit; fommiinn of our ulcok it T* rims 
* biELn. i r r, end to form them of rlicb WitoiSL mI" lh * ni ^ al "i H 

nud h*< cxpeintTe in (hoiepairs than then* Uth* , • ‘“ E more durable 

*«“'pli.h> fonniig onr wTswh eilKi h 1 L 11 ^ ' mV * atk * * f 

7'* «mit-irun rims, or by miAine t’ho R (,,i!l, °/ toaUtahle iron, anrl 

^ ^ " ,roU " ^ ^ i -i« Z 2 Z£ 5 Jbj£ 
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wheels of Very small diameters, instead of spokea n f mdliMbk ircm 1 wo employ 
pluLrti of milMe inm to form the junction between the naves arid the ea*l- 
IFoli rims of the wheels, 

/ly, 1 i< i ride Tie w of the wheels with wraught-inm anna, iiaa sho » this 
nnua caat icl the turn, and dropped mto mortis* hales nwde in the firm 
which are dovetailed, Co suit lb? duTalnilcd ends of tin- arm* tr er a. The arms 
rue healed red hot previous us dropping them into th* kfe^ m order to cmne 
them io extend sumonntly for that purport'. fur when cold, they arc too short, 
o wing to ths property which iron postffs^ of expanding on the application gf 




heat* and of contracting again In ill former dimension! on cooling down to the 
flame trap*.*future from which it wai mixed; Olc arms, therefore, on cooltog, 
ate drawn with a force sufficient to produce a degree of combination between 
their dovetailed cod* and the naortk'£* of the rim, which prevents tSlC pOSHibilhy 
of their working Juo*e; ihty are afterwards keyed up; the mortice boles are 
also dovetailed* from the Lad lido of the wheel, (a a h iFjjj. 2.) to the crea*e sido 
m the iimr figure.) 

2 ifi m. emsfl section through thE centre of the wheel, with wrought-lroa 

■nniv 

ifc 3 ii an end view of Fi$. 2. 

/V 4 TepiMtHia an elevation of the edge railway,, allowing II rail rt con¬ 
nected with the two adjoining r*U% the ends of which ure shown by b h } and 
rating Ml the props or pedestals, the kiiusi of which are th e m rial chairs ih nl are 
h4wd to the fltBDo kuppnTti e C r Tho joint* c are made by tho end* of the rafls , 
being applied to each other by what ii termed a half tap; end the pin or bfill^ 
Which hits ihem lo each tmd to the chirr in which they e St faiertpd* m 

znade to fit claClty Ik hole which i- drilled through the cl*dr And both ends of 
the radfl, at fudl a height M to atiow hath ends of the rails to bear on tbs chair, 
and the Ikwmcc being the apex of u curve, they b(il.h bear nt the mms point. 
Thus tba and of one rail cannot rise above that of tlia adjoining one ; for 
although the ehuir may move on the pin in the direction of the Tin* of the 
































404 


RAILWAYS. 





rond p yet the fail* will frill rest upon the cunred mrfuce of iheir be&fPlieo 
widmut muring. 

{Kil l cross EDCtion of our edge-railway through Lhe middle of one of ihz 
clkrirB fii and aero-a the ends oF the Ewy Adjoining redJg which iPfl connected hy 
4 Izmir em pin; c la the stojir EUpport or ah-eper. 

/Tip. 6 ir o cross section of the mil «r r nt the centre, and shows the cardfile 
e beliindr 

T ii A plan of line railway described at Fi$, 1, ibowing the half-hra jain- 
ingsuf llic mils tt placed iis their enrriugea 4 dr 

ritj. \ b the sufaj nined cut, ia a riew uf the e«t4tufl wheel with lfi.e malfe- 
ab£c iron tire. Tlj h wheel ia made with curved spates, na «.huwn lit a u <i r and 
Tk'ith Halil or aperture in the TtUi, shown at fi F Inlo] which a key ia Laserled. 
ITie reason of tbii ia t that on I bo appEailiun of the hot Eire, the tSial metal 


Expands unequal Ey, and thu rim is liable !u be cracked, and the jimi drawn cfF p 
anJi-ai tilc lirst is nrcrioUsly slit or Opened^ and the IjiEtcr cutydeL which allow 
thrFn to acconinmaAlL' ihclnadvea To the increasE>d dttf meter of the wheel ;< by 
tint furmatiij-n of the wheel, the tire may be placed on wEiirU cold, and keyed 
ypaAerwaidj, J 

./'I 1 5 13 a ■fiction of iij. S, throne Is lha centre, a 4 ihow the lire | 
fr ?_T e . j Jptal Tb“ cast metal ritn ia duvetailvd; go that whan the tire, 

“ doretoded to mu ft, is put cm Lot, if contract*, and applies iUelf to the 
ntn inth a degree of adhesion which precents ita coming oB’Wi the moduli 
Q . i Vl ' ™ ^ tha rad way, This w heel ia criT the form in mil ,m edce-fitJ w av : 
Olid to make it, amirCT for n pla^mil,, it only requires the nin to be fim. 

JJ0' 10 LB DU end Tiew of /%. S without the malleable [um tire, 

" c now proceed I* the deiefiptinn of -the roDey or tram v becK deaipned to 
m<^enpon n, pliLLti railway, u illuatrated in Uw aubjoined wood cuLi 

** 41 rp P rf ^ta H rift W of a rohey or Uram wheel ■ cd u m ^ m pT T ^hV 


Ffa 12 . Fig, il. 



iron arm*, fut^ard to the ptoiecLiam 

holla J d. 



Fi * W* Fig, t+. 


4 5 cn iLe Wife of the rim c *r, by iha 
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Fig. 1J fa arm** section of Ftp 11, through the cfntre of the wheel; 
show the antis, c r the rim. d d the balm. 

/%„ 13 M-jimem* a view' of ri r II. y ov tram-wheel, with A plitD of ItnUlmWe 
fauti .3 n □, In ferrm Lhv junction but^cen tbe bore 4 G„ and ihe caat moLal rim c c- 
/■j;,'. I I \* 13 mm asetkm of Fig. 17^ n a show ihc plate ujiun winch lha 
Ua^e h b is ca*t; CC flbew th- cail-Ir.Hi rim which li c£iF;E upon the pitalr p ihc 
edges of which plate art pic vsously covered with a tJijn outiug "f ]omii and 
charcoal ilnat, ar other fit ■ulutaltee, U* pneeut the too mliniatr adhesion between 
the ifoo pLiil? nihd tnetttt rim, eg that if ihn rim iln-nld breaks it can easily bo 
Liken ■ If and replaced bv casEing aimthor on the plate, 

Fig, IS t. jin-ii=ut* Sinter*. Lub-Ii iand Stapbclmi-ii # plnto-mOv e**. At she erd 
f each pinto cut pr&j rations a a a* to dt in to the dove tr^ied canting# i ! h r and at 
t\:\ cLi end of each plate are prfl)Kl3um or tenons et r which fall into the mortice 
bnle (ui Fig*. l*i And 17} in the carriage bb m and wcliiv tbc rail from all it|l| 
Dj"hi:n ; and when the pin or key is driven into it? place, it aecurna the plates 
from ruing i ttJ.d they art Ielum tMUiurcihly liked m their Eitiiigea 



Fig, 16 5b b front view uf Fip, 15_ 

Fig, 17 U h plan tit the cv nOge, in which a show the Itulcs through which 
the nafll a re driv en 10 irctire it to the deeper. When the mill w Lftid In thH 
earring#, and seeuxad by the pin or key. they keep these nails from aim ting up, 
by rraling up m them, * 

Fig. I n li a cross section of the carriage, and she end of one of the pinto 
mils. 

23 and 24 Are n plan nnd fruELt View uf a mil of the pln^milwny 
(which at itie date of this plcttl in cofiLEnun ot* in llie North uC England ;) 
out EC-sdeiH will notice the ddlkrvnce between Ihfa nnd those we previously 
described. 

Ffar 25 represent a front view of the edge-TRyway in awornon uie at New- 

s*. 


rr ~—r- —— 

ti -- 

2J 


f* 


ll 



m 


CiJtla, prior to ISlti; and the portion Ftp, 2ft ihoWI 4 piece inclining out of the 
horizeiLLai p^iiLicn, *& they vtty often do fruin the yielding of the pedeilili 
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tod^uevV^ “ ,lKK * *° the w ^ l>n * in j?**I lh* joinings o n 

JfcMn!. Lash and Stephens™ state that their method of joining the parti uf 
thetr railway tuge^r, OtmUa Om» to eu.tern a muill pfiLmflua. 

|,r,« whKi. Att jotord in the u*nd wey ; am) they avoid t[ lf lialSlin. , 
the onlineiy nans are suWt-that of the estmuity of one rail’becoming 
depr^ed out of the plan* of the adjoin* one, and &«* „f recXinew^ 
bl»«t« end shock*, which usually terminate in breakage r and M , ct L "i 
reectmn ere moteid and contrary, ,t folio**, that if the communist tflCo 
eilotike to (heir mil* he predated, the wheel., tarings oud rtvgfn * ^ 

mudid.r. 1 * il* •MM; M «W,j, a, *,l,id. |, rf.j.Sgj b,'n™S'XSS’ 

especially inch a* usually occur at the junction of the Mil, ™„iL J , „ Ttf' 
prmhM, ,,f the «ad to he thtowu out i which f u „, !t J pre'iuiued! S'RS 
^rfwayT* " mflUOd ,,r ““ W.r a more p Dr f£ ^ 

It is idea worthy of notice, tlwl the plates rf tl.e tmm or ..- 

ployed in coal mine*, ate usual)?fastened down he a linelenail™ - ,F P n L 
a hole nearly at each end Of die plate, ItedTHL ,C", ! , 

rhe ** ttttll, ' fram Tihrtfioo of the port? in ronton, caused R’ Cri 

■neOToni roltmg over them, ate sn to work loose very -oui> , u I77,, ' i , “ 

f “3 l£- ur "«■ i *0 •**«■«• which, Mew,. Losh and ^u fei^ha^h w 

£3i« S53“ *“*■* - •*“ or- •wSUm: is: 

muth in teme&y the destructj ve u temTl nrt ihp d- 

he case-harden Hi, without^ of brXo ^ **> 

which « „ 0 t the case Wh« Wheels ate^fin 1 ™! i 

lionablc, that great economy of cmeuse en/rf™SitL * \ oIl ° 
obtainsd bv the introduction' of nudEah l« i, 7' J *' 11 structure were 

because, when the former wear r.cit, ti, c . wheriTtoS'L wi,eel ‘; 

trifling expense: and the vliatfeL* ofthT*L*3LuLT P l* ,t * d ** V** 7 

iE*“ “ d "" i *£ iatftiSsXi rs 

“If" 

of the Weight, Hi s^ui^g the W%hC cr a r„ri 

the siean nr tlia wafer of J Le iSflar & Till- j J* 1 *" 1 mto which 

iipflJi Buch pilfer; which r i rat£ ^ ***** *6 F* 

connecting r«U P made to h W ip.T|]‘the Lira 3flTm ' imi 

Bpw which the ^rjgfne mip/ F ” >ft whceJf of the carriage 

In th^ iketch on ihe nrSt rnuri? /7n- tt ™ nr ^ cn( 

Loc.rfnotfve ^t,gin.> on the rij^ n ^' ais ^ ‘ ^ ic “ nf the 

mg the flaelmg piston,^, coo net ted iitfi the wrem-ht IZl contain 

uf Which mt upon the hraasu of the iwhte rfth^wl.JjTj^ ^ a " lj 
pm* equally on all the nxlci, and cause each of the 11 * f ^ T!l ** r P'KN™ 
equal Stress upon tile mill, and to act upon them with J JSSj a® r,rc ”, V th * a 
all hough the rails shoold not all be indie same nla„^ *3“^degree of friction, 
have the liberty of moving in IwSfotV"' U,e Marine fanusse 
eartyiti" the axle* and wheels alaogsrith them, free [he w h 0r ™4. 

themselves to the Inequalities of the railway The aE f™misdato 

5“ present the etogiue from ,halc Ba *H P^ 

of motmu; the inventcn 'c-.miid-rinF till- '\v n^!,’ P^^rre a Stcodhieis 

WMastaBSassa^ 
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of thil IttWEttolire engine H glv m at pig* H3j p m lh* drttriplkin of 
Uflrtil 4 ind Stephen son 3 tmpn> vcmccLbi, which it equally flitiatrAtea. 

AJt, Elijah [jj^nyp in nil //w- 
*wy #f Steam Etujinf^ atak* that 
HH these locomotive engine j have 

b&eti long in ma ai Killing^wtrrth 2 - 

Coffiny, mar Npwcjude, ami at 
Fiction Cullinry* on the STpar; 
so that iheLr mlviint&pB end defecti 
have beta Eiif 5 ci*iuEy Submitted to 
tins ksl of t’Xperiiissi 11; nod it 
rionraxi that* notwithutanding (hr 
HAftfaffr on Lbe part of die 
Mr. £tojjh»nHHi N to Ibring 
dq the diflrnmt miP 

njrufcniL’tiug or ill 

been the iHunkti of 
several rsbTe engineer^ that they 

iln not posses# tfuasc advsjit&gei 
which the inventor had Anticipated r t 
intjed, ibiifv canii&t. be 4 better 
proof of the doubt entertained 
rr£*fdjHg their utility, than Ihi? 
fact, that it boa been determined 
that no locomotive engines ih&H be 
used in the projected ridruad be¬ 
tween Newcastle nud Curl rule; 
line*, had their tclvanlages been 
Very apparent, the pEnom living 
imittedialcly on the iput in which 
thny are need, namely, Newcastle* 
would haw befell uquiintid tbrre- 
vrith.. Tli a principal ohjrctiunE 
nppear to b, die diiiieulty of jur- 
Tnoiintrng even tW lightest ascent ; 
for it bm been found that a rue of 
smTy Dme-*i^btb of an inch m a 
yard,, or IS feet in a tn EIl% retards 
the *p*cd of One of ihfefC engines 
rn a vary great di-pree ; ft) much 
nt, indeed, that k W been ironaj- 
dcred necessary, in some jmru 
where they are used; to old their 
decent with their load by fiit-d 
engine which drag them forward 
by means of Coding round 

A drum. Hit steam cvlintlem 
behiw the hoLEfef were found very 
defective, for, in the nsrandiog 
itrnk^ iif the working piston, they 
were forced inwAfdi bv the con- 

llrctmg-n>d im]lrag »UKc wheel En bmiipg it Irjunj, and in lh« diaeending 
l f ** J “T 1 ?* plttnna were furtdi flj n: udi mJlw H nii ; tLij motion or 

StTfclTflLlSr^ to f"™ ** hn *'- h *? ^ working cylinder 

■ . , , . PV ^ ^ lo*®r one*, to ovuiil ill, dfliijrrr of break* 

ing OT KtiMil? injuring lb top M.d bottom of iko former bv tbo rtrikirr of 
, T * 4 Ewfrf tod nnirli up or diinn, A* our moaning mitv not 

be fully Comprehended -fchout ctaddaiion, lot n. imarifa the BrifidnV a 
common bonm-ingme to be «t Upon aprinps which b^r o play if ono f ,,-t; 

*“ w "S !,t flf wl*«* r«t, dcpra :f3 the ipring ri.c iucLca ; b U | if 
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the engine k>^ put in motion, then, jy rh D ptiion Agenda And gives nwtfon to the 
|31 u- r i? 31 *“ E a P n n £ B ^ aw the cylinder, tw/Lrip, aj xC wen?* die absiicnents upon 

Wmeb the it£^m *fiU r are forced dawnwAidi ngxuiEPt their seal with pPHTtadvlhc 
xsree i i*st mi 1 pic ton er-eirfs in nv^rcomiTijir the Eesj&tiince nf the nui-rii in jny I n lft.e 
iiiiliincr, Men tins piston desernds, as mtlrh weight or pleasure still to tukus off 
Ibex sjinng# by the eanit means: the cylinder Would, therefore, rihrni* or damn 
upon I tr bearing epritigi; and us (be motion which ft tbua obtains is the reverts" of 
tbe motion men given Intbcpiainii.thc icngih of the cylinder should be greater 
m din* for the extreme vibration In which it is UM*. A miantity of.team 
^ l ' ^ Jnlt ™ filler “P ihil extra length of I he eyttoikr et each 

stroke. Tbit would also hawwn if the cylinder were imtf, an uanol, and (ho 
carnages of the crunk and fly-wheel supported upon spring ; and tbit arrunee- 
ment would _ then lm exactly the same, in principle and effect, as the porta or 
tho moamobTC engine to wliinb we now allude." in justice to Megan. l.oab 
and. Btejihcnsun, however, we are bound to acknowledge our admit n Li™ of the 
improvement* introduced by them hi lbe carriage wheels end raiti which 
fr.itm flo mAtrrial a nnrt of tliEir Sp-edflcatiau. 

nJ ^bg patented inventioneof Mr. Stephenson, to eonj imotion first 
. ™ D ““ J > •“Wquanlly with Mr. Losh, were united to firm one laCv 
rr'MTivt engine, we could net wdl separate them. W« must, however now go 
,* «ul months in our history, lo plica before the reader reme account of 11 
}|;'IcjiE gtaulcd tin thefith of Jutlr, 181 S, ta llsat original thinker, " Richard 
Trevilhlck, of Camborne, in Cornwall, engineer, far certain improve menu in 
,? Uigb-pmstir* steam-engine, ami the application tWcof, with nr without 
rthrr nifidimerj, to useful purposes." TFto spedfWntion contain* several 
I Lid..: ^ oi iHventtfffi 4 ri &f a nnt fl nnd mgeiuaiH nature, that Eire forcJirn ta 

mr nrefleut ahjm ; utd slid], tWfort?, m\h ihkw parts, wild coufin* our atmt* 
,rt lh f "P?«4am to liXtmriHm. After bribing jt curium wpteiaat 

™ {lV f EZl EW*i “ e obHTTWS, with fetpeci in a peculiar part nf iW- By putt]a ff 
Hnl Dr upon tlLe Ttrohmig aim* withlli the true, I pmdqffi i cirr- 

rent at air m themwT.nrr of a wnmdWiilg mschln* to- Wow iht ijj-G : and \ do 
iffttiatones plHn? m the flue e. icri>w s or a act of vqji^, antoowhat limiter to the 
Ysne * of * ™ L| K*Jack f which p.tcw, nr vnoc% J Hn cause to revoke hy con- 
jii i kjoh Will I the Iteam-Cdpne, far the purpose r.f crating an art jficSuI drift in the 
chimney, alwiya proporli»«Ucd In the si™ of the AtvuIbu md Bltllalfao of die 
chimney By wther df b<kt]i of tlips? nicaFLS p I atyjaKc tin necessity wf ,1 IllEI 
clLimrtcr, ftljcro the ei^ine Li LL.sr?d fur portage nurni.- .. Ir Without inaiiting 
Etpun r io ptixXi ii urig-LELaliLy at ihe principles a/ ihis uieclianbm for uicitinpr 
comliMiban, dicre apprlii to tuwefly in tht mimner oF HppEyiug them, H«t 
u.ny of mr nutfe-fx TrdL remrinbe F that a r«ry f- tt year. Apu d itrendy coo- 
SS? H ! r= l»lMea Mr. f fallowny m ] LmJ Cochrane, on 

”“ .K ® r “ l,l * 4ite *wi Erncifpn. on the othrr. to'delRmtne i« 

BUai ‘“ ctnlri ^“* ^ f ^-s. -Web 

m,i?™ u>rtnt ‘ cfI1 , r ‘ f ’ tubular busier*, which are now *0 mutl. cmploved in local- 

Eftfci'VrMS 1 ^-* tu llara ^nnied rnim Mr.iCy; JmttM 

ftd wdl b, repeatedly shown in tk«e page*, thal be«■& ttndSed *lSm Sc 
more rumplex ^ tt „ n£ditiob*l twist, l^irrenuirk fci (Ir-.svTTftT 1 lh U 
rrudhtg Trat-itliiek'* specitWkn of Ib S. slr^ yZotod W 
whicii we all nil next ^*1,- ie wi]1 „ ' tW ,(D ^ f n '!'« 

Jo Cluruoy, did nut pretend lo hr the iuvmtn 

"4 C f> bio,. Hr clmmrd d m dy * ** JTb n 

Of ihrm m tiie word* follnwing J—" And I do fu rtlier ,U L -1 atlir 

make the Imikr of a high 

poru tie punuMes, n„d. at lb* same time, tl^Z j„ ff 

uvff oj fvr ttponun a laryr ntifiw fo Me jtrr. f do Miwtnir/rl^ °’t 

n number ol arruill perjirndiVtiLar ttlbes, each tube dn«.,V s !f boiTer nf 
nil opening nt the t^t> into a oommun reservoir, from whcneB^b^ 1 ^ tQt f 0,n ', ,il! . ie 
Mter, and into whiA the steam of *11 the tub« In m L i t ed " W 5 " 
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iorafl of the members were led tu believe. by Ul<? evidence of clvD engineer* 
Itiiil ail tubular bailees, OT IBch is held their Wafer in small distinct dumbas) 
wero modifications of Gurney'a pfinciplE." 1 And the learned Dr LatdlUir 
tiuiuHeni] lEuU thi pnmHftr merit of the bitter was the cinirautfincc that every 
pari Hif dw bailer exposed to the action of the fire was filled with water, Thuse 
gentleman swre of cai»rtf« UJMfigBalciffd rttli die foMgoing. 

The pent which attended, the improvement! of ibo railway bora by 

Mmsnk Lagh arid Stephenson, already describe*!,, aeeitift to have simulated rival 
nunufacfrrerv in ihu lame uaicrtakltir; fur w G find that in the fulJawme veer 
(IS17> a patent vra* grouted to Mr r fi±a Hawks, uf GiUshexid, Durham" far 
fcf a new method of making iron rails, to be tiled fls the oomtnictfnn of rail - 
ways/' The rails it that time in o*e h wm, for the mart part, e^t Iron ; and 
those which were uf matieabl* iron Were merely ft^tuirci or hat relied bars, and 
were, ^uBcquendy, as liable to be bent, Ebc cast wm to be brutal, by the 
heavy weight* nhd concussions. (n which they were Continually fcubjccEed,' To 
ubriml* J&u** ihfacts, Mr. Hawks propped'io combine the properties of the 
two different kind? uf iron, so that the combinaliuli should possess the rigidity of 
iflrj east metal against dead pressure, and (be tenacity of ifie wrought tntie thfl 
cast meld together, aliuiiU it become broken by pcnmiiicm. The r ln rmeaiicm 
states Ltrut—Instead of mating the Tads or ban of cast or malleable iron, as 
[ l' How In use are, they are a compound or maJlndile and cast-iron, to cm- 
necli-il rtH be stronger t].:jn if made of either kind a\ont< The aurfaca b 
rurmtd of east Iron, and ti S e back, Or Under part, of malleable ban, joined 
arid formed when the tartul of lb* farmer is in fl iluid state ; and they 
bcouue fo in^ 1 parable that ilie ctol iron may be broken at the nuare-t ii^ajdble 
tfiiUmucs s Indeed, even Inch by inch, which ia scarce ly possible to be occasioned 
hy accident, and the rail wj|f remain nifiicicol fur the- purposes of a radwav ; 

** I'.a it, till it suit-, the cunvomEuca of die workman to replace it, without inter' 
Tiu.U.u tu eh- concern in which I he rail way may burned: and as u fa*, by a 
hr-.,.- rad of this in?*tTtiim will he lead ihtm one in cum men use. the expense, 
ailhoNgb It OL-.iy be a Little mere ill the first milancc, will ht cunaEdoraJpfy Lc*i 
iri the PH.il, ,la the nwJWLfa [run may fa* i| fl d again, uc a-, ihu old Iren will be 
of miLcb more mUntuzc vaLue jJian tlnr ntlTcr. M 

. . .. ^ combining c^E and n.uJJvablc Iron tiSarlbcx in ihc ralld are 

• varruiu, but that uhUli Mr. Hawks prefer^ a> nObnluig the best security for 
tlunr be ing firmly fixed together, tl by running die out iron, when in a a tat* of 
finjon, on the midlciblc Iran,- tu effect which tlio nullubk part u u- bo first 
tnTgcd 1 nr otbcrwLse prepar^ £a lliat fore', and of that alrengtb which the 
nature of iu intended purpose or apprepriaiiun pofilla out tv# most proper That 
putL -a the mallvJiW iren which ii inEended to be combined with il ie cast iron 
slmuhl be rendered reug], and laitfHtn by jagg mg or by pc rib rati,>tt, by giving it 
a dovctntied funn, or by any other tltrain, jo. Ihat ibo c*al iron may firmly 
adhere tbereto, Without the finUEtf of becoming Lome by the vblcnE mA Irto nf 
the Carriages. The wUublc part must be dean, perfectiy dry and warert, 
imd mi be mould turecebe tile melted iron, which ibouftl be paured m as soon 
“ pnKtble afi 0 r tine mould is ready to reerive it, as any damn ati the mall ruble 
bun will endanger Eh* POundueas of tlie cast iron part. 

Tlio not luhjMI in chionaliigisal Util« tint » tfiimcptrtl irilh lowmatior* “ 
hul littli! eaJculnted ndnuice the fen«rd WElfarei but then tire soma of *ur 
rcaduri to whom it may provo mificiently intrretting md amusing. It ii a very 
ingen i^iu motbfication of Bruntuifii mrcbimEcaJ tntvalliir. drubbed at poer 3^g. 
u yb- «0*-c« or «J#t.T|i ™tod to Mr, Jo’lu T5„^ JJtS , a eutfer, of S&ffi.M, 

Ell m ptemucre J01The mcchatu^ru is dcilgticd tob* attached to carriages for 
the purpose of givmg them motion by meat,! of ma eiu.iE labour, or by other 
ttutablr power. il ccbnjtsta of a peculiar cuinbinalltin of Ictcn and rods, 
reprinted in the foJIuwsn^ drawing, in which a and b, arc treadles 
moving li pun jrNUt^ mid having JipM w tipsuinn akimfciiwu-ibtrd* oE' Lhftr 
fnr lb* to mche in; r ond^ are legs nr creEches, which 

g^er against the ground pi fiibnu by which the carriage U Uiused forward - a 
mA f i^pp^t the U-s t ^ ftui A are double rod* by which c^3i 
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trendie ij eonil I'rtvd La its Sag; the leg e, the supporting rod and the tread! r- 
rciitfi * 7 , are joined to^ctl i dr by a pivut at c; thkr bg rf, the mppm Li i ig *rud f, and 
|he tffiadk-rads K are joined tpg ether ot the pivas L Tli- mode of liporateng 
i= desinihesl h* folio wa ■— IL Press irpeit liny irircdlc a + when the retU g will bring 



down the pivot f wkSi the leg r, the rod A and ihn red J into the rituarian n?prr- 
Boated m outline; tlio carriage being Connect fnt to the leg r by the rodr, will* 
by tlia action of the leg mid rods, be impelled forward. At the fame time, by 
pulling a card I (which passes through U pulley-hJoek jn 1 and I* connected at its 
two Bilmiiitie? lu Ule rod*, C and/, by the arms m and o] the Ecg 4 the rad j\ 
like redd A, ond the pivot i 1 ,, will be brought lip to the situation of r f (j mid a 
respeetiveTv, ready far a stroke of the treadle o, wbkb being then rained. will 
again impel the Cftirbgtf,* The patentee also atatea that lp there tatty he iHventl 
igU of the machinery above described for Working each *rt with 0 treadle ; nr 
*v*n only niw Ml and Otti? treadle ; hill I prefer |wo far ordinary purpofv?, par 
iioulntly when only o single person b htindcd to hr conveyed in ibr carnage, 
who may work the mne by pbiricig one foot on each treadle, in which the 
Action will bo nltemale, Tho lower partJ of the h-g should bo str formed nr 
ahod as not to flip u|H»n the ground. Thi 3 machinery may bo t( mayfly applied 
tn carriage*, according tu cbrumtUlkCef, to aa that the treadles may be waited 
tithe? bclciml or before the cairiagr, still pnWfaciisg a forward motion J In same 
eases it may be udvanlap^tiLN to joint thr front cud of tbe treadle* r* tin? car¬ 
riage, and preu th« feet cm Ilia liiud end*. 1 * 

Our Common tnad^ although ronstaolly uFiftetgning unsalioratjotii, have not 
yet arri ved at that degree of ujfoeUenee to enable inch machines aa the foregoing 
to be worked hy manual labour idVarTtagiHHiily ^ but wo look farwaid i7j the 
period when (owing tn the spirit of emulation that will be caeik‘4 by the buC- 
eeffl of the railway system) ike resistance 1o lha motion of wheeled" eamO^E# 
^n dw public highway* will be rvdfloed In half it* preatm Honoun,I^ which will 
tvnder iiinnuiiS Ineu [native corrinpa, in many caee^ hot only praetkakti?, fait 
highly convenient and U**M 10 tMr private owners. We would nel^ however, 
be nndenCtwd a* inferring this* such medio farce tun ever come into sueceasfhl 
cuih^Hibm with ilwm w ■‘Veil lnf«e-|«iwor, as a in null oF tronspoEt j 

t.«r ItLat rueb a marhltiG u ^lr. Bsynos's ai csjcuhvlcdtn opplv human streJigll^ 
in ibe CuvAm^lu mnniier. iL re&IWr w e dmll have more lo jvlUuik an 
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Although the invention uf Mr. HuwIlil, described at page wa* exceedingly 
Ingenious, and tho e-xcenriem highly ereditoMr to Lhc mEchanical skill of cur 
+l worker* of iron," Ecs iUDcess, bs ippliaMe to the construe titm of railway*, w^s 
of short dlinUbm • fur iu tletoUr, I£-fl r thi 1 specification of Mr+ John BLrkin- 
*hnw r uf the Bcdlieglou Iron, Worki, in the conn e v of Uurlmnij wbe enrol led for 
a nsiictf: of cntirntnacting raita entirely of malleable iron. the pttieot} u|‘ which is 
in simple, nrndthi? result so excellent, a- ficurcidy to leave any thing more iwrfirt 

he uetired; tilt the bar* of out present edge-milways Ate mode by this pm* 
ccsi, and arc but riighllv modified m form, fretious to Mr. BirkinshAW# 
imfiiMJVBinenla. the edgft-fAils wert chicfiiy nf cast Iron, leaeivibling. for the moat 
pad, tliftie described under M^srs. Li^lk and ^tapttrniun'i 
].hatcnt [ ond thsS5£ which were formed of malleable bars WL-ru 
of ibo HCrtiuhid shape. design uted in the nnuejeed fi^Lirra in tha 
margin, the first being tc-chlikully dulled fiat, and the second 
iprt b-iri 

Mr, Birldnshiiwr's attention was first drawn In the subject tif 
subsliluting malleable for cos! iron raDl* by rending a Report 
CtLidif hy Mr. Stevenson ml that linn?, on the Edinburgh Rail' 
way. At page 2C of that Hvpurt, the anlbor remrbb “ Ofld 
ppisst, howerar, dESPTTH particular notice here, as likely to he 
attended with die me=L impartunt adNi the tail way 
system, which ii the appliolnin of malkohEe iruq instead of 
cflit iren rads. Tbm mih* And * half of tills description of 
railway luted bccii in use for about eight yean uli Lord Carlisle * 
workft. at TindaJ Foil, in ClimbetiiUid, where there ore also two tmles of east 
Iron rai] ^ but the m nlEeahl^ iron rm d i s found Eo answer hatter in crery i«kl 
1-ipi'rimen.ts with malleable iron rail* have ftlso been imaiEe or Mr. TetWi 
^V orts, at Ayr, and Sir John Hope'*, nt FEnkie ; and, upon the whale' Uiii 
mptM, as in the cue of the 'Jlndal Fall lUilway. h not emlv rarmdcmhly 
cheaper in the fin-t cost than the CBjt-£Tag| railway^ hut is nJ.+ij much lea* liable 
to «cddcnL In the rue it f malleable Iran bat*,' tlu= joints af the tndwoy arc 
conveniently obtained about twelve fee! apart, and three pedestal* are gf net ally 
betwroil CAch pair of joint*." Frcviaus In. uml at the period of Birtin- 
■haw's patent, n cwtasidernldfi degr eo of prejudice misted ngainst Uio tile of 
malleable iron rail* nq account of iheEr lunpnHed DabRHy to if tote hr rasU To 
Stttlhs this ipifarfmi by tha Unit of ejprknce, the agent of the c-ort of Cnrlifile, 
at Tin dal Fdl (wh^ff: CltetiiiTC lines of both kiltda of rails were in qse T am 
already t&es tinned} was applied Ut for information un the snbjcnrL In a letter 
dated May, to Mr. Bcrfciqaluiw, t\wt gentluman. said— l+ Our mils ala wae 
and a half mchei f«]tinre, and stand upon afonet ■about, ten inches soMar^, md 
are placed at one ywd dlltaufe fmm centre hole to centra hole. Ghir rjtllway 
c ™° foor torn weight, md hjn ntlfcr cwt ui any thing yet. oi to expense nf 
the mnlteahl& tmn. except creasing. JV bry« / Cownet Mrs thm /raif ftiCrrniion 
trtihf mthaugh it Arif rwm Aren (aid yrorf. Thr cast iron ii a daily e*pen«; 
it li brew king every day." Hla causes of the presjcrtatian of malleable iron 
h*T* t expoeeLl to ths wgithrr, from ruit, and their slow wear, may be readily 
■opposed to be the constant fries inn to which Eh«y are nubjceLod by the ErafRe, 
n"i3 to the co adriisaliaii of the Upper surface of die ms Lai hy tha heavy wdekll 
roLIed over It, which produce*,n hard compact coal, like that produced by cold' 
hammering aivd ami Copper plfltofl. 'I'he facilitk* wldch cast ijnfl presirJit^ of 
niabl trig the engineer tvadily to Utould Stul. run it Inti) *uc!i forma as wdl rum- 
bsne tb ULmust uttongLh with the least quantify of materittl (mdividuatly ccui' 
side red ) T eu jdc sl T for a lung time, a favourite; bill the necessity of guarding 
against brieakflgOt iiwmg^to UW hrittlenela nf the ^laMiitc, OCCWOned them to 
b^ iunde an much heavier than the nudlrable, u to render the latEer tven of 
tra^ fiixl cn*t than the cast m ctaL Ii was from coqiiderftticin* of this nature that 
Mr- Birkifiahaw was induced in attempt thia*e improvements iLut are ilescribed in 
hi* ipedfcrtiHi; an c*tract from which we shall now make, it being particul¬ 
arly worthy of notice, as It u iewfoBn of the first ami perfectly muxchM 
attempt tq T uH iron bon of ill use varied and useful formti, whieh^j modi abridge 
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the Lobuura of the smith and engineer, and give 4 higher degree of nceHcDCH 
to the produtU of their wn rk -all ujji — 

" My invention consists in the ficJiipiiOoti of wrought or malileablB if pH Lim 
or raiU of a jircnJhLr ft-nn,i instead ok cast-iron imiLa, £u faintofiK. From t ho 
brittle nature of east iron, it bus W'ft f^und- by c:-.|terience s necessary to tnalu 1 
i\w ban of ii ri: i I r«-i* l 1 1 sufficiently strong to Llw at le*ut aii times Ait weiglLl 
Intended In ho carried along the read, by which the original cost of q railroad 
W 2 U ■t^mehted; or if light n\U wrre used, the necessity Ilf fre¬ 

quently repairing entailed ft heavy expense upon the propth-iuTS, To obviaiB 
tlkcne objections, 1 have invented a bar to te- made i>f wnjught, err inaUefihta 
irnn r the orv^htpl cost of which ffUl he Ie-es than the ordinary cost from, rails or 
hor=, ond, at the Earns rime, will hit finiiul to require tittle (jf any) reparation in 
the L-iv.u-- c f many yesua. The mils nr burs which | have invented aft fanned 
ns jrriuns, thaneb their »de* fi^ed MIL of necessity he Hut, 1 and l! show 

KCtiutft Li-f thr htir thus funned ; the upper snrfftcc upon 
which the wheel of thr curing* it U> run 1# slightly convex, 
in order la reduce the friction ; an d the under port rests in 
the supporting-blockii dlnire, rttt*. standard*, or pedi'S tills, 

Tffbieh ate mounted upon the sleepers. Tbs vrrdge-fnmi 
is proposed* because the iLrempii af die rail is always in 
pm ponton to the Equare of its breadth and depth* I fence 
this form pQEFtyBf-i all the strength of a cube equal to its 
iqufjre, with Only half the quantity of tneltil* nnd, coqk- 
quentlfn half the cost Suniiilsul strength, however, may 
tie ttiJl retained, and the weight of metal further reduced* 
by forming the bain imb concave siJes, as shown in section., 
by -£*ys. 3 and 4 The mode of mating Iron, burs of a 
jpre-it rantty of forrn& s we have already generally explain ed 
in our account of the iron inimniscliire. See I now. 

Wo sbeJl therefore briefly describe here Mr, Bu-fcmabawa 
relltW| WJth reference to the fullowina figure, which repre¬ 
sents on elevation, or aide view, of a pair of them T It 
will be ohsErreel,, {hat the peripheries of each roller are 
indented With a eeries of grooves, like mouldlilgi; each 
grnare fc erctpl oue in the Upper roller, CUlWpcinding in 
tiitm with another In |1le lower toller that m opposite to 
h ; and that ibp %u?ti represented by the hollow Rpacro 
left between the pair of roSlem, are produced by the 
cppoiite iiurfacci being brought into coniaeL It w3L 
be abric.ua, that when a redri-ot bar of iron is 
applied tn the gnwves nf such rolitr^, forced round bv a 

e afrctfd riEom-engitic with groat velocity. tiv« iron will 
r e oomprcsaeij talu the- sarna form Lhrutipbnut its lcugtlj T 
rhe fuffti af TBil now nin*t approved of, which we *Kall haro 
M ™iOii bereofler En describe, ii made by the *ame kind 
of moeMiuny ju*t notierd. It may be deserving of 






































RAILWAYS 


413 


remark* in tills pli^. sisal Mr Birtinshaur stig- 
gie^EE-d a£ the i. 1 n ■ 1 of bis sp-reification, that hi* 
railway ban (eighteen feet InngJ should be 
wuhlr-il logethcfi end to end, co-ri tiAUnttilvi m* 
m to form an sikitiive Shis without any joint, 
and thus ovoid the jolting and concussion a 
consequent upon the carriage wheels striking 
against the ends of cock ]rhglh of the- ordinary 
raib, where limy *** connected to Use chain, 
Iho Introduction of this nrggfStJon icnii to 
■how what grnit mSatakea are made* wxnetunn 
by ibe cleverest men, fetf WiMiiL of a Ihtle 
reflection f mid we make no doubt lb.it the 
patrttlee became soon ren*ible of what mast of 
our reader* art* aware of, that a rail a-u fion- 
■tructod, without any prevision fex 1he exptm- 
■inn and miltractinn which takes piece in the 
melal from atmospheric cbah're:* of tempera¬ 
ture, must inevitably soon be thrown into 
ruing bv the twig ting of the mil, and tin:- COHh 
thiUal tnation ef the chain and deeper*, And 
our only motive for thus. noticing ho singular 
an oversight is r that the inc.\ p-rriE need and 
confiding Tender of the specification may not 
foil into a similar error. 

The long weocWul in the marpin was dfir- 
signed by Mr, Birkinshaw, to Hjcfiibil hU im- 
prosed railway ; anil = »!■- Lung train of loaded 
ctml waggona drawn by a tingle horse, serves 
to show the kind of waggon*, and the nature 
of the power in pfirnof Use at the period of the 
patch!, 1S20. ■ 

Mr. Birmshnw aim pro¬ 
posed the farm of rail shown 
Lis the anneaed figure, which, 
he say* IJ may be’used to ad' 
vantage in some fttuatiuh*,'* 
without hewera, fpecifying ” , 
them. Wo shall therefore 
take leave to remark, .in thii 
place, that it It particularly 
suited to thi: Eop surface of Mr. PalmerV iui- 
pemton railway, an inVcUltao. of great merits 
which wilt presently appear in its chronological 
order, 

Tha eminent success nf Mr, Djlkioahawi 
new mils had the effect, fill might he expected, 
of stimulating the proprietory of rived ami 
neighbouring iron works, to try their ikUE in 
the lame field of invention. I fence we find 
Mr# Williain Loth, of Newcastlc-upon/Tyiie, 
obtaining mi cxdiuive privilege fur his "certain 
Itolir&tf amenta in the conslructLoii of iron rails for 
fnikoadA/'ch the 14th of K*plumber, 1821 ; which 
thf find r^ptalued, in the enrolled parchment, lo 
consist, 11 First,, in using, placing, and fixing bamf 
[Euiileahle iron on the upper surface nf a line of 
cast-iron rail* or milleutlc iron mil*, of w hat- 
era form inch Twds may be in the longitudinal 
direction of the mil when kid, w os to frrm an 
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imintfinpptcil Ilslc tie whole ti.-EL^th Df the bur. which mxy L t jti kng as it 
ihflD be found conv E and edtinomkftl to uso, end nf the Eome breadth .11 
XU upper HUflkctoFlliH nd B lu which it is fixed, or n Eittk- broader o r narrower. 
Seeon dly, m some ca#rs I fix a bahd or strap nf malleable iron So lip under 
»™« of mils made of CAM-iron, in erd« that such hand or strap nifty, hv it® 
fKrtrfrrof teniioDj give supper, te the coheaion of lio parts -of the cast-iron nii!u 
and admit of lLi being made- fighter* amt thus save expense. white it adds lo 
security from breakage, Thirdly, } claim aa nn bipru\mrbl* a rail farmed by 
ttfo him af miulcahlA iron on that sides or c4g-^ n and lixSag them in Ifiat 
posjt]on by bolts and studs, or by any oilier convenient mvLhad; aikd on ibeir 
irpjwr edge* facing and fidni a rl.tE bar of msdlcabk iron, or one which is 
Wlghlly curved or rounded nt ibe edges, |y iLitnhiiah friction, so ibai the bar or 
plate, phu-rri and fixed an ihu fcppcr edges af the two mallftjbta iron bitffl. ihflll 
Torm the curfite Upon width the wheels of the waggon or camoce are tu 
revsHm ' Tlie iuwilor luixl proceeds to give “ a fid] and putkukr discrlp- 
tinn of all and i very ” of hU mudei and ctinuivaiaces for coimccling the parts 
ni that compound rail; but as these are nf too btdntmst&ig a luiIujo Id plcoso 
tfLP geoerai reader, and quite lumccossary tp the practical siinrt, we .kill omit 
tuein ] t LS noh however, la be wondered at, dint Mr. Lodi. Whn was a greet 
Iron-limnd«, should eitdwuilrtD protect hie nwU metd by a spedM of conBcr- 
yativo reform, (gainst the iwwptllg radical cliang™ advocated by Mr. Bitkin- 
ehaw - but all the ^ladl-S chiiiiLS* TiveLa. and ilrop-r H'lfllm former Lave entirely 
foiled in supporting the nmactvalkc Fabric, and thu iron rule f,T Ihrktdehaw 
which first manifested itself amongst ihr cultiariEJ nf the north, hna tine* beeq 
powerfully demonstrated at Liverpool and M (inch csiur* ej ur.m about to eslind 
itsL'Jf Eo Birmingham on d London, and frill* douhll ei v soon diibFmc t v t ry ti is u 
m the empire. * 

We have already observed, in the fon'gvdnf port of this article,. tliat in the 
Earliest cmulnacted rniTrajuii, which wore cblolly confinod tii a dcstrendiug triufe, 
from tie void minca lo tie =.hoft;s uT tie noiglibotiring rivers, very little allen- 
tton was paid tn the form olio n of fdincs of tmihirm moEiimtiimj ; laud the latter 
Wfir& j-ttdom so great a* to render il difficult to dnm tLp [Jie cm ply if aggima on 
ilieir return. \ try abrupt □cclivitioa were partially levelled, ond deep chasms 
fiUd ravin os oidy Eilod in : consequently, the power wiiofi Ar haloes bad eJEtft 
un Use smnehue of mad fluctuated coosidorauly. In samo pans the ojiimah woio 
ovt-srwtirkod, and in oificra they Were on in^nrribruneo ; *u timl St often became 
Meceftoary to unhook their traoM, and lot them follow *he woggOJn P wiifh 
ck^-^urfed titnply by their own gravity. For a Long period, tbo m the 

only powet used upon mdwsy,. To lik iuccccdod (hr applicotiou af {be 


upen 

of tbo dt ice fit of tit U-uJcd E>cjsts Jim si tlie decflvLty + Bsu a lii tl r' com i'i-cr- 
atiou will abow liuii this kmd r.f power can only b,;- morTed to m nrcuIuLr di- 
eumstimcES and situations. Tl is only wliepe a prepondetaufr af ,‘dj | tfl , j lt 

^ T “ d r“ l, '” r V? P 5" ,? tkcnfrlne thp 

line cjf t™d, that pn-pouderance ei CwpobTs af nverceming the of ilur 

■n-H lui __-'ll . i ^ 7 - 1 



ta ccciTcy dofrii 0 certain quantity af goodv in a rivrothiv^^d f 
the least'«j*ndW of p/wer. L o £T ^ 

of filing this apccics of Iracdup, it is not only tlecnary that ill \ ll ^ 

[fclone be such ua to uiv a preponderance Eu itio knded cai-d- fflce oF the 
which ate empty, bul such a pi* poftderance is wdl Cfl(U d ^ ft uv f r chaia ‘ 
a^id drug up the empty carriages with ifir n uuiiil* vdiu-tv ^ r h1 .i u ‘ jErB 5 fn ^- 
ibe plane a greater Uegre* ol illclination Elian rcqsihii^' k\ 3f W f ® Lv<3 tu ‘ 
Olid eurrbigri lu an miiiectwuy strain, and eouiHrucm[y +n 2n- t 
and cost; and if iho incMfialino W not tiLr ^Ibunftt wear 

*•> ihwi " hkb 
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planes hav E ! been \*'ry ably developed by Mp. 
Vkhcilu Wpoti, m hti Praeikai Twalnt on 
■Ruhruadi! 41 ccc'inpjuiis.d with euch flliiEtroduni 
aA will rcu^T lb* subject a matter (if pnsyce 1- 
eulAtioq to thuie of atti rcudi’rB who iruiy be 
interested in Lbe Enbjtvt; to which work me 
have, tbfrtfurr, or^ui pjisuiire lii referring 
them. W| ih*H, however, lert at all nneneh'^i 
nf iljc dcwtripiiuia given by chut Eminent (Engi¬ 
neer, of the manner uf working- selfeurtmg 
inclined |>TnJi l-i in the neighbourhood of New- 
e if E1 e * u pu n-Tyrii*, 

ITio annexed fegurn repmenlfl n ground 
plauuf the whc*?l wk* of a srlf-arting iwffin cfl 
plane, round the rim of which the rime winds, 
by which Use loaded cairrfa™ drag the empty 
on pa up ibis plum?, Tift wlltttl is generally of 
cast-iron, ahtiut iht feel diameter, wSth ?ii 
IJw>kcn* and a grtHired rtni far the rope Id wind 
upoiu the groove bem£ only of auUicicnL width 
to hold din rope wi ihhr it u the wheel movers 
round ; coiif EEjcaeiitly the rope* when in action, 
smly passe* Tnimd one half of Iho wbcceh from 
a tu L At the top of tin? plane, n umar* holt 
is duff, the sid«a of n bach are linE-d with 
rOiauTuy* thii lop being nearly Upon the some 
luTel ha ihc rulrund; the wheel is then plaired 
hfiTTomi two frames of limber, lint Upper of 
whjidi, *t b mid cd ara iho«m in the drawing. 
Tbry >i fe kept steady by tho duagOmiJ braces 
et Hie rurri&grs on which the a,s.le nns 
nna pkietd im die front of these frames ; the 
upper ode at j, and lie other IntmeduUidv 
«ww It, on which the rrt+U u-f the ax hi that 
■usEnin* the wImh 1 ! rent* and on w hich it u uf. 
lihrfiy U> nm freely round, At Eh^ Ecipuf the 
Inclined plan a, A certain Epaeo of grorcnd, fur 
afcKmt twenty DT llitny yards, (varying accor¬ 
ding to the number nffirria^H run down it a 
time,} is made ncariy lerel, tin which the 
loaded carriages remain tintiE they urc to he 
lowered down, and c-u which ihc empty ones 
flop after llwrir fUt-sagE up |hc plans ; fat the 
eodi of this lead, or ih'^htly irvclinili^j p-ountl. 
fitrtb«t froin [he tjp of Ehe Ttlunp, tb^ wlhrrl 
w pSfl-ccd H ondimalL b-nrixoiiEnl ihcevea a* t §t 
are [dinivd in the ilitcclioEi the ro|jc runs, to 
prdct-iit [H b, tup injuTtil by dmyidhg along 

loo ground, mad b1*o to dimin iuFi sta pidifllL 

T}ine liDTExantpl ilieexe* ^ pbiccd at inter- 
rai of tv#ry eight o: IcEl xanh upon the 
fiEjni- from urn- mil tu jhe odicr. The draw- 
\ng will *lmw die periphery ofiwu kinds j die 
one being Hat, iiud th^ other circular* and of 
e width just sudicii'ot to admit ihu rope- Upon 
it; their diameter ahuut ele IucIifu with « 
■ftiugr an each tide to pn-vent tl.r rape from 
running erff: di?y are nuiijc most fjrqaenlly 
to run upon gfet tt of woo4 t imd nonwrifn^ 
upon cast-iron fataudu placed upright up 4 *Li die 
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midilk of the road ; llie a.sL i are made of wroUght-iran, nnd urlirtc the? ran 
upon the n|.nghl beat,n^, about iW quart™ of m, inch diameter. The "pluri - 
I* then mode u)to .proper elope, between the platform r Jr level upon whitf, the 
™f! “ lavtr when a similar flat or piece of level 

™ “ m ?“ e - r,,r “* H deluding Iroin of waggons tr, land upon. The dope in 
dMiernn.fi*m, or such as the nature of she grout), I will permit. Some- 
timealt is necessaiy to make considerable bend* or curves III the line of tlm 
raad; hot whatever be the form or length of the elope, it most dway* be tmnh 
1 .,Ud at eat h end by theea Hot platforms. TI,o Harrow parallel lines in the 

Ij^iTj fjj.r* ,*i. J T 7 U u “ 1 f lll , do ' n l Upon the pkifonn: the wheel being 
] ketd below t.ie level of the rail, the wjnarp hole id coven-d up and the rails 
pasa over upon the cover. In tin- drawing, the rail* are hr.,ken nil at it, the 
coier Wing ranged to show the wheel. The dotted line A A, may he suppwed 
to represent the cue cud of the platform, ami the Lop of the plane Threeraili 
r rr mrn lwd fr om Uilipart nearly half Way down the plane, of (he requisite 
, between Bull rail, tor the carriage* u, run niton, so that both the iuceud- 
"1 trading Inin pats upon tlie middle, and ttpun our ,,f the outer 
' ,'r," “f Cbtmued *'• ’There the one bain of wagxuiis have t-., p**» L-jeh 

other. Tha lbraereiK then .do to branch into f^r, in the Jme nln- 

liifr aii A A la Jl lip for a. Ctitam du(4Dca t sufficient lu sAlaw the anriw* ta 
t&ch Other; titie femr rails thvn ccnv?rj’« InEu two, or a «ng tc laic of 
flJ n*? ?- um at and _* fls v? ™tinued to the bottom of the plane, sa lEiat 
ponkHia] fine** ft| vhowm in ihe dnwffl| F will rap^not a eotdtkUlc nuaintr. 
trl ff * a ™J aS " g *”**!*&* will bo at ^ when Ebo loaddf «niWar fl 

.,fs an,J lh % Dthur between K nnd Q Ji*. in tlu* f L hnn of phnt, 

v t l€mM carri »^"=- pass alU-inalcLv down the ndofl D and 

*\ fror mptmace, if I hey commence iheir descent at D t one md of tfi* i„m, 
bcrng ntuAii to them, and the other end being at E, at the foot or (1.0 pkT, 
and Suileued to the empty ciUTtagos, fl» leaded carriage. wffl paM d^n J) 

^ ^ r i IVC f L e f? ottotn I th * W1ft vm wrii-e HE the son, lil E. 

■pan (he ciEJicr ode the ptonev tlic boded carriagf^ in the ncixt oMratJon, 
{ims dawn the Side E of the plnng, and lbs mnptr dFWi xcp f|. Wbn used 
pasfljjig boaii &Mn one kvcl Eo miutliEr ispom cauafa. and alw un fremaJ 
SSflTue ofru“f ^ "f I*J«id from top to bottom of the phjt.e, with a 
tl.r «, I ^ bUt •*■"«•» wPI perceive, thotm most case*, 

ln!! iU y' prEeiBely the saru p fmrpi»r.t. | a tun ^OTt 

,'unie a U ™tid, in passing from h double (a a single line, will 

ramsB^ratMdaBM to the enmagra, and .Uo ajlJStiomd friction to the rope; 

wKStaLte “ ^}y fdl ‘ “ jJ lba » double road the 

Sru ,a *“ n T e i ^<™hJ be considerably greater. 

—oorunlfoTO, doses.,ding more rapidly in 
* . ^ ™ n * hm i °r *ben the descent b » great ra to mv a H|« n 

. T 1 _ £ ic preponderance to the miiring power, • braha b aptilied t D rk* „ CT ;. 
u ery c.F tin- inclined wheel, to equalize ur regulate the vrlociiv G r JI J . 

irSVfc*' T-Tiustenee^ Ln ^er4 wi K 

*i ■ TJ1 1 °r vnn'ray af thr carm n ^ u 

r , wk™ i‘fi|uirai£ Thi» brdte upon th& iciclcueij w l,„l 1 . , L r 

ccjtvad It liflTfi m ' p^er in chtckLi^ ibc n-clocity of Ui« bc ,P r " 

SS ji ^r 1 tiN ljoLi tLe ^ ^ Hi™ tbs rST mQFe rf 

^EHH^npb^ for if the of praV% U f 

whit 1 * rcqmrod to vtcfcaibd Lbe *fa(nlJ-MUmifti- fl™2 & W 

hold of thti ropfcp I lie wh«-3 be conrplsrtd'f th ^ 

ihi- whpclp which in wmfr might be" attend iirH ^ ^ ^ 

titj of the phnt fhonM nevpr be 10 groat The dedi* 

poisdcnuice of gravity, when sucb a wheel .u tbi* b 1JUl j W ‘ n ' ***“» of pre- 
Maoy other plfetts have been suggested for emulnvih,,' nt ., 
pnwpr. \V till a tihw aniapmvms upon the variJu,*• » ®«**f 
in« tl,- nmural dtlficulLea tit a hlTty country, Mr. tu-t. (hr rnni.ount- 

Ajm.., Durham, tank out ■ patcnt'dalcd October Zi ) ^ hyul [i«u. Into of 

nveyuiee of enmsgci dong iroO mdwL? "“ RH!i hwl of 

vvod railway^ tramways, 


facilitating the cooveys 


railways 
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flilicr ruEjiU; ' in Lhe inpeificatinn of ,, be 

at,ltM p l^.iL tt cmiCXIfe In tJie lipplicntmH or use of 
two. or mure. fLiHtl engines. placed ilp-nn the rail- 
ff *yt ar nthef roUtl !□ he lifted, at such a n Cu* from 

e*eh other a* tlm rmtiEn* af the line dio^n shall 
render m-iEt convenient, and io mch n manner m 
tliikt tht Action uf itiirh engines shah bo inlercAiuriff-r 
ti‘ tr ij-lJ nv.tpruvaL Mr* 1 nnhipson. a ay a, iljat 11 tfIle- 
ttu>f I he line uj‘ ruzsd riant or fall*. FrtUch or lbttji-, t* level 
or undulating maliers not; ihe earring** tooden and 
tmpty, m made In past in both direction* with a 
lUljfitrmlfy af prpgTB^p and at the umc Lldio with a 
du= p J.L.-1 1 ll, rt 1;i 1 re t-j-fi t i‘li kn .• vi [Lj A t i;i.i d on wbEcli my 
invention i* ubcuL to he applied, must be divided Eisto 
attention being given. in determining Lheir dim* 
Ean * M i to Millfe nf tlic tine, til regard to curves 
ortwqd* iLtfcil to tlj-j undu Latina of tlie Surface. Tim 
llcnrer it approaches to 4 level* and the fewer, m aim 
tire easier. di- betadi are, the belter will it allow uf the 
Et *g« being e*tended. Du the other band, should 
list line prwe ta be o very nnevan oeid, with frequent 
and 1 hurt benil* then the inLEETgl* nt spacts bctWMfl 
ruse 4 JIII siege will iieciisaarily b* required to bd 
ahortccicd accordingly, J *hujl prutahly be able rmJtv 
clearly to tnlulu my method by describing a supposed 
ei^e. Let the supposed road. to which mv Lllvenrinn 
li c.j h-j applied. he 4 e ailwiiy ! either adrvndy lei b»?ing p 
or t& be mads.) fro eh a colfirry to 4 sEjii dj," seven and 
a quarter mOea in length. A proper survey being 
Laket* ontj 4 plan mid section of the line re add. J find 
it ta be expedient lu divide it Into fire stage* in iU 0 
manner^ innwn hy the drawing fthncx&L The fir*!, 
be for 


■bij^ of th* colliery may bj formed Id a Inferably 
nniform mui, bv the aidi of end batteriea. 

Olnne and half inch to tise yard, being lb re e-qua^ra 
of 4 mEEe m tmizth. and te nnin niiu if nr m »n.«.TrnF t 


m teagth, And tennsqalnsg al a aLinirnEt, on 
1 ^ b u io hr* etrctol m ateam^engfne. af pt>ww jidEcient 
In dra* np the plane ibc loaden cod waggoq# n L aneo. 
coqfMning a Newcastle dinltlmn eaeh, at the rote of 
K7WII an d n half ft^-t per a-comL Tin* ifflge \% a rcgut.ir 
inchiii'ii plane, aqd ia to- bft ADGEirdine' to the 

Jlrsluf the modes Already dfierrihed u now in Use ■ 
for the returning empty wagons will pom duwnwani 
by their own gravely, oltd take the rope with ilium. 
p^pArotoy tu the dr*wing up nf another l«dea id 
I be full ret bring drawn up ineighl minutM and fnrtT- 
eigbt sei a qndt 1 the empty ret aJkiWed to paai dawn in 
■"freti mmute* elzllI eignteen fteeonds,. and tliree misiLLtej 
occupied in tlie change! a 1 tins ends, will cause one 
n-pc ration of the plane to be completed in nils (-letn 
muautet nnd vix SDL-nqdi. The engine which l CAll 
I ts ibr first jiaiton. The ■ecoml stage lies ovei 
a Cr undulating airfare, the two ejttremlda 

□f wutch are ilistEfU cud mile And thnLe-quflrtfirs. and 
kXmd n early k-t-el with caeh other, tile WnniidLate 
country a PI ufanltting, hut at too ■great a ewl, of ih e 
line being rtod^ed h vel ■ Lite and dedintie 


and the curves nr 


are mod prate, nni her heading on t inch in the yard - 

* sl^.n^ne, fe. I 
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drawing twelve loadpn woggnai along tins stage sit once at theratcbf eight end 
three-quarters feat per seci*nd r a ml britiiring alun^ with them a row? N"* I 
rnginir, which is alb wad tn run uff a wheel, net ccHini-eird with N*. ! 
engine* during ihclr parage tn Nik p 2 cu^eie p upon their arrival at which, 
twelve empty va^na otl- ■ubshtuted, which it tv drawn hark tn- S-0. I by 
the recanneiiiHi ttf clip wheel with that engine, bringing with them u rflpe 
from Ndl 2 engine, which i.«. n iu lifci? manner, .tuili'red tn run oJF a wheel, then 
ihtriwn nut of rtmni'xiou ivith No, 2 engine. The operation of this Stage- 
both frriEu and towards the colliery, li thus fflnird tin by lliE alternate ouhtm 
of Nm. 1 and 2 engines* standing at its extr emptily. Tlje pasuLgu of a *>rt 
of wa^uu* lakes Up SEveuJccti minutes and tkirtv-six seconds each tfAVp 
atid the change^ thr^e EntiiUtea; making togpllier^ for a completion oi the 
operation* thirty-* idst niinutev and twcRa seound*, or double the time taken 
by n set of half the number on the fint stage. Tbs I bird Hog* 3a hbu one 
mile and tbrec-rqUniters longhand very similar in regsyd to plan ntid ft^etioa 
lo lice iEcond itAg*. A itertJn-engine, No. 3 h is placed at the third slalion, 
which n the furthest extremity" of Che aLage, to draw (Ire loaded waggons along 
Ihe same; And ihe empty ones are tn be taken back by No. 2 caviar, in th* 
manner which has just bn-n described on tlie aecrmd ptatfC. Thu speed, 
end the numbe r of waggons to a set* are tho sanve aJsc. Thu fourth stage b 
mure iavo lira hie throi ih* «^md nlnl third, lending over n gtlilSy undulating 
country, and being nearly straight ; ibo fourth station, or further e itrtfuity oi' 
the *rrtee, being* in point of level, twenty foot higher thou the other end of it. A 
fleam-engine, N •>. i. 3 s to stand at lliu fourth sEntioJi, to ht toted Ibr drawing the 
waggons from the third fciation. Nosl 3 and 4 engines will tliiu allemascLy net io 
each other on this flage, as Nos. 1 and 2 have been described tn reciprocal o OH 
ihr second itayn, and also Nos. '1 and Lf nn the third BLnge. "The length of this 
Stage ts two miles: and twelve waggons are to travel togeiberj, at the Tide often 
feet per second, vhkh wM com pi eEo llie process of a passage each way, wilh 
the change*, ID thirty-*j*ht minute? nod twelve second?. The fifth and Iasi 
stage, whieh is one tulle long, decline* regularly by the help of cuts and batteries 
to the sLaith, averaging lliree^uarteos of an inch to the yard. The louden 
waggons are mad* to pa_i 5 down ,tlie same, in onnnexiun with tlic niaeiiinery of 
No. 4 cngioe f and ah« during the time uf its linitfirig a. ael of full waggons 
along the fourth stage; the waggans alung thu fifth stage moving with half 
the velocity of the waggons along”th^ fourth Stage, or Eve feet per second, and 
eonwqorEutly perfbtrflitig the jiramey Eas t]ie ainne dm*. The ndvfllltagcE of 
tbia coqper^iive movement ar^. that No. 1 engm#, btfing pildcd by lb« gravity 
of the twelve joaden passing down thus inclined pLunv lo the * tilth, 

rrquires only about one half the* power wliich othftrwta^ would have hern 
necessary fur drawing independently the full wnggnu* ftan the third statiun h 
and the d^rndlag waggooH themsrlvfei arc rt^lndned from procwdiEtg 
rapidly^ and tbesr epeed accurate Lv rcgitlntrd. The engine No. 4 |a U n>,l to 
draw thv empty waggims hack ajaan frnm the staitb. This mode, whereby the 
pnavity of i\*t |:i»drh waggons piiHsing down an inclined plane is oimbed In aid 
of on engine fur drawing tafitien rbi-wnrd upon another u quite 

nevr p and hn ne^rr h^n used before j but l do n»E cEalm it as nnvtm\ of tnV 
(HnJ mj.fttinr, aiic Rcoiid, third, mid fourth 4ra ^ ' n f wh j ctl n , y 

H^thod ,r npplud, ^ 1 »i,d 2 «nptpakte t „r m isforoW^y 

^nih ««-h o^fr M a* **™*i N*. 2 ^wmg il lB i™j k „ 

the fitr« m tbe Hcohd itahna, ud No. IpuHidg Um rmuti-^n, «k ™ 


, . . . . . „ . «npty{«j b BTOU , 

liMlikii) w-ijjgoinbuct agrnr.. LDguws N™ 2 nnd 3 opotMe bIbbiwMv in the 
smni; nuiDncr with rflcli olhcr Upon [lie itmd otag^j , at l 9I> ^ w ' -t 
4on it.a fourth rtfl^c. 'Ilw tr» ^wirajly to bofam utm.! wi a,; ‘ 

lfherli, nnd u ropo 10 ewll, of > length and lUrisaih .mtahU ,1 _ tW> 

w „ r* -L Ti. x" 

of a ready counexiom or the contrary, wilii ihrir rfi^^ lih . t , 

cauahli.- ^f h*inp aetsd ujnm by them, ui of turning round InJ^ t ^ 03 ' D / 
will of tho oaffo* m^n. 1 Tlii* tivuy bo r«Ld% H V hi: 

tacKici in use with mJllr-wpg-liEa far throwing machinery into urnuJ ofg*s ^ 
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n mr,i‘tlig power* and dots im-L require tu bo hare- described. l make iwe of very 
light irktlim-wheel#, abf'd T 4rb in the drawing, placed vertical! \\ ait prnper in* 
(ervols, ta hear (he rope* from (he ground, where (be road is straight, and ruund 
(he curves or bench 1 place similar vf !■ u l !-. in mclim-pd ptiaTlioiu, far the Hama 
purpntse* Although (wo inde* have been mentioned a* tnfl longest of thl alag^a 
Upon thesepposedmod, it is practicable, under Lite □ircLmutuntL-.s of a favourable 
rouEilrV, lu extend like operation la much longer stages. ^ritbout die appheii- 
lian tit my invenlinu in (he supposed! road, of which a deluded IiCgoliijE hu been 
givejj, boot* would bo required to draw tile Waggons upon tbs tooom.l pud iKfct 4 l 
aLigei. because 111 ascent of one inch Eu tile yard ri loo great for loco mo tin? 
engines Id be used upon them, iudcp-'ndeEii ut' the question jui to their cficcling a 
saviasg at all Upon hone labou r,, on ibsas* letfd road* where I bey are opplicmhW 
Upon (be faurib* or two mile stage, (hey might bo adopted* lull, frarn the doizbl 
■us 10 an advantage ujsdtr any oireuin trances arismg: by their use, horiei Would 
nifla (likely bo deemed the more eligible fist working ii also. Compand "With 
]iorae labour, tnV inolhud would, upon I hose three stages, effect, in all proha- 
biJ i ty, a saving of ifventy-fipe per cent. Ip CftW of greater jmrqunJiLy of sur- 
fiifp. llw saving would be in a hi LU greater ratio. A further and Very important 
reduction In the coat of a new mid, would result from its adaption. In the 
formation of a road, it is generally necrata ry tn make deep euls T and rftUe high 
bul[cries, in order to obtain a uniformly rising, full inf* or level surface : and It 
frequently happen^, too, tluit the direct line of hvjy must be materially diverged 
froin F to iuvEhur that por^^. My plan di ape uses with such bkt aEtenlEari to 
rrgubinty, the engines bring capable w\ iUimounting acdivitie% and the wheels 
winch fire mt Urn following or paMrivTr rope, atfording the neifil of restraining 
(he Kim rapid progren of a waggon down n dtfcKvUy. In short* (bate in no 
country, however uneven or VRimhltf its surface, hnt tblU may, by my method, 
lir traversed- f-Mf convoying minerals underground.* where thr uneven ness of 
(he itrolJi end their general I chHpoattiou to nnd uLatLun do mu allow af a ntuformfy 
Mending* deluding* or level road, my invention U peculiarly applicable. 
Briefly, then, nrid le will rtteily be cotlreted from what hai been said* 'My 
method of facilitating Hie conveyance of carri&gti ftlwtig iron and wood raif- 
wHyi^ tramways* and 01 her roads/ k (be reciprocal action of tirn enginev ^laiul- 
Utg it Hie e stnunities of a Alage, or portion <if road lu be travelled over* mis 
«ngtardnwtn£ Lhc rarriages forward in a dJrHtfon towarda i[*elf F and along 
with (hem a mp* from the athsr engiHB; whichrepo^ in ju tum F pulls (ht tame 
ur oilier waggon** by mean* of the other engine, back again, tod ntuo a re™, 
ihmwith—thin, by (h^ alltfnalcJy active and pMBtve agency of two rapea, are 
tlio power. Of fixed engines Itifidc to act iu opposite directions, thereby causing 
a rand Lu Ik- (ra Versed both way If* by luadcn ur empty carriage^ a( m v desired 
speed. It i* the reciprocal and interehaiigcable apidicatluo of power' as hath 
been desfribed, wblrb, J claim lo be my invebthm. r 
The inventor liftit An opportunity of patting bh plan into execution, Emme- 
dlately after (he scaling of bis patenl, at OurioJi colliery, in the county af 
Durham* and nhout fflVC-n miltjefrum NcwcosUe, Upnn a length of line uf bcvcei 
jmd a cjjuaifor tuilcs, os in tljf euppused case mrntitmeil in tho specification, 
fins pritriple w*a E howev*!r p m tlaal (tme euiy apjiljed throupl, (he medium of 
twaiEcanj-r ugThcij prevfoiuly ij*rd us drawing lodden wiggEiaj up inclined plan mb, 
IhE distance of the iwn engiuei- rrulli Cncb oUurr wb* 231 fi yardi, the upper 
en wltercof ia a steep iiidinod plane, yorda Itup which (he cftrri;igos 
were drawn bv (he Ayton engiuo; mid the remaining poiiiunj which is 12^2 
yimfc, wine], bad previouaiy b t r lL worked by ten powered ban* s, the ascent of 
It being ba| feet* bol not a regular nceHvi(y. Tlu- engine a( tlie lower cud was 
for IIlo purpose of drawing lyuden up an inclincd_plaiLB extending r 4Wi 

)™, Jtl ™ ciffltre*y nirrciion* or to wards ibe colliery. Tlie I wo engines hi 
wMttum to liieir former work, h»we brrn made n> rccinreaulu with each &0l tr 
avtr the wnwc lengHi of the hone read (which baa ewuMerahle curves and 
irregulantiFi ) eccerding to (he inode described in the Ibnttaiw apedScalkm 
upcai tiiE Mcond, third, arid fouriEi jiiaggi, 
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Six louden waggons coupled together, carrying the same number uf Nvw- 
taUfcle chuldToni, ut ton* Itf c*’U uf C(als, pass npw&rd a\ h spi-ud vt IO 4 feet 
per second, of 7 iuiUh an hemr F with the groute&t rn?ws end certainly, affurdilljj 
e despatch by no means derived ptinUily frdll’v ill*! M>e of Hliimol power* 
ivr& extremities being visible to each oi3s*r F ore furnished with flags, to 
give alternate signal* uf the readme** of the waggons so proceed^ When 
ihe ntmrjypli efe i* hb^y, and lh* fUei cannot be seeji h signal* are mode by 
drawing forward tin* retpe three nr four Vanin witb Lire i-ngtino. at then did 
which tW WAggnru are in ten deni t r -» nil, and which Eh lUnlnnllv perceived jLI c 1 1 f 
other end And in the dark, (for the work is daily proMttltod during five nr 
■ix hours* absence of Ikgbt during this period of the year,} ajpuch ore given by 
a fire kept Up at each rod for lighting tbe workmen, which is frllilt from, «T 
opened to, the View of the opposite Citrainiiy by means of a duor, A person 
Ac^On. | ianiei the waggons minatiintlY, Seated in u chair fixed secure tv upon ihe 
fora end of 00 l l of me sedev of tin; leading waegun uf the *el r which 3 3 easily 
removed from one to another- The uie of inch litlendarit in In diTEiiguge lh^ 
buttling nipe from (he waggons by means uf a spring catch, in die event of any 
iuddtR emergency, loch the breaking of a wheel nr mil, nr the hailird of 
running down any objecE, the slagu in c|imtioli Jvmg over jl commim. Fric¬ 
tion wheels of cast-iron, weighing H Ifctf- each, having an axis of m afleabk- 
min, turned in 11 lutin', and Ve jgbmg 3 lb and running upon a frame of oak, 
are pEavrd eight yards nsunter, on the straight purl* of tin- tjy, and five yards 
from each other along the plrpra. For ihe hiilt-p purpose they lire put ml.i- 
frames of Iron And wood* winch allow of an inclined position In iliiv angle. 
The requisite inclination uf the wheel, or that which it best suited in the tur- 
rAe uf the road, is noon found <m( bv ihc nsad-wrightt Thugr*mt*hi devia¬ 
tion fra 111 a venkrf line found necM^ry in the present chsj.% ims io degree*, 
The angle pmperiy adajrting tfio kuning frickkm-wheel, is that which allow? 
of neither nu upward or downward tirm* of the mp* # but which presents the 
wheal in *tich a manner as that iht! strain of the rtfe shall hr in a line at right 
angles with the a*k The friction-wheel* are 11 inches dkinrler, with a groove 
2J inches deep, opening from a narrow bottom (ti 4| luche# at the top. The 
trirlinitifT wheels have a cast-irDn hnrn prajccting 5 Inchci from tlio frame ai its 
undvr *\dc t to receive and fj^iide the my# inttF riia gt*«vc. TIik wheels ate all 
nnute to Tim tipun oak bearings^ and are gr?nsrd once every day | they act 
Well, and run ill the licrbleat praiblr manner, occasHining a frktlr.m incTvttihly 
■mall when thtir number, (550 r ) nmi the length and weight of r»pes,. are consj- 
dcretl; for in order to-preserve and k#rp late the rrp« P they are both housed 
rray night, the lost act of leaden wag^fmi being rirnwn up niiVinm the tail or 
pfa-Ssivc rope t and in the mum mg i/mi rope being first conveyed upwards with 
* failigle empty wnggon by \ bursr, which purfunus llietfiek without difficulty o£ 
the rimtmtu] working pace of 24 milt* per hour. 

In the fourth volume of the Tratufa'twn* of are Home 

very Eutcrat fag paprTi bv Air. Scott, of Ormistoki, whicli ore dcsvriyljve of 
sever j 1 ingenious metlioJs of overtomiug ^('rila on Tailnrads by mesne of 
animnl power ; they are, fur the moat part; tinaulled to ihc scale of operations 
coqtrTnpmlrd in Eh^ jffeat linea uf public niiksiiJ now fhrmthg in all paru of 
the kingdom ; but ill branch eomuiunicaNon^ from one line to anutbet, and for 
facilitating the imlfic and iotmemnw of iuljacclil Eowtui and vdlegies wish th& 
main 3Jnes r as well as Rre formation uf private railroads, where economy of con- 
sEfuctErm is of primary impottanee p some of tin- vkiggradons of Atr + SmU niiptar 
lu be deserving of aikimtivc Considerntion, Under these impression J w t - shall 
make u few extract* from ifrc^c papers, for ibe iuformatkiii of our readers. 

In the first plan which we tliall naiice, wftgguns or carriages uf anv fcind + as 
Al^o hunts on Wliifffs harbg wheela to correspond with the breadth of She 
™contiliie m horiaontal in passing up and down inclined planes, 
even of 4? a ul eUvation, ni if travelling tljran a Sevfl railway, ’Htc first idea of 
*inl^ T? 3 1 * ± ? I P ,tr ? Isi , wAggtms on purpose fur asee riding and d^ceudins nrmn 
so akep mcJinad planes; but an improvement whs uilerwaidj thought of, by 
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which cmrria|^3t af almost danriptiftTi mm? pa*H up and down these 

inclined planra. provided lIjaE their wheels Lhg fitted to the rallwayir 

All public lines af railway will require two distinct gelt of railway tracks^ 
nitd. cortEcipicntly P the flkdiut'il plane-* upun ii must be fitted up with nutfhineiy 
that will take up carriages upon tht ascending planc h either empty or loaded, 
Ett tin' sime time that ompty or loaded carnages nrc pairing down tfti descend¬ 
ing pfine; and, ixi like En.inrmr, [l-I dnwu on tlifr di;«cefidio^ pi nil* 1 either empty 
or loaded carriage*, when ibtfi nre Deitb.PT empty nor loaded caTrin|?tkF to |jum 
up lire amending plane: all sueh properties lire requisite for general ferrfee on 
a public line of raj]way. IrcJirmd pW^ font hava upOEl them UC^ndinf and 
descending tracks, nru L’cdled double- inclined plan us; but [Lnsc about to ht 
described inn? be Cal|.-r] dnubte-PafErd Iik 1 lined planes, as both the asruEiding 
nlld des^endin^ planes hare tWu 3*1* of railft. 

The first step to he taken towards the fwmftnD of Ebe?e IndiuH plant** 
is to rum men re ul the foot of the acclivities Eh lit are proposed to be oxcendtdl 
□ rid dHOti?mkd, juui to cut forward u level roadway of n necessary breadth for a 
•double railway,, nut Larin* Jl-ss than four feet in bread tb between tlw two rnii- 
way», until n jHiymifllaliar bright U gained of from eight to n-u feet Tbn 
fore U not Eli th; left pHrpeiii"ib ltij.| cir, in tin- ]mt pro po liff method, but SI to bo 
Blaperi away tawimls like rise of the acdlvity with Jin uniform uvular rilipe, 
until lE forms an angle of 4fi a with Ilia horizon^ or an nut ward angle i>f lild 1 * 
with tbe level Einc nf the railway. At tbs top of Ebis inclined plane wt? a^ain 
commciicr and cut forward a Eirnifor road Way h until tbe 1’sce of the f)Ut be Mich 
ns will admit being formed into another inclined plane. like to the first ’ and, in 
Irke manner, eoiltrmir to rut forward roadways atid form ill dined plane*. nil Mu? 
way in the |op uf the aadfrity, nr rfoi- t« a bright wllrte It may be judged 
pmper to strike ^EF with a level rad way. All nt^p ilnpes are In lie ■care¬ 
fully HaipijMS witb WcIl-drTa'fcpd diiTable rtoEies, laid in lime; and ibc sides cif the 
Pondwnyi are tq be property built witli a fo<H^buiidj«g n until it re^ch near to tbe 
foot of the pavnl ehppra. Strong walls are also to be built cm each side of tbe 
wl&pft* witb largf ht>*n slmie*; the tups of rb m? w a ||p vrv to he carried kip 
parallel with tbe slope of the pavement- and the height uf raeb nf iFechc Walln p 
in cLtauriiry ul right atifHci with the pavcmenl^ may be throe feet; and t hoy are 
lo be carried up to a level with the upper roadway. A middle widl of itFeno 
indHOrt-work, of four feet inthiefcneM, in to be bulk rsactly Up the middle of Ebe 
p^venl itaipc* H CorTCapaliding precisely m In bi'iglit and dcpe with tho side uuJJj, 
and which arc also La lie curried lo a level with I be upper roadway. 

Mite bcin^ thus far amiEipcd, the next itep i>to Jay till tbe level roadways 
with t&kllr w> hi to fnlm railways of nhciiE four feel ibroe inches between tho 
tmfks- Jtafh are BDt only to be fold along level roadways Imt |hpy arc lieu to 
bo lltid Up aluEkg the foclhlcd pared pbtn^,. in a secure and ftnbstantLai marine 
Thfrc Ei, Elkcwu*, a X&il tu he laid klpim tHe mp uf each of tlic side wails of tbe 
inclined plimc*. in a pa rail'.I inahtlrr tulllOKUpon [lie pavement, and which 
nre Eo be Securely fined within tbr?f illfhet vf till!- fate of Lhe walla. The 
length of a horiiOEtln] liElt between the r;dla tlmt pm? upn-n the pavement and 
tbofta that are upon the top of tlic wd(^ WdH*, wiil be found to be (nt tlie beighl 
that ibrwc Walla are propM^ed to be bniil) four Xtvl three fochea, nearly, NnW + 
if a rairtiige be mode with twn pnfo of wheels all of the sjime didmckr p having 
ilm fon-whedli to CoiTcapund with Uie railway-trjkcks that arc rtpon Etn- pave¬ 
ment, and lit 11imt-nheels with a longer axis, to COiTi-jfHmd with the distance 
between tbe rail-trarihal are fixed upon Elie top cf |J» «ide mdK atui ilm 
rnles of the two pair of wheds placed at the caleulaled diaEance of four feet 
EIlTCC inr.he* from each nther.^ifmil wEQ tbc'budy of such a Eutnringe, when Jjasfr- 
ing np ancl down these inclined pE:meiv remain cpually Jl-vvI o-s If I ravelling along 
fortl railwayi. A carmgftf *ueb as w* liave desenbed^ could not travel along 
a railway with single rait-lraek% owing to the ax leg not being both of on- 
length; and to have a railway on facli ild^, would be attended with much 
additional expense ; ur to hav* small roUon! on prajectiug ends &f the hind- 
iialcs, would give the carnage an awkward appCNinmec; therefore, the fullnwing 
luetbud Is propaicd * why 1 is, to liuk a place at the fool of tbe in d i ucd planes. 
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of U leng-Lli, breadth, and depth fit iu receive a platform earring with four 
wheels, lla fare ones la fit the rail-track* on flic msnt, ami il a bind wlieeli 
to \[i tile Ernrks that sine on Uie lap of the lide walla- Upon ibis carriiige two 
rwh fete to be five*!, lu ci'm^puiiu exactly upon the Ibtl 3 rrail! wjlv and to butt 
agniitHt Lbem. A Kiiyfd ittHJ dfrlUghS-hor is la be strongly fEaed Id canEi aide of 
this carnage, to fasten the rope-* to, by which the machinery in employ oil la 
tahv lip nr let daw u ilia carriages. The ptatlEOU tif ibe draught- butt will be 
regulated by the centre of gravity of ttlr weight that U In be bruliKltt up. From 
ibis oirangt'ineist iil wili Appear, that a waggon, -ueb ns wo have f>Ur- ,1 upon it, 
dr any cart or CJUTbjfp? whaiCTer, that has wheels conrespondbna with the reH- 
way T will readily enter upon tIsiw platform carriages* which may easily be pre- 
WtilL-d from running uff r while amending or descending upon the platform, by 
iririm* of a piece of chain fixed near to ft i fore nodi. As llicse platform enr- 
riage-^ Bfr only IriCcoded Eo pas* alternately up Emd clown the Inclined plntice for 
carrying the railway carriages* it 11 rc^uteitia that, nfl reaching the top or 
bottom, the rack shall almi cor re spend, tla.it |lie- w^ggoni nuiy leave the pfnUbrin 
on the chain Wing unbooked, thut is to prevent them from nmnang prem anjrely 
alb An erfrtritatiit was mstde uprmti railway having a declivity of twelve anil 
a, iuilf inclies in 100 feel of length, with o Itwried ci^'fra^an, tliraa werghf* 
including the carriage, won two £oelb, A middle-sized nld, umn puahvd lhi* 
wa ^^ <S| ' th b declivity p and gut c It A cmHiide cable motion ; the waggon was 

■tupped when the lame old man set h'l* back ju>h,1 ei sit ii, olid bronchi U tip la the 
n hove-me ti turned aedfrfcr, without much apparent diffiL'ulty* This it tinted to 
show, thus where like distance bcl*reii eIic inclined: p tan os is short* the carriages 
may he pushed ttloilp by one eu.lel npen n Ic^rl railway ; ot he might his put in 
possoE-ftan of a kind of per deration to h* wrought by treadles, by which he 
toltlEi employ batik hjs weight and his strength by laying hold of two handles Iq 
glvf greater power to Ilk fot Or r in place □/ cnlting tor ward a level roadway 
eo iho ascending plane, it hljv he cut with an *d!*y deidhrity, and the railway to 
tlie dcvCendina plane with a gentlo Activity, by which ibe CiirriflgCiij nil being 
put bn motion by hand, would run nf LhemselvEJ b the had l turd plane*. fJy 
forming lb* roadways in this manner, the ascending phuie would become some* 
vrhut more n atJtl the dezeendirvg pl«Oe imiefkii Iei^ m height, than ibey Would 
hriVe been htni, lLie roadways been level; bin as ttnajfee best tu hive b>Eh 
inelined plannt of Ibn same length, it will only be treceaaBty to make the 
deaceEkding plane with a longer slopes for aiLhaugh 45* lb here mentioned, 
there k no neceisity Jur adhering to that angle- Where the distance between 
lh*En is ^real, tins lev at mil way, and aborty LO be employed tu> pull the carriages 
them, h to be preferred. Allbnu^h ii js pmvtieablo lo make inclined 
plane*, upon the mm# principle aJ those describci, En take up meire limn oejh 
waggon at a time, yrl the power dull Would be rcqucrei^ and the several dlaad* 
vantage* that Would Jiltelid it^ arc such a* will much mot* than ^tiiiterbdBnce 
any advantage hit gain to Ik? made ; fur which T^a^in ibere netd be no hviiEa- 
liot 1 ilk recOmm^tkElftig Lbe Inkfng lip nr letting down only single wupni at a 
lime; and p^^ibly it nuy Lh- found tbalthe most bcncErcial and eligible weight 
to he cfimcii wiU not exceed two talk*, including the wctgbi of the oiirridgc. 

The mechanical power of on inclined p!anp s having 45* nf ale?sition, rcducea 
the weiglkl of two ions lu dint nf m2&i cwt,' lo wbfdb U lo he added for 
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manner proposed ; the dotted lin* A K repiWTHa! the original Uni? of lbe snr- 
and lho lino E F the porpondicnlar bright gained hy lIid four ittdiued 
Jj] oji c % A H C D in Fitfr 2 f *i 3 irclicm of erne of tht« indineJ pUttb, allowing 



one of the side wnll* built with hewn itone-a ; [ho dotted future fi he, one of the 
pi at farm airdages nt the lop F (.I of the Eneli o od jdftntv w hsff thg wnpgn n d c 
hi dotted has entered Upon it ^ /p il another ptas form earrioge at the 



hellom of die plane, whh a wagojim A ^ upon it, the for^tvliecls of which nr£ 
iiiitid with a pjfcG ui chain En prevent itu r,liming oil' die platfhnn^cnniijg? 
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Txhtm in the tici of ascending or descending, The wheel* uf this waggon tire 
uji-Hi a level with the lover line of railway !{ \. The wheel* of the phtfonn- 
cnrriagir fire represented iu Imvellu^ UjKJn the pnvenieEkt K h the 

Hiji of di*- flide wails MX; while kl i^presenti n isde view of prtof the fmoifr* 
work of the coding cylinders, und r.-- an end view of one of the (^linilcH ; 
represent* one of LL* ropes, and the dotted EguFo at 0 arte of the (toyed iron 
df H,T gh t -har» for fftSlenitig the rope- by whidh the eEHTiitge* urn drawn up r>r let 
down" Thu preceding Ft(j- X la partly il iXot-i Krfion, hut chiefly no rLffvalion ot 
one of ibc*e inclined planes; jfrpp p. th& mils in the bottom of the pious ; 
qqqq the rads that are upon tho tup of one uf the side walls, mu! fr the waggon 
Upott ]L The following fig. 4 is an ehvalhm of the framr-wiark ami raaclimnty 
to be placed lit the top. Hie Celling cylinder A \ is to be ptiwed to suit the 
Ascending piano, and tiie cylinder B is in enii (he descending plane- At M a 
couplmp°box is introduradp tiy which the axis of 'Lit? eniling^yJinder A A enti 
he disengaged fnHn tli!d of RB ai plcujlirt Upon the axi* of ihe cylinder® 
V D a screw-wheel L u tu he GjsdlI, and wrought by a [iLiobh-lhreaihd endless 
mJtbW S, that Is upon the axis f F, fJ|i the Lower s ud of thlM ftxl^ aicolhef 
pciew-wheel O i- fixed, to U winmgbt by EtralW two-llimLiJed codl^i H3fff 
li r on whose a*\* are two wbidi-handlct, n» reprinted in F'jj. o. The one 
end uf \h* ropLH that are upon the a oiling cylinders A A and B r ia to be fiuiicncd 
to d*t- stayed iron drau p hl-bara, already describecL Lpuu lhe tame usk, C D, 



the eetinder I b to be filed; one end of Jt& rope |j to pass over n pnJk V-wheet 
K, placed over a deep pit tt t suitable to the length tit the inclinedplanes, and 
m have a heavy roroterbsIanccDg weight L fixed to h, as represented in dotted 
in 4 At* II tbs diilhc may he effected by means of wheel W 
pinion apparatus, 

1 n sLtnatjona where a stream of water can he hrough t fejm ard to the top of 
oblong ntt may be tuiik of a depth ttlliworablo to the 
hngih f the inclined plane, atid a level mine cut to Eli bottom, to tree it of water. 
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tK-pr ifizs pit u to be placed a lap-* culling cvlEnder, having a range of burke t* 
Eiupenftd from it liy mpcs; tbc ^LCchuL^ sure lo Juuc Valves Eo own upwards, 
fay niH^EiM «,r small cords. The rop^i lliflt are U> pull Up ihe 
waggons are lu pads over putfey-wWIs pEqcwl .iti a. proper position* and at a 
proper bright, lb& pile cad of the ropes being fisted tp the Waggons, and the 
ptltt-rt-nd to tlLE! pit cylinder. TTit- weight of water that tfuh bucket balds 
bei]ir in own, frill enable the engine m m to know wL;ie number ti> fill for the 
Wfj^ht of tho waggon to lie drawn up; on the areas my number being filled. 

E ' e y d^'Elld, unil pal tip the waggon; A brake-whed b to be Used 

eu ilrie ama ul the pit-cylinder to ragLltala it* motion. W hth lbs backed arc 
Bt the bottaii'i of tbe pil, should it he t u-ij li in-rj lu Jij:l dawn a Imuled waggon, the 
counterweight fa to he adjusted to the weight to bt- letdown, by pulling a 
neqewry dumber PS the vxk c-cord ss U? permit thy water Eu eaeiipe I'roin I lie 
requisite number of buckets; the ascent of the buckets mid descent of \\m 
WAggon to b« regulated £h b»W„ by the brake-wli el. ShonL.1 .dI Mil- bnekeLi 
*** aJ l ^ e bottom of the pit. ot a time when they are Wanted la pull \\p another 
wa m^h rop^i of nil lilt valve* are to be pulled, that the bucket* mnv be nil 
emptied s and fut thin purpose there is be, beside* (he ranee of bucket* 
already iM^ii[jlined, a lari* bucket, with a waive in its bottom* that open* un 
reaching the hotumi of Eh* pit, having its rape coded tlie contrary way round 
ln£ pst-cylinder, lu tlial tiJ the rtkiUrc el buckftEs j; itixa bucket i* to hr *n su'- 
F™ T[ om fte pi^iyrinder, that, when all the other buckets are el tlie bottom 
of the p]L„ this bliiL]) be at the trip. By fill dig eEles luTgo bucket with water 
when m ebc top of thtf pit, it will d&tgetld, nod occasion nil the empty onea 
to Ascend the same pluce; and, when replied, they trill again he xir reodtnc?s 
tu piiJ up anottier waggon* Il_v thu^ hati.Etg a of buckets, the counter- 

ircLgbt call be eo ri-gidaIed :L-a to answer ilte weight difflront curriagt-.-i, 
tt 1 1 etber lij.iilcrl Or urjJe_i>J<■ 1 1. It i* unnei.’ei4on j to pouit out the fllmplf u^itmer 
in wlifdi the irater can be directed into the different h^ckrtu, ami slapped when 
Hot wanted. Ihe pt-rpeoilicular height of cpmal-locks is iery |enenl% abstut 
etgilt fopL Tbj< iippeors also to he a auitnlile height, for the gnmt*r tbl£ iFte 
hi-tglit ih ihe greater will ^ be the di-fitoportion of curt!i in- and tuasou work, 
bi-twecEL .l hl^li and low (adutd plane; fur, bv cal cult Lion; ff'will be futtrirl, 

I hat, in the fcraifttiDn, one ot Mteeti feet higfL will cunTain' four times the 
number of cubic yards of solid cutlfag eiimpnred with one of eigfht feet; nltd 
require four times more face btiildiugs, and ihen* of much greater sErcugtb, At 
ths*e Nhajrl ittclilted plauei the whole rapes, Eind iriachineiy may bfl tsmfed lei, 
and kept dry mall kinds of weathet j and, under the same roof, the eUginE- 
liian nod his boy may have a cabin. Ik ia with % view to reduce the number 
at horses kopt. that these short mcFtned planes ore so much recommended, as 
sbo lollnd employ rtLcnt for Indus trio its UbottftrB." 

Mr. Ihompbon's pFula nf wnrkrng incited pliLues by fixed engines, ha*, w& 
UTiden!tiiELd h been successfully carried iotaeflbtt \n many pinups; and so have 
some of Mr. Scotvs urnpadtiuttl, in a modified form, We muit fciow, Ijowcvpr. 
Iclive this part of the Ruhject, la intfoduee tu the reader an eutbmy tliffcrenl 
dcKripfaUQ of railway cotivjfyjirtcc, invented by Mr. H, 1L Ftfmeh [|E present 
the engiju^r m the Li^dcm Dock Company, and which irn patenh-d bv him 
un 5Fie nf Noveinhcr, l.S'il. MniEfaii of two Fine^ of mil laid! upon this ^ 

gTomidn aa bercloforE, Mr. PuJuit-r * rftilwity consiits of only ode, wElecIi is 
elevated upon pillars, cmd carried hi & straight lino acraus* lUu cnatnlry, 
however Uildulutuig and rugged, oveft bilbi r vilkys, brnok^ and pr«% the 
juEEjrm being lufigtr nr iborttc, Iu suik lJic height uf the rail above Lite sorfiiee 
a! Elie grmmd, m a a !u prraerr^ (ho lino of (he rail 4f iroyj rfraip/\t n whether 
tlic pLu]e tn.- biPrEiutiLBl lut iiicllnecl. The wwonip or ra^pUtt'lef fur die 
gooih, [ravel in pair*, one of a p^ir being susp^ilded on one sidfrof lUr rrtil,au-d 
Ihe uiher on the apposite bk* ptidien &om the buclf at a ban»e. By dill 
BrraUgnmeiit only two wln-^ln um emjiluycd, instead of ei^hl, [q potmv k pair 
of wagyoEis; these two wheels Art plncE-d OIJo be/am the other an the rail, and 
till' HxJe-trcoi upon which they ntaIwv ait mode of '.efficient Ifrir^rb ami 
«trengib tu famiestP ruled arms of aupyhvft |& whlckare Impended the wae^onfl 
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Of receptacles cm cacll llde of she fall, fkr tentre of gravity htw$ ft tuny# bfluir 
thd turfavt of tk* rwh Th§ jvrfa by which the waggon urn suspend ul! 
ore Lhfl»-Jtible' )i<en^ ^Ithnugh the nreighta an each eld*? he Hot cqlUil r 
they will, nevertheless,, be in eqmlihno^. be may be nb^rved in a ihip„ 
which, being Unequally b&ded, assumes such an, tlllffk with the surfeits fll prt- 
wrm the equilibrium- Although an equal dirlribuijeu of the lead on both 
Fiih-'i h dturablf. It ii not aMesvj. A number of earriogra are linked 
tagger, anil towed along the mil by S hor*e F il? hargoi on a canid. Owing to 
tlu* undulation of ihe conn try K (he horse will sometimes he much below lire rail, 
in cpmwpiofiE of wlikEi kc tj proviikd with u sufficient length of rope to pre-- 
serve a proper angle of draught^ 

fug. 1 is an end view of the e&Itiiiijt* With a ernes section of the mil f and A 
pilliir, showing it* form, and manner uf filing 

FSg, £ h w side view of the rflilw/iv pacing OfET &n uneven EUrfnrr, with 
three of the supporting pillars of um qLiw h oath. Upou the upper surface of the 
mil are seen tho two carriage-wheel j,. and the manner of suspending the wag¬ 



gons or meptadcs from the axlelrcc*, which I*, howorcr, better shown hf 

Tfy. h Jettem 11 n + J 

3 is a plan of the same, which csbibite the comparative menaureilieilt^ 
and the mode by which the rraptuln ate braced togi-titr. The omne lertera 
or reference refer to the UOll parts in the dliferent Eigur**- A, Fig. \ r rspre- 
■Btfft an Upright plllai of CiUt iron, having al the shoulder, a flange, which rest* 
up.m the surface of the ground. The pillar h formed with ribs aL right angle*, 
whbh can verge toward* the lower tlhremily, and are noii-hed In the cdgesT fur 
the hem -it bocu#^ it firmly in the ground. The hole in which it U to be inserted 
n to Ins prarioiuly vil rammed, by a Lind of pile-driving engine, and the foot 
uf in* pillar vniTToundod with bird mats rials, which are also to be rendered 
as Ra pofrfihlc.* Tkftn of these pillur* ut shown ilsedin 2 r placed 

tt D omo Wt apart. AI tfa® upper cAlrcmitipi of the pillars are long clefts nr 
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CSpollings, In woive the rail B, which is composed pf degl plants, te I on I heir 
f. d ^* ™ “eimpjur surface C defeat by «,ul or wrutjghl-Lrori phtH, a 
it l CZVTl i. CA 0ri tipper «dp, ^ ben [be rail ha, betEt euiiie tini l- in and 
all has Jiitesi a tearing* a LLtth.- adjustment of the line may be renuuib- before 
,Tie r,li] b ^ I[ed to pilWa ; Eo effect whrehp Cl very rimplp end c -v mrlliad 
“ P^V'WL In the cleft uf the pijlnri, and under llw rail, tvo t-L'tltrir a „ , n 
ijilrmlijf.d in oppose dirhems, whereby in level mev be fldfit.led with the 
nicest accuracy- Tile wheel* D I) nr.! prodded with lianges, to teen thtm . ci 
th£ nil, JiTid luapr jisiittHtn^iftrerilghtly wocav^ to adapt their surfaces to that 
of the nuk* BE are the arms dr axle*; HI I w flu? tecepladea for tin- 
|rooa!*e which an? made #f plflte j'rnjii. juh| are ^Uapendcd to the anus a-, bef-ire 
incotionnd. b-v the inflesifi* rod* S I I L To one of [he arm* a chain K j, 
hocAecf [n which a towing-rope nmv te conn ee red. Any number ofciinrEagei 
inrir then be artHtried Logetber by chain* hooked an to the angles. 

The Eumrxej 4 is jq traded Lu exhibit a portion of the railway in pae # 
ch * h,ct]] °^ fl h >' »Wch K-vr-rjil of the oteutditf which frequently prr-^n 
themselves ate overc into. On the If ft ls at-E?d a joiuterl ntll p ur^-, that croasea 



the road over which the carnages have just paused, and Ehc gate ivt!ng bacl: t 
to leave the road Ojfcefi; the faunae and man birring jtrtt forded, the tram nf cor¬ 
dages Is proceeding in its roiarae* and following anther train, port pf which is 
seen on the right, eroding 1 tail bridge, dm ply cpuilnictcd for that purpre-f, 

_ Proriilon is made fur Cm Lite of carriages [hat are proc tiding in pppo^te * 
direotmns, by means of riding* M or pitting places. With reijicr-E to loading, 
if both receptwles be noE loaded fli the lame time, that which is loaded first 
imist be cupporl E-d Sltil the second u fq]L Where there Era permanent loadings 
plaae a Eli? carriage {$ bright over a alep ST block ; hilt when it i» loaded pro- 
roiicuoU*Ey r it ij provtjpj with a supporl repinccErd to it t which in turned np 
when not m ii»r + From the imall height of tJie eilrriitge, the lending of those 
nrtid« u*ua% d^ne by hnfid becomes kii laboriona. Ihc mnWadiPg may be 
done IT! yarfonj wrny^ according to the substance to h* diacltarged, [he m*cp- 
taclei being made Eo ottf-n cilbeT fit the bottom, the ends, or the rides. In Junic 
caiwa ft may be desirable to stipend them by ihe-ir emit, when, turning on their 
OWN centres, they am rasily dUditirprd ride ways. * 

Among the advantage conEeniplat^l by the"patentee of this railway* mnv be 
cqentiofied that of enabling the engineer, in most cbjes, to coftHtnut a rail war 
on that plane wliich is moat ejfteluijh and where the shnpc pf the country tfoufiJ 
oeouion too greai m firpenditure on funner plam—tliat of heing main tamed in 
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A pWetfly straight tine. Hud til the fari% iwfcb which it may always K - 
rtiljliFtod ;' in facing unencumbered rMnureoui substances tying: npwi 
in jceeiving □□ interruption from Btinw, as tliL- tilde tliat may lodge on llitf 

m cleared ntf bv merely GlLng a brush before the first curving* m lbs thin 
dip facility witn which the load* may be transferred from ihe railway vti to 
ciu-riaeui, bv merdj unhooking tlio reerplnvlea* without displacing I hr zwde, 
nr froth t^tber carnets to the railway, by tiw rerei-c operation; ill ihp jmrtar- 
Thlkm of the artldfl* conveyed from Wffiff fractured, uwing to the more uni- 
jhnn eliding motion of the carriage*; in Dreu|iviiig !■;** land than any other 
railway; m requiring no levdlmg or njud-nijiULriL^i In adapting itiislf to Ail 
situations, as it may h(? constructed an tins rtde of ojiv public nmd p un the 
wuftv and irregular margin?* on tlip bradi or ihfnglcs of ibe sra-shtiTU., iEiuO'Hi, 
when) no other road can be made ; in iLo orifljnul coal being muth b**> and 
tin! iinihedimenta and great expense occasioned by repots in the urdtauj toodc, 
being by this method almost avoided, _ ^ . 

A line of railway an ibis principle wns erectrd, Lit IJ? 12-5„ at ■fi.difa.su,nt B ill 
Hertford*bftr f chiefly fur convoying brides from that town, icrurf She rnnraW*, 
for shipment in ihc river Li^, The posts v*hkh support tbe null mre about fi^n 
feft apart, and wry in their height from two to five 6xU B*-cording to thi- Undu¬ 
lations uf ihc lUtfare, and eo as to preserve a euBtlrkUOiii Ibori ton till li Lie 
raiL The podtM: were made of sound pieces of old oat, ship timber. Aii 
du- slot or deft al the upprj- entla of the jtfULs, arc hred deni plfthki twelve i twins 
by three, set in edgeways and covering wilh a ibln har of iron, fib out ‘four 
iacbca wide, fiat oti its under side, and very slightly rounded on it* uppt'r side;: 
the true plane at tint rail being regulated nr preserved by I lie acthm at EBtmler- 
Wcdged between the tottnm of the mortice*, and that of the planks. By tins 
nil, on the level, one bora seemed to he gjpsldii of drawing At the usual pace 
about fourteen ions, including tha carnage** 

Th#Idle Mr. Trcdgold, whose opinion m maiteri of tbll nature will ever he 
Entitled to otLeJItive consideration* GSpWed himwtf very fuvuutnlrEy IQ Una 
iusenlinn in hli TWofire an HaHrowii and Carring* * ;—* J We eiprct (lua 
observes) that this single railmad will be found lav iupyrsnr to HlLy nth^L’ for 
ihe loniyjancf of the mails and thoye lighE carriagb flf which &[?rcd 1* tb^ 
prEiidpul uhjeet; bteausc- we are aatiafied tW a road fur iucb curriji^w must be 


i 


raifted in as to be free from the mlcmipdans" and cwmsings of an ordinary taih 
way, 1 " It has generally been vulisider^d u dr feel in Mr, Pilinirr'p amuiRemint, 
hat in order le tltabe lump in the road, it is necEis&jy that a purttuu of the ru’d 
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ahmilJ lie made In hum v. LsTl llie- i^irridfiM uptm it. This defect, Mr, '! Chap- 
HltH, tif Rtt)flJ-mw P Lambeth, prapoaed to remedy, by *Q cDtUlniotmjg ch^ 
as i<h crjuhEe it Eo turn itisolT upon 0 ii kf-lL HuapcusioSi rail* whether 
curved ^vr straight,. or from title nn^lc U> iinulhcT* Fi$. 1 on tin preceding p&g 13 
exhibit* an end view of the flamugc, and /V- - a aide view of lb* same,pvily 


Fg* 2. 



in suction. Bfl ii the rm\, hi i*a whr,-h mi lb? rails these curry the iurruit* 
plates tf, each lift vjng fonr ftlflitm-rullfN: * * t upper platen//: ibti Yi-nienl 
Uu nf Iba whcel-franur "r tomr-plal c * ev; they pasa ihruugh the plfltf* wand 
*„ from which the boxes are flimpeudvd* by the lateral Anna A A and 11 . 
Now u* llie wheels and fhuni-4 A f cun turn finely on their en // H they rucll 
rinmirt Jbur guiding rollers /y K - ;' to Strep llieltt In a right line mih the rail, and 
to eauic i hem to turn it l the mil tum^ Th™ cerrluM slionld nut be further 
amtader than » ub-vUttely nectary far the required currc of the Tail The 
hoi com of ibe carriage has a joint at one rliird of hi length, and k held up at 
tbk by the hooka k kj by rt muring tbm, the content! may bo lot oqti the 
fixed parts ci of ihe Itottnni h made sloping, so chat It may be readily emptied. 

About thirteen years ago it occurred to cite editor ofllti* work. that the force 
of the wind might be WfiwIEp employed in an nuxffiury pwr fur propuklun 
on railway* ■ and tiunaiih-ring that the mpeudtm principle. which had just then 
h^n p-nnnnloalod by Mr. lulinct, w,ia better adapted to that object than any 
other, he wrote a sluirt ppor on the subject, which was inserted in the eight Ei 
numbiT of the RtgUtrr of JrU r for January, 1&24* Under the MgnaAnn uf 
» L. H." The plan olwa embraced a ptnpodtafln for rmiblillg bwall from iho 
sea- a river-i or canal, to pass otll of the hvu Cc r n lit onto- tipoEl the mil, find the-E'f'Orii 
he propelled precisely m the sumo manner u the rceeptsebi provided by die 
tnvniTnr are, imd from which they pcarcely nee-d lo dilbr in imape- Both ot 
the** pTfipnaitsens hive been treated with Sundance uf ridjetlft, by pona wlm 
were either inieapaliEr -o? indiiptAed to rcifbO- Lint one of theili hovengs accard^ 
ing Eu the iicW 4 [Ntpent hn-pn reot^uly enm^d into actual practice At Sonderland, 
and underlet* fnvwurahle cireumstivncci. {ir-f, on the common ground raih) ihe 
writer need not dilate upon its frfiil'bi%. And m rcap.^Li She Other pfumaii- 
ltUJ 3 J r he will only observe, that belie ving it to c cm Lain the gem I of wjnrEmng 
that may hire after prove r>f public b^ncftC, liy beritnk^ ttot to place u brfnre 
the judgment of the reader* The following oro extmeta ^from tile paper 
alluded lo. L TTi e- Inhahitanta of tnmll islacLtli, and I he (vit-cuaii ^:nc- 
rally, subsfft ehiefty irpnn Hah ; uml as they ore remarkable tor rnliuEl 
cnnfitttutiun% it fellows that fh-dr fiHid rnnft lie strrngtSjening anil wbulc- 
some, I proper tlieTtforc, ft railway, an fttl(EIE7fl princwfe from Londmi to 
Ihe nsareEl leapert town or inhing-pbcc, that ahull give rt thu huwhitflnliuf ihiB 
dLV thf advalih^'^i of a plflltuul iujipi^ frt'tUe aheap uTlil wholeaame food ei jnyed 
bv't time in manfime iimaturniA In the drawitig which accoinpammiee this, 
like lew aketriicd ii entirely imagifuuy, and ii intended, to repre^nt a 
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wflffiy leading EG B Ha-part, ts - i tl'i (III 1 eriiriage-fi b- mg propelLd, aecurdlng t a 
Haf DfOdei prLvjfecEtfd by Sir. Fainter ; the fir-t train of carriages being drawn 
al >n^ the rad by a Wffl43|[tf stram-engbir* the second* mure in ilia pcnpcc- 
tire, ri siippo-ed to be drawn by a borse. Brighton h perhaps the mart i%ifcdi5 
iitnatign tor fliteh an LincIerLikuig, By a rail r....a.il fr> rn that plaflr, like Lumbal 
mnrk«E might be supplied wilEi a pmdiginus quantity gf fish within threw Four 
huura after their being taken from the sea* ai tho [CLuat triflbij expense of car- 



n f?V ? nd * f lfliaA * CT ~ to be eoijiS^i L-d sa an muilimv propelling forte, 
wbieli I Pimpwe r lb* rapidity with whfcb tin? fish might genrndJr be brought 
hi our market would pye h* al I the mdmnTug* of a tea-part (own in the pur- 
rlin'o -nl it If the IIullii.nde'Tt bare found it practicable (Mil it well -known) to 
sail otrr W in fvLip-wbiieled how mu eh more pmetleabEe and Bdran- 

IqreoLii would it be l» bring into me the admirable Lirilhie* furnished bv 
-Mr, 1 idmtr m bis new tmucosion railway, in which the reliance to (hemotiihi 
D [ *5* ean-Lug^ in reduced to onotwcolieth part; or m other words, whorein 
the reciliifi?! fiTii twentr times greater. A? objections witf of cemrse he raised, 
on the icore of the virilblciiEfti of Lhewitwi 1 must repeat* that l only propose 
il as an muiliarp power, !i wonld randy happen that the wmd would not 
be turnmikhw m going or mEtmlng; and II is well known that S,AV P winds 
prtvad more El mn any Other in ot,r qwt«r, which would be faTotrrable tor the 
pm Efia] ttaffie ; tliRt is, to London. In the absence of a aEeom^neinft. a 
h.ine should always be In attendance; so that when imsptavpd in drawing ft train 
tlf jT¥ WF ' v* fHT * u ™ bSsr brew should spring up* tiie uilh might be spread, 
and tbo bn be put Loto one of the rccept^les, where, over hEl bag gfew* 

Fatlolf 1 "** ahJ htmBcir tar frfah ihffllla the wind 

JjPfo »* rf **>■* pi-njc-ct, 1 pwri ta my 

dra^tr 1 fll “ Lr “T*?* ”J lfle V#««Li in All furegroond of the 
t?'^ twthtff flit of 0 CKl*l lock. My intention in this 

SknSbi :r : n vt Tjoui]r hc^u r 

iiRiix-llnl b" tK. k-J°S l ill? wnt.r nn to the rtllirif, 'where they might he 

«t the uml * 1 * 'j * lt L niLlf J l e** lcl tri«ity thoji linouglt the voter; anil 
*1 the Km, time •bow how •dvBnidy M r pjw. i»H« y j, . 
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IjrniKh eamnitnucatJon-to and &.»-■ caiml. and riven, or ui fimn an imiHiriant 
“T*? , S *™- In e«lfiD* a vbwJ, which l» to procwEn 

a declivity, End (,> anutber, nmncrcw, locks. miL.1 be rnnirwclcd at an 

■ c T' n . iE f lh r T UUl1 ' ? U “ !l *" uf t[ “* inronvemedrt id 

tin., trathc, w6nh maybe obviated bv the. adoption „r ibis ^pension raiUay 

“ a eu “ l,retu, ir eohimuiiji aijun. fie railway I prop™ t. to bn ccmEtnic Jl 
aa usua! elevated npuo pillar., and not to terminal* nn arrival at [be lock 

££££ a ^ k. T “ 1[ ' “H lErmin ‘! E flI [h ° *•>" end. j™t iriilib the 
aeti.nu ga.e* A, and be silpnoneii U[n.'n pillars from llin floor of [br look t3„- 

pri,U,,cL “ mneiod cut, (which h „ pirn,,) the double 
5?“ ?T it’iJ" s T""„ d ,0 have ail entered the lock, haft lM j one side ,,f 
the nil, and ball UJ1 the other, and they are honked ntt hi [he ail.-trecr or the 
whoe,* winch, are already upon [be mil for [hat purpnse, The pate, next to the 



river or tiuid nm then elnieil, and ah bring fail, the water Is let out of tin? 
]uck Ly 4 iluicc at D, till Jt fulls below th? nolttilli of Lhe outer antes; at which, 
tame the vn K h ktd all HispenJed on clieir uh>* in she air. The gates being 
nt\t opcusdn and the wind fair, they s^il across the Talley, or are propelled by 
the cither mean* pini-iJi.il by the patentee. 1 " 

flaring now noticed the printtipAl amuigameati m several different kindi uf 
rnOwnyir arid [II# mo tire powaf employed. we Ehall proceed tfl inquire into the 
nature and extent of the effect* produced* The resistance to the motion of 
tunisgh arises From three cansto, whether travel] Ln|r on the common mad, 
or on radwayt; but they fury in their relative proportion! according 10 the 
ntLiure uf the surface priced over, Thus the rt^tlldUCo to the motion uf a c*r- 
rmgs on the common tmi T arising from she aha traction! or in e quids ties of t|ig 
surfhccp to the rolling oft|s* periphery of the whorls* h grater than EhuL uf iha 
rubbing at the uk; while nn a railway, owing lo the imoot!iqe ls of the sur¬ 
face, the contrary is the raae_ According to the experiment! made by Mr. 
Stephenson and Mr, Wood, the reaiMancr at L\e periphery of the *rhtck on a 
gtwd Eerel railway doei not exewd al bout a thousandth Jinrt of the insistent 
Weighty while the some kind of resistance Upoti an ordinary tnmnike road p 
Accurding to our own Dhamraticma, does not arerage lesa than a twedty-hlih p-arl 2 
or fui-ty timea iFmt of the railway. It is from the reduced amomit of ihU T the 
fint FUrzatieiied kind of rt^Lil auci L , that nulwaya po&seM iticli mat adrAntagei 
for Wixmctiou | for in tlse &econd kind, that of the axles, the sfijfvrencc of frie* 
taon cannot he materiii^ nor can the reststanca fium air, (the ihird kind,} be at 
all diflerchip pre^uintng r of c-uujm-, that tho uppoaed iltrhcEi and the velocities 
are the same in tnelu 

Mr. Fahnerp ih bis description of h n railway, justly miiarts,, tliflt if wmfl 
accurate- meant of aacertaiftingthe regia trace rmids and nulwayt were ou aLl 
0 «*ilWll used, their Improvement would be much adnmctfil The rtal vofssw 
of either being then tuie^uivocally compurd, the amount of defect could Bo 
longer be a msttiT of more opinsoEL The propri^tun Would then knowwheiber 
au apparent inferiority arose ft™ siif difference of homea, or difference of dt' 
nuniCuicES ■ and it Hfcmld be of great ad FiB toao (t? introduce a clmiic in con ■ 
tracts, which would d^krtniue lV cllcct to ho |m>dlUcjL The meth Dili by 
which resistance of roadg ami railway i btii been ascartasned, have ntit been 
sufikieutly accumtp, or hare Ibtch too smonvement for general iwe. Use 
dynamopuler?, which denote tin? resistance hy the degree ofexlcnslnn givan to 
spangi attached to ihe tarring*, are convemeut eu ponahle iottnaraeiila, hut do 
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RAILWAYS, 


not liennlc ihe mcfl&un! with the necessary pTeeision. The teriidftncfla are net 
eqnable + from the ilregtdEiriliei of cbe surface ; neither dnes the farce which 
drawn the carriage etmtimte equable. Wlim huraca arc cm ployed, ibose in sC ru¬ 
men Li are of no service whatever, The ftlect of the unfqnjil lore* or reihfcmre 
occasions a vibratory motion In the indicating pointy and we cad never have 
conEdcnro in any result they exhibit. Similar defects are observable ill ill the 
instrument! I have kch. 

11 EliiL'th" had frequent occasion tu ascertain these resistauee?, t CnlMrueted 
an Iflrrtftmtwil which, by rcmuttEig- the Imperfection referred tc% has been com¬ 
pletely successful. The problem wnn to make inch jlei imtmimraL na would indh 
rate Very email different^ but which Would Hot yield, juithlritttf to ft change cif 
rokuntc. I therefore connected to ft spring dynamometer ft semicircular 
cErtrij? copper Vessel, containing water; at the ceutru is a ’-isidle, on which an 
arm or turn il fisted, and which very nearly caw a] win da with the iu-aide the 
vessel. The *ptmgi are m connected with the spindle, that ihey caniioi hi' 
*eted Upon wiEncml the arm fir fftn Uxmltig Upon its eentre h and piLMJJjg: ihroil^h 
"water, in loiter to msi through the vftUT, the latter trtiWt nwape by ^ 
aides; and the apace W-inp extremely small,. it cannot pai* rapidlv r hut will 
~y i i ‘l d to rise smallest force,' (Sen? u drawing mid description of this. instrument, 
amder the head LbsiHoiinu . 

11 Jj ¥ay of t-xhibidng the difference of resistance upon dsSlvrent railway** I 
1 lave attached a table containing flXLptirbnedt* un levBral. 

H Tbu brut ruhtinn Eontaina the mitres conveyed ; tlfefi trcond, the reiistaLtlco 
sii proportion to die weight ; the third, the whole efTi-cl produced, i- if. inehidihg 
l lie Weight of the carriage hy one hulTvc, nr orie bundled and fifty puftiata, lit 
two mile* mill a b rdf per Smtrr ■ ihd E-: sb, ihe UOUid cEL'ct, "r the load conveyed) 
in pounds the fifth, Ibc aarna, in ordinary nieoaurea; tbe iijtfhj the inclhmtifttr, 
repressed by decimal fractions, ms which ft railway, whose teslalance is equal to 
l hot jpecifii-il, vbmrfd Fw cuastrurted, tluil thi- re»EiTflHfir of the 1 1 mdpd corriageH 
diOwnwards may be equal to Hint of iht- empty carriage* Upwards; the seventh, 
the eFFect produri'il under inch cilcnmiiaticei ; Else eighth* the useful effect 
under thr snme, the weight of the carrioles heing ilcd^clCtL In each ei[ii-ri- 
ment, the po^nr l ■ noauqied at i/tic hundred arul iiflv pounds, moving at the 
r.ilr of twii ihlIee and a half per hour. In the inrlittqtioiis, the weight of the 
hena ilseLl, aj part of the effect pruduecd p h not taken inly account, thal Lho 
laJdr- may equally serve where mechanical f,;.rce is Rjiplred. Sutn* fiHowancfl 
tnu - t ihrrefora be made where on. 1 u - d. but t h* diSfercuve in the iJirli- 

natimifl given wdl he very crifiinp. 

Hie Mkwing table wd* pnbEfiliod antecedently to tile fbrniatku of the Man- 
chcstirr and LiiTTped rod way, till? icMLftauce ispan which, on ft level plane, may 
1^ ciinsLdored as a medium between l b^ tw’o IftBl-menticDed re-i^dta! tbit is, 
nbkut a twD-hanilred arid thirty-lifth part of thi 51 weight. It is also nec^KHry that 
the reader should lake inSO Ids CDEisideratiftn tlnit tbft eJtjterimcnts given by 
’ ? 4 5m 1 ** r f*P Kti rallwRVp were conducted upon ft welt-mode,. fhlF- 

8i red ittuddt wbilt> llie Others w«bte probably upyn purtiotis of rail cortsidvrftblv 
dec cnoratrM by wear or ntgfeei; far il Is col uiberwwr pc*sihEe lu ccjiceive so 
KTret a diflhrencp in llic reiiilrs, a? arc shown in the table? Frearitmin milld that 
™J ““ " l ca n-itdL'red lo be on a hM, Bind that the iurface moterld of all it 
iffw. ^Valhout Seeing abte to |ivn any procNe data for out npjnion, our *U*r- 

i tram- 

. the 



+ i r ,, . , , - -y nopurtaut fact ^ buweyer^ commuiiicftted with 

the fMhuwmg I able, that of Ihc g™t d lllcrencc of rcsistaoec found upon lho 
' tTHnirnad, byh*W£ mcff !y j^ghtlj eomr«4 with duit, n « it esUbit* 

. . .. “ w» 

¥*tuS‘U^"«. Mr - y^fl ap*n‘T)t 6 nt», M dtun^d In M, 

□pot, Iilatt mil, ' ti fil "l l i'» l r. iu!i» aooHnn nur riuwi u tu llie rraiitiiticn 
□pon mk. Tlw r#d. j« uW -cm 4 fr.t limg. 3* m e k f , brimd «h« E Uio 


wheel 


railways. 

























































RAILWAYS 


wli?el nma upuri dicm + nntl the height of the upright ]edi*G 3 inrhei. let an 
experiment rnadi± uriUt fwg fonded carriage*, each weighing S312 Ibv.., cnsl-irmi 
wWb S@j inches diameter, Ij inch brand Upon tin* rim which tttua upon the 
ms!*, liFM bearings If inch hrn ml, (Hill dtnmctrr of Rita 2j| incHtf*, the reaut- 
ftnee up a cortnin inclined plane wm found to he 168, olid down the mine 
making the mean reEistiuice I IT, which iiequ.il li> tb* 116m pirt df lire 
Wright moved. 

With respect to edgc-ulls, \ i was usual, until recently, tn estimate the amount 

nf regiA^rur at tlie two hundredth ikbH mI' tin* inda-twit w«lofih heit thn imTmivu- 



TABLE 


Shimmp the Remtanfr appoint to the Mutim &f a Ofry^ m different wtfiiLi- 
Hokm trf Plan** the Fnriittif i-eviy i?*ti muted oJ ike 2 lO/A p*iri e»f (he Weight. 


hcLITfiTIO\ Olf THE Pljse CQtML TU L Iff 
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It became* now an interesting point of mqmrT to ascertain the extent of 
the+e icVcral rcsbitiineei to mutktti »f whwh the foregoing table has mwvQ the 
total. For lh» purpose we are obliged again to resort to the ably QmilucLed 
experiment* of Mr, Wood; but m it wfflnM be impossible for u* to d ?£? u dctssdl 
of tunic CMcrimenta, or of I hr mefut tabfoa calculated therefrom, within tit e 
compMl of irilt article upon ibis eubjert, we must content nuraeivc-s with a 
notice nf thfe Tieirtiit* derived tSlcrafrein, anil to refer the reader who may b--* 
deii™* nf rw?rc preciite information to the author a valuable wi* r t, 1 

Mr* Wood found tlut the ratio <vf resistance to the ndlini? oftL wWl* ,™„ 
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WV i!)U; tin,I that, in the above experiments. ll,r reliance bv the aftriti-rt df 
tL '™* In 111* M far wimble mac. In the part uf the iniiitent 

"■ J***,' llc ‘ *<> C- Hd Ilia following Experiments, equal to 

the 30th part nj the weight; while, ill fom , u f ,|« experiments an Rte empty 

. l™ “1^*“™ nidcli greater; tram when* wc would he inclined 
to conclude, that (be renounce ra diminished by an itirrrase of pn-imire, Thera 
wno auhicrt ut -rfali-r, perhaps, an dl.irh [here is a e>cu,r dlverriti uf opinion 
“? *? lnw¥ wfl,eh S # «™ —d the [.revirju, .experiment*. thomth 

euffieient, in man; cast-,, for mwticiJ purposes, vet by no mnint tend lo bring 
the inquiry into 4 tty ninre settled atole, I„ Nob. I nod G. null the Ml,.* inf 
rtpenmrntfi W ratio unit Vanes (deep* in one menace) from (be ItHll to the 
port of the weight; fti.d as, perhaps, it, the other rxderimenla, the r.,ito- 
anee of the ! wheel*—the state „f the nlies—the construction of the carrin-'CB— 
OT willc other adTCDiJtiaui raiue. might bare epemtod t« iner#»re the frielJeh. 
W ** tu induce ut to leave time experiment* „( the qucElirm, mill late the 
former as the more correct amount: yet ilill this ratio h J,enter thou shown Ly 
former tUpcnmeiiEalifllL 6 * 

In wnie rupcrimruta by Mr. Southern, ID ISO], emnmumeated to the Rnval 

SS^E? P r me - ib , [lS Vul "" IB ot ' ,le “ the fiE 

rieli oart of w Otnoontoil to few than the for¬ 

tieth part of liiwcighL hot* there doe* nor appear anr ri-arnu why. in wall, 
const!reeled cettMges, the rrcutuca an the niles Should ii rrenter limn in , tl, L -r 

cure'172 T ‘ hmfew * ’'* tn rtiUclnde, i-ilber that the i(-,j«t- 

inrr pJT the wheel, must he grantor limn we have □.atoned „ r tbai there were 

w ‘J*f eoinln»c«lwi, either of (be carriage or aide*. Under those 
in them aril . CC ' ri" “^deriilg the importance of obtaining the mnnt cmrect 

\' DOd a " «*•*«"•» carriage mode, etid 
5j , ”? * . 1 j fn,u *f car ? ; **"■' s *l« ond bearing! of which writ of the 
** 1 M*S"^ »"d were kept in u« . center rehto lime before the nju^nnu 
were niftitr, to reedenlivm as ton oath as possible. The same wlireli leu n„d 
«, » experiment Id, end the experiment, were .]« 

pto« af rudrosd. Reiiring. of treat and cast-iron were* Loll, u Jd lo n.eertaiu 
which gale the ietiil Jj-rcLion; end the cwm-c was hiadrtl with difiereut wei e Lu 
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RAILWAYS, 


10 the rtktlft reotaiux, llic cJ|)L l Tim?nts f which were tonductnl 

Tirilh the ut motif care* and T i Fp^a-S& lL revcral time* io obtain cutmit results, are 
jrh'E'ii hv Mr. Wod in ft series uf tables. We annex thus* which Tilitfr to lIil" 
caati-hron bearing*. si that me Lai evidenced In evFry experiment k -a friction 
tbaiS live ■hart'EDHUkffivd alky, to the iillieunL of about due-thirteen lIi [nut, 

F.r jn- rimrTrfw mild# flR (1ft ftd [f fiil U-Il\}(ld r If \ilf Iifip-J 0Vp£l P Surfti\*' -jfc 

broadj Curriaqr wiffi Cant-Iron HcQTUtft*-. 3 fttthfi broad; Ifrap^bt-Irua 
2.9 Inchci dutnuttrj mtd Cute-hardwir'd Ciut-lrw fFAtctij 34.497 
I He hr f (A'mnf/fr, 


Weight renting -i*i Axles of Carriages P exclusive of Weight ot Wheels 
ami Aiks, = 1312 lbs. 
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From the Jbcti eontaltied in the fort-going Table, the folio wing results are 

deduced. 
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RESJSTAJ4CE. 
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} rnm lIifsb MpcrinwnU we find, that in a well-fitted up earrings, the whole 
reactance m«V be reduced to nearly the SOOth put of the weight; and that, 
taking 111 * mi stance of tbe wheels upun die twit a* e^ual to the 1000 th part of 










































































RAILWAYS. 
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lliE wET^Vit, the fricEion of attrition at the uxlc-s ainounis in no mure than tlm 
^Otb part of tin? weight* when die vetority of the surfaces cu contact 5# equal Eu 
llte prnzr*nsive ntut3.ni nf tUc carriage. TW miiitance fmm flic abuvr rSprri- 
llaeniB btdng zd jnoch ]eas tllhft that preriamly Mud by practEce in carriage* s*n 
TtLSIfti.nL?, - 111 -I in tho prapartkrn of GO to 10 less tlnm thit found by Southern, 
Mr. Wood Wns induct to fiuppn** ihora ioEght hnf» hctn hi the errors eifeer 
En the experiment* or calculations, though, in tlis prosecuting of them. 
LtiE utmusl care wtl# tnketi ; and the uniformity of the result, in each of ihe 
trieprrimelatffj alnioar pram that no ortor ctitild bare been ctmimiUd. The 
tlc^Ctfe uf palish, given to ibis fcxlrt, though nothing mure tlmi what wua vlfivtcd 
by ujEng Urn mute rial-t, and fcuu&hg the carriage tu be run tip and down (fit 
railroad* with thy aates Lubrioaled with the best ncatWnmt oil. may account for 
(he great reduction Compared with that of I be former experiments; n n lT k iu this 
cas\.\ good neatWoul oil Was used and applied at tho common cement of each 
eapcrimirnl; wbor*as, in iho framer eiperimehti F tho grea^E cnmninnly u^eil 
0B asJaa of coal-waggons Was used. To put tllC question, however, bevniid 
ftlj doubt, atid K at the same time, to ascertainmore particularly all the phenomena 
of the frtrtLun of uttriiiuJi, Mff+ Wood bail an axle fulfil tip* which was placed 
upon i o'a dj flirs or bearing*, by which the rubbing frtcliotl could ha nscertuiiHHl,. 
M^wndenl uf that af n i'JL ing. The axle wjss placed upon Ewu bci-rEnga, at 
■ueb a height fmm I he grnijinl a* would uLlovr a weight to descend liU fuel; 
m w Li eel ir« fixed an the rnUldk of the uule-s r l feet diimeler, around which a 
rord was wound, In the end of wLitch a weight wes attached, and rings uf Lend 
were ftuu-ned Upon CLid axle to vary tho weight. In efleh experiment the cord 
wks wound round l lie wheel, and I be Weight Elms elevated precisely 30 feet frum 
tli^ platform; by withdrawing j phi tho weight so I Lien [el free, and, fuLling 
dtl feet, Lin w du rid the cord, and put ihc axle and kadi weights Into rapid 
mutiiji]; the curt! then d L'tiirhcd itself, and Ih f e the n_\|r iu turn Freely n^und, 
Unlil the fnctinn nf the nslun brought it tu resL, By a proper apparatus (tie 
time Occupied, during earli ten revobnmna of tho amle t was n^eainred ; a* H nlso p 
the w I Idle lime, until It raniD to rest: by which in cans nut only llie ab^oluta 
anmiiELt of friesiua was ubrailud, but hEjo ihc frirliun at different velocities p 
and by varying the wciglifs from Pd I Lb a. iu A HU LSih. t lie rdallve rosietance, 
witli differprjt weights, was aku aiedrldncd. The principal ohjeeb bowErer, of 
instituling iIlEs act of expcriinent^ wits to iUMls m if the friction varied wEtli 
iIie ttirtaco uf bEBiing; afuJi if there Ffl4 any, wlmt eim of bearJHg 1 lUbjccled 
to n gtvru preshun-, produced the least renyiucc. With tbfe vL«w r bcarLuga uf 
3. *kr Htid ti incbEH, r^pectireiy, were uicd h tlie dtamster nf the rtxln being 3 
invhr*. and ± DU DHdi of which, iLie mew^dve weights of 1331, S622 h End 

4H0lbs. wore pieced. With tisesE material* the number of experiments made 
were llfeora than EitlO, and Varied in ev^er^ pn^lbli- way, to Leave no doubt ar ta 
Lire accuracy uf tlie rciull; tise weigiit^ in eneb ripcrtinonl^ falling pretiiLdy 30 
feel. 

It is worthy uf notice in lids place, that a considerable variation in the 
nmnher of ravolutlfina was oeaiiened by dlilcrmt modes uf applying ihc all. 
T lie bxIe levied upon ihe chaira, witJiotll any cap or 
cuvEr, ns here shown,, '■'liere A ft-ptc^-rtiCi an end A 

View Of lhe iiKle, Jind B tljo chair. At the cum- 
mirllcciuEnt nf eneb fjLperimenC the raStie was uiled 
in iFie tiuial way* with fine nfatVfW otl: but it 
was fiJMIld. tlmt iiiilcsj l lie oil urnj ctinririuaLIv feed¬ 
ing upan the axle hi II tm ned round, the result was 
ntl'tf lllf Xame r uiileis iLe> cj|] waa supplied En such _ 

qntruirii-i, that when tbr aiie turned rnimd, the nil 

Was !liraped up again■! it, ns shown ah nve, nnd thus kept up a coniinnal 
etipply So the axk. When that wns not tlie eltbdbgh the axle wat well 

oiLrd, yet, unie^ the oil was kept nmitHlltly feedii^ i,p<,u ihe axle as Et turned 
ftittnd, a masirnnni effect did not take place. Tlie Mowing Table, Udi e ti De 0 f 
thiF serkt of cJ£ pc rim lulls, will allow ihs edect 
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Bear i:«n 41 

Inched. 

AxJc well oiled in tkn Four First 

Axb well nHed in iht following 

THippricnt’iila, 


Eiperituent. 


iuibn^ iif 

f flKiil Lb w 

SHU*** if 

tufrhrf 4f 

hferiiHi «r 

Nnnbaf ^ 

If pi-T^n I'plr 


h,m!u:i< u | 

CllIrdiKita. 

fEHJfelHa 

nimlilln 

274 

505 

2ilS 

301 

551 

205 

27r, 

519 

358 

Dil reiYieiv- 

ed fawn mp 

Of Clljlttr 

m 

5S7 

253 

302 

154 

200 

•m 

540 

252 

ri03 

557 

180 

Oil removed 

fruisi tup iif 

chair. 

301 

315 

140 

273 

460 

189 

305 

281 

122 

27& 

382 

152 

000 

212 

113 

280 

290 

150 

307 

257 

110 

tsi 

264 

110 

308 

330 

98 

283 

240 

100 

509 

22H 

95 

28^1 

244 

lo;i 

310 

213 

02 

284 

235 

99 

311 

203 

87 

385 

226 

95 

:m 

100 

34 

28fJ 

222 

m 

313 

101 

81 

287 

300 

88 

311 

180 

70 

288 

206 

84 

315 

172 

71 

289 

109 

ni 

318 

104 

87 

290 

188 

7!J 

317 

153 

85 

201 

151 

75 

318 

134 

58 

202 

168 

70 

319 

123 

54 

293 

158 

00 

320 

113 

58 

294 

150 

63 

321 

98 

43 

205 

13t 

50 

322 

85 

38 

200 

m 

47 

323 

81 

30 

297 

109 

44 

Axle well 

died in the 

iwo folio w- 

298 

91 

30 

ing 

PEpfTJiTientfi. 


299 

01 

33 

324 

580 

278 

:ioa 

89 

37 

325 

590 

270 


In conducting there ^xpcnm^ti, the firet four were made with, the nxEe 
ciilit’ii, ho U in keep it constantly fei ding on, os shown m the figure, Tfeo weight 
bdj]F drawn up waa tillerand falling 30 fect p the rcrpccliVB liLimber «f 
rtvoltElinus were mode- before the aile earno to i stale of mt; the second 
column being ihe lime in EKcallaLinne of a pendulum vibrating 200 limes hi 157 
seconds, At the end of experiment 'lu 7, the oil which Won resting upon the 
bearing,, heaped up, as shown m the ftgtfre, WAi merely removed, e* cautiously 
£ii pfiiiiLbIe r *u h> to allow i fiat which jumHlhded ihe Jisle to remain; the weight 
wsls drawn Dp Q* before and lulling precisely flic ftUIHt dEslnnee, the number of 
rcTnlutioni wiu, in ihat experiment, 109, No nddltiuEial nil being Applied, the 
weight was successively diawn up und liberated ns before, and the number nf 
moJiitiExns were iwmd* a* shown m ihe tablr, until the end of the 300th 
EkpHfimsnt, when Ole number of rev n] us ions, by Lhc same moving forctti was 
H.nly 37 ; during the whole of whirls period ihe ulc via nevtr ton l lied, no oil 
wo* nppltt-th tt pd none removed, At the vnd uf ihe 30tnh experiment! the axlo 
wiL=i ngsin copiously uikd, so m To feed on duting the whule of the 301 at experh 
mewit 'when ihe number of revolutions WL-re 36b. The nil Wtu then removed 
“■ l fs Tlfp the number regularly diminished until the 323d experiment! 

■en i Was again reduced In 30 ‘ and when. In lUk next capcrimetitj the geL 
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TV 'll. applied as before, the number wai incre;iv*i| to 278, by the same weight 
falling precisely Hff same distance; which, in th* previous Mptnitnent only pro¬ 
duced 36 revolutions. The nil nsed should be rely tin,id h aO m to prefifnt rha 
least reaEatan^ to the bodivs sliding over one another, yet of suLduicut viscidity 
to prevent them earning actually in HDUe^ The fin e pud lied plumbago, pre- 
jwrrrJ ha tine fifed under our article Pl u MftAGO t seems to ui fdl deferring I he 
ntimtinti of the ex perimentflUit cm the friction of running hIim, It ha** here¬ 
tofore, bten lined only in a vrn* ircrpurcv aird 4 cunsex|urnilv, meffhefcii r e state, 

Hft fallowing Tnlile Wing ibe remit of part of the experiments previously 
alt'.iJed to, tiaTing ba-n (hade upon iho frictiim uf axle* alone, the hearing sur¬ 
faces and iu^lucent weight! of which being also more varied, will flhdw ibn 
comparative cEbct of diffi?renE iljted hearings, with the Gn«it amtVtcHJt oil 



From the varmus experiments made by Mr. UW on the friction qf tarrhgo** 
ha arrived at the Following Conclusions \ vfr 

Thai in pm'Mire wb may C^EHtder the friction of ramugss moved aluug 
tillIvf aVfl m a uiiifi-rm and constantly retarding force. 

“ Yu at thrift k n (tcttain area of bearing auriaea compared with the insistent 
weight, when I be retkiJinrc it at a minimum. 

u That, when the area of Waring surface it apportioned to the insistent weight, 
iho friction ia in strict mlio with that weight/* 

Tlie area of bearing nrihea Eu the axlei of carriage^ coJcuWted to give the 
minimum of friction, he found to bo une inch to every Ubiha, of the insistent, 
weight, 

Wi? shall now proceed to the consideration of tile retarding edWts of the mr 
tn tin: motion of carriages, which, although 11 1 considerable a± low Velocities, 
prose 11 Is u great raaistance a| high velocities, and becomes, at length* so can- 
siiorable hy a farther increase of ipeed, as to constitute, comparatively speaking, 
the ooEy cause of resistance worth mentioning. The author of a Ulrica uf 
p4per^ [hat were published in tho i£fi.ds*jna wunin yearn ago, has elucidated 
thh prirt of aur subject with admirable simplicity. - « During high winds (ha 
observe*) tbLs reactance li so cornidi?r*ble f that means nhauldbc taken In lessen 
if* amount, first, by making the vehicle long and narrow rather than broad and 
short; anil, secondly, by giving the from a round or hemispherical form. Let 
w utppwtw then, that there are two steam vehiedfa, each, weighing with Its 
enghsOr fad, and le j d* 1 3 ^ tuns (or 3-d, Ql>0 ] ba .) The nuc a steam-waggon, for 
conveying gouda, d Joet high and 5 feet wide* sod having, of course, a front of 
^ edltnre feet, w Inch, in ril^reitca to the pressure of the air, is reduced to 15 
feet hy giving it O (minded form- The other, A itenlh'-doaeh, for carrying 
pmaengm, is S feet high p end Ft fret wide- nr 7 fcet high, and 9 wid.s 
llresenting A front of CiO square feet, blit reduced to 30' W Its fOLlndcd form' 
Now* still It is foynd f by expcrimatit, m p re=m with a force of 16 grain a upoj] ,i 
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Mgr prweitfilie a front &fl foot square, and moving Jit the rate of 1 foot in a 
tccoiid, ttnd Une ptTSsure aa tile square *«! Hie Tctocity. Ilcnec, nnr 

Btcnni-cctiicli, win-11 moving :it 4 miles an huur.io LL still atmosphere, would 
encounter d tnUlanGe fwifl tli-e pressure uf l In- a if &f ?j[ pounds : -it m miles an 
hour Him rcfttiltilice hvoliIi! be 0 Lbs.; at 12 miles All hour, ^0!k j at Id iisiln 
anhnur, SGlha.; at 20 miles, 57 lbs. THfl PifaUi-vmgyon, presenting only half 
the surface 3 m front, would ExpofiBnoe only half the resistance. 

AV^v— 1 Tu afleet minute tieeurmiy in calculations of (his kind, Is b U^r? 
d eruption- Fractional quantities :ne therefore iLjocSed. In point uf fruit, the 
teflUtau-ce mereas-us rather fit-nr tlmn iti the simple ratio of tin: surface h and llir 
resistance of a split're is less til mi tlu holt' of Unit of its dLiim driest section* 
On the other hand, the reililailCC increase* in a taiintilltET lea* ifrun (hut of ihe 
square nf the velocity* 

n Lei na imiinir, arcflrding to what we have already stak'd, that tt pewfr of 
lGtHbtf. would jLLit put ihff atejun-co-ach in mu Lion; llitn. if we allnit im; Addi¬ 
tional pmaer flf‘M tin. for accnli*raiwn t ranking I bd lbs, aUogHll^r* we find that 
if the stir did not appine its iiragreai, i( Wnuhl more m\'F Id milw in nw hour. 
Now, since it Is propelled only by tvJW? of dd Hi-..,, as ieon as the. reiLstancc 
nf i!:c air pruned It hack wilfi n ibrCf nt d-i ihs., the ciccrk ration would cecm\ 
aad the motion b?cu ltjc unilWiir. Tina would Uke phica within 12 or 15 
minute.*, mid, when the velocity h id risen* to H *jf 15 itiiti^an hour. With the 
iieani-wa|-^nn t presenting only half the frunt H the velocity would become nnlform 
at 21 i mLlfH an hour. Hence we see, that if we had :i perfect calm in (he Mmv 
sphere, We Gould impel 13 loin ulon’ b railway Wrilli a Veil icily of 13 or3'4 tllilfi 
nil hunr fmrriarditip to the extent nf surfree the vehicle preai>flledj by 11 frtue of 
Iftii Ibn*” 

iha intelligent author n?SL proceed! to compare (he rp?i*toncr nil a 
rail!way willi th at in o r.Liiiil or at ill of the tea, hi a calm Atmosphere. 
Although this mode of treating the subject is ^ one what irregular, yel It places 
the matter in such n striking and in [Cresting point of viewr, tiiitl wc ihmk (he 
digrc-isinn will be excused. The force rei]inri i| to hop?] tt vtaset weig^iug, with 
her load, 15 tons, Ihrmigh water nt didcreiit Velucitits, Would he as Inllows:— 


At 2 mil os an hour 

1 - 

d - 

8 - 

13 - 

16 - 

20 -- 


60 pound*. 

* 2m tt 

- 430 „ 

* suo „ 

- jstm t+ 

. ^2lH> fl 

. 3000 „ 


To aic^rt^in lls& power nquired to move a waggon on a railway weighing 15 
tons, we hav& merely to add to the power ncecs-wiry In overcame the Friction 
(150 lbs.) a few pounds more- to balance the rrslafratiefc: of the atmosphere at the 
vdociLy prapaHd* For the skam-eoaeh wiih 60 feet front, it would be LU 
fallows i— 


At 2 miles an hour * . * ► , h 130pomnli t 

4 - tW p 

. .1M » 

5 - 150 „ 

1^ - ***,*. 170 ,p 

16 - - - ^ . 167 Kr 

20 — . * * * * , 20S „ 

We now cEHuhmE the two uihln into ane + and exhibit the result* in ho™ 
puwtr, qs well at pounds reck&nhig uua bo roe power equal to ISO 3b«. 
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24 
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s 

sop 

■*4 

I'»0 

f 

la 

1800 

10 
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18 
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^e*cc Itch i l this Table the astonishing superiority of the rail wav over the 
U vtluc, "“ aE “* e 4 milieu al, hour. N*rfy three times u m S 
pciwir w.-.ulj hti natural l„ move equal mm* at G mile, ptr hour on a canal 
■5 wtl a railway ; o t-im-s as much pow Would bo required at S miles an hour' 
lu (tincn 0.1 much at 12 mites; t.j times as much ol 10 miles ■ and “'-I lime* I 

SSSe“to ^ Z huUr ' *! ? ***■ lt “ l « of jHiwor, loo 

“ ' f ‘ U r U >' CblN p mal ^ al ta W«ght oT the vehicle, wunld raise the 

S2Sr re.enty . . | irulfa on hour to 20; and that, speaW- 

| rartiuilJ v, 1 / mart ft, command a t vfo<% of 20 mil m m \our < r .i 

"aiu'^or tf DJI ISZl? vf ™\ , for tJlt «*««■ ul injure lu the 

nulwa y m th c tnrfnck., there would not be the smallest reason for ebrnwine 
goods, tiw ol the coarsest kinds, at \ miles rather (him at 20 miW the 

Botaj mrftrt calm m the atmosphere is very rare, and Vehicle* intended for 
dally aruf constant 11 * mint be jircpared to contend with the otnm-est winds 
^ rr,"”} dii-rcfori} he tofreaaed to such an extent as t„“enable the 
l a" l»« in all weathers. Now, according „» 

t"*, £ tt[ * “ fa «nd to sweep along the wrfoce of the earth 

at the rate nf Ann forty to Itfty miles an hour. This vebcUt, which would he 

Zriw M T " SEVe ’ > V' b >\ “ f Hi* steam-coach who* travelling at 
produce a mwfonce of six hundred pounds upon 

tSL rf f T a( ur tbr « hundred poundh opm, The 

and “ ! T a?g0n ' " Uh 3 “F** “ f ei S bt "■**» nn hour, the coaeh 

and waggon would encounter a resistance aW OIM-hair less. The vehicles 
hn^rcr. ^mdil no. be cons,meted entirely with a view to exwemo cases ■ 2d! 
tscept for d m, ccrargvttacei vf iiuiiJj ,uid tidier uiiniTar nurth^es mi arums* 
velocity Of twenty miles art hour for Vehicles of the wJjT^d IS 

Ifiat' ir'fooin a «J d rfflAV EUTKl b> '/ B nr* YU ^S f T u,n 3 d ® to 500 pound*: 
edict OU water ,J ^Ve sirTT^ ™ T ! "l <r ' rr r< ;T l ' rel1 ** praduce the same 
nbLttiSds. SS ] mwev f r ' lhc ^‘i'lauce of the air, which, in 
tb« C |Dutton nf the vehwl *** ^d n<lt,81JJ g. vomei to be the greatest impediment to 

Z whofoier. ^ C “ es > » ■*• p« m .IX of 

t Hiflt-aii r« Jr, ® tujiu?(ube n\\ t at tht time, liiat tljifi aerijJ 

z ^ptiifSzs: sr: SwasssjasSb a 

I1,eM tiir e beL fc n tjttkci orwiicrsicjujia iu cfirntnu i iS^ 5 ^ 
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sucll _a wk « u - 1 ' ; j 1T l | ' ; l„vul umatcrniptod surface- 

Z £'^1 absolutely perfect railway *«*% to the abnvt^rrncipl*-! « I>'™» 

panblfun <>f 'If- twlf or. t^t tk *mn* »='PP;^ br niade^ 
t , embedded upon tin foundation, ihai t3« - l f ^ a 

capable rf dblEbbg them; In which liun* ea=e ^jomm^ot tbo ^ tMhe 
i' 1 1 ni ni most bo inch til Hi lilt action or the carting** hi* not the povi.r oi 

*a^^tt^pSfc? ri 5£S 

sr-sas .^rsa^asi-aE 

savdkiril" 

nude dn 

elmircuuid'tbco be flhW the ape* of n curve, or * 
ini! with the exterior semicircular surface of the rail, The »tone might iin.n b 
depressed on either side, without (tnfa&E the pin or demliffinij lUo joints ■ 
w/mighi elhenri* make ibt beorance of tbe rsi upon the cluir or prfsrtd J* 
ce^e of motion f In inch m« the pin-bole should be a 
funned fnim ibu bearing upon the choir ns a «nlte, (he PJP 1 J 
esiwtly to fit this cavity in a perpcncbetllar JjrMftun, WMlld prevent the 
from starting np^rd* out J their pro,,™ position, and die »»«l» ^ 
v Duld allow it to turn laiigiludinuLly; when the stone then baciun,_ dipr^sc _ 
luwanb one aide, the chair wild move round wtthnu mjuriL g the J.H , ur 
llentMinE the joinii of the raila. Innumerable form* of joinings m gilt be 
devi Ji, Ury one of which tuight, in some degree, elTect the purpose , 

the essantiol ciMlMdenti™ being to secure a sontmUed und jx-rnuncut pord- 
leliam in ilie mils, under every farangement ihut pbiee in the aupporta 

™ which they - It is 'not enJuoii (add. Mr, Wood) that the J«nnebe 

inch thii! tile Mils are alL in the same plane, when the stujlpi on w l 1 / 
real are in pond order, or in their proper position, pnmllel with the tine ol WWl. 
the horalle-ltaiu of the mBs should be preserved, when, by the yielding of Hie 
z round, or from any Other cause, the stone* ore displaced from their proper 
Lai linn, and are Ui*de to form a considerable angle With the hue of road. 
It would pot have been necessary Hi Slave been thus diffuse on this pom, 
had 1 nut (bund tint several, even of the most modem firtmi of chair, «™ 
evidently fontuil contrary to this principle ; many with ji view of earning the 
mode of juiiiing to keep the support or stone in its proper pom lion, raiher tiiw 
allowing it 10 adapt itself to the unavoidable yielding of tile ground on w “Cii 
it rests ;' hut the least consideration will evince the futility of this, especially 
When the yielding of the grimed causes the (tone tn real entirely on one Side, 
it will at tiucjc be seen, that when the carriages com? up. the ndis, wonstniug 
must yield and give way, by litu great strain ihruvru upon tile fastening Irom 
the otliipii* action of tfie weight." . 

Mr. Strpheiiuau has, in funning the j»rcalcst part flf the Liverpool oinl - u 
3lC4ltr radway, adopted ill'.* latter mode, and his imdeavflurci to ohuute tauie 
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difficult ira and indpcrf^tiditi, by making the Llocb very large, and embedding 
them firmly upon lhe surface ftf the rend ; In Lha hope*'tluiMlm weight of the 
carriage:* si ill have no effect in displacing them. WWi'e itmia is rtadUy 
obtained, though evpp naive m the firH formal Inn, this mmte will, Mo daubl* be 
found u] timal ely to be the moft henpftCJal, especially if prnpfT rare It taken tu 
licrp the surface nn which the stone* rest dry', End Ires from water* Upon 
public lines of toad, ttLete like traffic k considerable, il ii highly advisable Tu 
iiTojd the Eulessity of any mtermplinru by luring displaced blocks, to set right 
fl^iin ; and dundwe it becomes the mme neceuary to tenure their permanent 
stability in the first furmatlun, 

On the Manchester ami Liverpool mil way, the rails are each fire rirdi In 
length, and weigh thirty-five pound* each Vird. The rails arc supported ei'rtj 
ihrtc Fccrt upon stone block*, each block remaining nesrEv four feet of sEoiic* 
Two hate*, six inches deep, and one inch diameter, arc drilled Into each black, 
and into ihesc are driven oak plugs ; and lhe Mir-iron chairs, to which lhe rail 
ift immediately fastened, are firmly spiked dawn to the oak plugs, running n 
coEiHtniclicn of gloat solidity and strength. On the embankments, where the 
fntindatmns may be expected En subside, the rails are |ud un oak tfrtpcra; thus 
there are thirteen miles of the rail resting on oak, and tile rEmainlng eighteen 
ml]es on sEnfie sleepers. There arc two double lines of rails* four feet apart* 
elevated, above the gTonnil rather more ihnn 
an frith, "Jha sectional form of the rail eh 
represented in the subjoined cql at r ; this 
figure is designed tr> exhibit the mod a adopted 
by Mr r Stephen ?do in joining the rail* to tht 
chairs, which is deserving of notice* In pars¬ 
ing the hm through the rollers, a lateral 
projection is rolled upon one side of the rail \ 
and, on one side of the check of the chair, * 
cavity ia east, equal in *tio with the prnjei;- 
Eion + as aeen ni cr in ill & annexed figure. On. the opposite ade of the diflic 
knottier cavity h m ckE, for the pnrpoM'of receiving Ml iron key, When the Hill 
mill Into Etip chntr. the key fei driven into the cavity £, which, pressing against 
the Side of lhe mil. fare*** the projection n into the cavity on the opposite aide, 
attil thus elTectually secure* the mil from TLslngnp. 

Mr. Lush bus a different tirade of effecting this object. lu this plan the pro- 
jticilun is rolled on both stile# of I lie mil* as shown. in the annexed section ’ one 
«f then; ptweethm* enter* a cavity, in the 
tlrafr, iw m Mr. StEpbcnMjn s. On Lhe other 
check of the chair a longitudinal cavity U 
cmL to receive a key, but T m shown in the 
figure, it is a dnublt£mc T acting at tbo fin me 
time Upon the upper po rt nf ths projection 
nn lhe raj] + Ur force tl down upon lhe chair, 
and against the side of the rail, to steady it, 
and fiilt'c the projection nn the other tide of 
lhe ruiil into the cavity. By this inode of 

keiEng, if like mil wwfep loose npofi the cliair, hv driving the key, it can acain 
be tightcnc-ih 

Tfic plan uf fi&tflTiFllg lhe reil* hy kfji [s infinitely perefembk El piust =iu the 
latter are Bpt 1o work fuoac H aiiij |jj secure them Bgiilu pErnmnEiLtly has hern 
found a difficult lai£ + 

An ofiinion liming been ritrniiiircly promnlguted by lhe advrcnlrf for cast-iron 
rads, that those made lT wrought lTon, from iheir luffncss and filir&ui teiture. 
were Imble lo rSfnliate and Wenr away fastj an Investigation into ihe facUi was 
Vert' grliertllly lujlctnted, tbr remit of which whs dccidodlv fiivonrahie lo the 
eligibility of the malleable miU- Mr. Grerge Ktophensons report cm ihis itrfer 
coTTohiirated els it is by indubitable lEitfnmny, is desfrvitig of attention, 

11 my opinion/ *ap Mr. StephenEim t IJ Bukinihaw'i. pafcnit wToiiehi-Frcti 
mil po?3e?fJe« those advantages in a higher degrpe (ban &nv Qth&r. It ii evi- 
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deni that inch rntli ran at present be made cheaper than 'hose that an '. taut, , m 
th. former require to be only half the wight rf th* InUvr I* afford the ™ 
Mwiiitv to the currisgra passing over them, while the price of the ntv _ _ _ 

is by nr> means double that (if the other, reughl-irotl rails, of the MW 
expense, admit of a erc»t« variety in the performance of the work, aM em¬ 
ployment of the power upon them, ns the speed of the t™>«« may f* ,n ™*™ 

111 a very high velocity wiihout any risk of breaking the rods; their toughing 
rendering them lee* liable to fracture from an impulsive fonw, or n ludde n jerfc. 

To hare the ume advantages in this respect, th# oast- iron rails would require 
to be of enormous weight, infnoiinS, at course, the origHUil cost, 

" From their construction! the malleable irett mils arc nuirh mare easily Hep 
in order. One hnr ii mode long enough to extend urn «»ern! block*; bene*, 
there are fewer joints nr joinings, and the black* (tod pndeltol* nmltin keeping 
each Other in their proper plaepa, .. ,. 

1,1 On tbit account, al«t, carriage* will pass along such rods more smooth J 
than lliri C(Ui do on those that are of easi-iron. , , , 

'| Ti'e'malleable iron mils ore tnote constant and regular in their decay. i> 
the contact ami pressure of the wheel i hut they -ill, ' " the ™>l*, last longer 
Ilian cast-iron rails It has been said by Mime engineers, that the wrought-iron 
exfoliate, or separate in their Jaminic, on that port winch m rsitfscd to the 
I.TBSBure of the wliecL This I pointedly deny. OS L have efes% examined 
kl* which have been in UM for rears, wish a heavy manage pas* mg a nM 
tlicm, and on no part arc such fflfolUtiuni to bo seem I'ressur- alnn* «“ 
more destructive tu the cohesive tenure of east non than to that of w rough 
iron. The true dtudfity of ea*r iron is gTeatrr than that of malleable iron ; 
r,e, the former can, by * distending power, he drawn through a mater spare, 
without permanent alteration of the form ; hut it admits of reiy utile change 
of form without producing total fracture, Malleable iron, li oweVCT|_ is suscep¬ 
tible of a rerv great change of form, witlumt diminution of its cohesive power; 
the difference' ia yet more remarkable, when the two subsume as are exposed to 
pressure ; for a force which in consequence of ita crystalline tealLire — uu 
cgtmhle dawn the cssl'imn, wrtllil merely extend or llsttefl the other, and tint* 
increase hi power to 11*1*1 the pressure, lit may say. llivn, that the property 
of helne estenrihle, or malleable, destroys the possibility of atfbhotioii os I™1? 
M llie mhaianen remains toickmcd by chemical agency* tgieiiT ate 
ilafrpTcctcBp as to ooifhiniiLV of cmnUaBTL err Ecstifcro 3 n llac* two prvsliiEPB 

a cqTFBpDDdinn want of umfiratity tn the of the rabbin* OT 

the irhEeL All the pnrbctei of ffidloAkip hm r »h*tber internal or tuperfiauk 
resirl separation from iha adjoining pwiict^ whb nearly cr|Uftl forceff, j 
irem, l^wfTfTp w ^tlv eise with bIIih bodic* ^ nimiliu: formm«i* as httiLi 
ami toucher in the EitErior put of a bw than il ii in the int^TEnr. 
Thii, doubtless, nrist' from ike mor* rapid rooVirij: oF iVw eiLenor. The con¬ 
sequence ia, that when- the upper flUffnf e of a emt-irra rttH is gr0lin4 away by 
the FHctiim of ihE wheel* thE decay become* very mpkl. 

pl The rflecta of ihe iliniiaphEltr in the tv-0 case* art- nnt se diffiffcTlI fci he 
of much manriETLL On no mallcatiLe hm railway Ilea axydixatian or rustinge 
taken place to any irnwiriant extend 

I fitn inclineri tn think that ihk eBeet ii precented, on thn keuti 3 ji| smrfaccg of 
modi used railwraya, by the pressure upon ihem* To account Jot their eltraenil- 
miry frtodnm fifCm matt it is dmoat uecesHAry to snppoiic that Homo dllninuEjyll 
takes ploco in the nbemioj] nftinity of the iron for tbi fixygia orcaitwik add- 
The continual imuolhnean in which they nro kept by the contact of tlso wli^w. 
lias the eeiubI Ettect ofpoEifth r in UFeaemin^ [i .3 liie deibovin^ in Alienee aimftUcr 
ELirfflce in act upon. The black &xyde or crust, wbict aiweyi remains Wp°° 
rihUed imn B appean to act oa a defence afainil the osydisiiiE power of the 
BiimtaphE^ or wattr. ThU U the muon why like mil dtws not m-.t on it* 

According tn Mt. W*od s praetleo mitif to btf eslabUshcd the fact hHW 
above was written^ that there is do waste or deitruCtiom from oxydation or eifn- 
lialioci, and that the wear Ii Ita than i n, cHi^trGn } aobjeeted to the nme action. 
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A more vevEre test of comparison in the wear of wrought and cast-iron* exists 
in wheels mark r.f the two materials; loeomcfcro of ihe JilMflr 

maktial gefieraEly by Wear* unfit Ik Use in nine months* wluEe die 

wrought-iron liras We warn U 1 Same ccws thrvo veara, and are nu t vet unfit 

fur u§e. 

Oni" phenomenon in the difference, in Ihe tendency In nisi* lie tween Wrought- 
irtni ituA down tst raik + and subjected In cantiiiiu! motion by the pas&ige of sha 
carriage aver them ; and hors iff Ihe same mawHul, either standing upright nr 
Ijiid down., without bring used m nil, fa vetj extraordinary. 

A mil way bur nf wr&Oght-iron, laid carelessly upon tbs ground alongside of 
Cine ill I tic railway in use* shows the eflVeEa wf mating in a ve tv distinct manner. 
The fiinilct will he coni inn u! ty throwing off scale* of Oxidated iron ; while [be 
latter is scnn-rly at all afiktttl 

The first c4t&t-iran mck were hv far too weak. Scarcely any of the puls laid 
dnwn twenty Venn ago am in aKlstecec* this is partly oWfng to Ihe increased 
WEight now carried Upon the mOs, And partly tu the mists Is s?n policy in the- 
Euvkng by the lighllifta of milt, Eo keep the cost below that of the wooden 

in?. 

It teema newaxary dial Eho r^ul« should he made considerably sh-ongar fhjm 
merely tn support die weight they hare to carry. The blows they ore subjected 
^ from die limrvnnicft uf the road, transferring ilic weight alternately from 
000 side ol the carnage to the other* and the aide abodes from projeetin-tis upon 
I lie tides of tbs rails, all have a tendency eo map in two the ca»Hron F or bend the 
malleable iron Tails. We shall bare occasion to introduce some more remarks on 
thIB part of our subject* but as they have relation to a mure ndvinacd stage of 
improvement Eh ail had been attained at this period of lime, we ill all hero resume 
our chronological narration of the progrett of invention. 

Many ingenious cuntm Alice# have been deviled to make (what >im been 
termed) a carrktffir lo tarry itj oj m rni/iray. Tin? generality uf these mventkno 
have! been turned to very litlie Account; partly* in some coses* from their inhe¬ 
rent defects ; and partly, Lu othere, from their being only Useful under drcum- 
itance# which turely occur* in eoUnErits like CUV, HUTU* wherein merhlimral 
ikilE onri industry have done to much to mend nur ways, Xeverthekss some 
of these contrivance# exhibit snob ndmirabie cambinatanaft t tf parte* [bet (hey 
nre ultimately rendered snhserrisrU to Other uecs than those which the Jr inrui- 
tora designed tb^m for. ll not unfmjumtly happens that the gen end benefit is 
more advanced hy ail Original clcrcr mvention, that lias failed in aceunipliilifiig 
the object intended, than in one of the little S very -day junelioratinnf which pe£ * 
fecily snemdi* Original combinations of gcntusi founded upon correct scisntLfic 
knowlEdga* we arc disposed to venerate ** the mutl of a power that has been 
bestowed upon ua by the bcnefacETit Author of natnfe* to imitate, for our parti¬ 
cular n?fi t Ilk glorious works. ^Ve arc therefore indisposed lo pa** by 
unnoticed such iiiTEniioTis, hecaufle they might have faik-d in their object on firat 
application ; and believing* with the late Sir Humphry Dary, tJiiU ** a hutory 
of fail ore* invariably ihoTteni the imd to flueeeas, " in TtLeehanica an w L 4 
as 1 chcmbtry, we hesitate iiue tn give Lbc nolter iniertmn wittiout more 
apology. 

Ibis machine Is the invention cf Mr. John Hielianl Barty* of the Minnrics, 
London* and was patented in July 1S21 ; the design of it is to enahlft 
U carriage to paa* on-iif she iiiehI ragged ground* without roccivftig ony obsLrttg- 
Eton from targe Btunc* ar Ultier abrupt impedimfllW lying in its pdlh, which 
would render impwwable. or be uEEtnactjTe to, ordinajy cumugiM; and in the 
CE»e ot level =xntwuh timlI!!, to run a] an* them with greit freedom mid celerity. 
The annexed 1 nrlubit^ a vertical langitudiiiKl section uf the maelimEp and 
Jxy 2 is a plan of the same ■ the doited line in ibis fiErnre denoting the plane 
of delineation of jFfp. I. d J reprrtfdt lIie rath or sidf piece a of the froiTtfl ■ 
re thetranftveine pieces which connect Lhtrm i the roils d d are niade exactly 
alike, rrjuudctl at their enda, and their edges lined wish iron, U tlsaE (lie jijiU- 
friclion wheels/// may roll smoothly over therm The osles of these anlkfricEjim 
wheels revolve in plummcr blocks* each of wbicb form, as it were* a link of an 
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enillwa pitched Aliapjj, which is 

chain wfctfls hl>, whose me* rETolcc tn hwnw ■" he htfewl rtuU a «f- ™* 

rtulea of ihe BJhli-frietEan wHe™ itD nltn the *ad*» nf the Tunning tIlCcU 
(lie carriage ; the body of the latter being suppoit ed hv iron """J* " ™" 
or carved BZ la be dear of the wheel* ni tliclt TcvoluHDn. We will Ijowst p 
pirec that draught trace* are applied to the rail* of the carriage, by A hors •, 


Fly. 1. 



/ ip, 3, 





other Jidi'qU-ftiP fgrn? + and that the vehicle is first tflfiiwn ever B lcvd t amOOtb 
road* so that th* running IfhecLi meet with no nWrtcIrs 1o cheek their reVulu* 
lution, lliE tmtl-frirtiDU rollers will wrreWe hi costncl with them ; and iu lUe 
latter roll along lliE under ftiirfhee of the mils, they support the body of the 
Tflildp, each pair o t wheek in succession poking Under the ramage* by the 
action of the endless iikafli, aud causing it to roll forward. AccoW, when the 
carriage t* dravrii onrer Turned fll uny gruLLtid, and the fu n tiing ** beck meet wl lb 
impediments, iseti aa nre attempted to be reprc&entrd in Ilff. t, ihfHe wbcet^ 
instead offering imprMcd over them as in common cnmDgEi) stop n£ai“*l them, 
and. the carriage procced-H onward, unmterniptiidly, oa though the road 
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were level and a mouth, which Is caused by the anti-ffiction wheels rolling 
round in freedom upon the raiK iiippm-ting the carriage, and allowing it 
Id glide i monthly over them,; until the child, in in contiiikuoLii. revplutftm, Tiiis 
tip the opposed wheel* at shown at k in ^7. l t and the obstacle 3s pwsd 
without any violence or didi cully* or ran Hiring any uppliratiun of extra ppwvr* 
The patentee doe* not exliibit in his Jrawiug any mode oF cmihEiug the cw- 
rLB-ge tu perform turves* ut turn comers and angle* in the road.: but on this 
pewtu he ray*, Thi* appears to mt- altogether unnecessary id sbow t m my 
claim reals In the iiitrachlGtEOH of Elm endless ndlwny t uikd the adaptation of 
unCd-frJcilo □ roller* upon the tuck** of the wheels, for the purpose of truVenjUg 
tim tail Way, as shown and explained ill the drawing uLid description. iti.it that 
J may nut ha thought eu withhold any uecraary in formation as io a convenient 
mode of adapting my tuTtnCioiin I will farther italii, that, in order to enahie a 
carriage* with my improveillfcllii, to turu angles nr curve* until care, 1 should 
employ iwu sets of the apparatus, the rad of I he himUr by its Irajm:- 

wn rk, firmly fi sod to the body of the vehicle, and tb e rail of the from one being 
copineemd tntbe rabtele by mean* of n swivel or JclluL, so ;is to emilik 1 il to turn 
huriiunLaliy. In order that the fori? wheel* migliL be placed In any direction 
oblique Eo the track at’ the hinder wheels. It nmy s however, he iioCfiESurv 
further to say t that, in mast eases, three pair* uf wheels and axles will be fSlttf- 
cji?nt fur the fure pare, and three pair* to the binder purl/' This mude of 
obviating the iLifHcnlty nf Innaing, H* liuwrvrr, so defective, as to cn.ll for a 
further exErtian of talent in perfecting Mr, Barry's ¥try cnriouH machine* Wc 
have never heard whether it ho* been brought into practical use or trial; but we 
fed assured from tb» description, that III travelling licujiy straight courier It 
will traverse with facility roads so rugged os to he wbully impa&aabEc ui ordi¬ 
nary catriagcti. 

But tb* weft-directed skill and admirable perseverance of Mr. it 'Adorn 
having, about this period, brought out public roads into a high state (if iuiprove- 
ineut, had lLlu effect of muoving, at the same time, the only in^nperablu 
obstacle to the application of locomotive 1 tea m-carnage* tberaon: accordingly t 
we find Dumecm pM vetoes nnd ap*?culntur* fucoasmly Appearing for >C e 
bufloar qt the profit of their micccusfid introduction* T« aUuiu that object, 
however, there are two thing* cwcutially rtf<|uLdto—capital and still; juid 
tliffse must he employed in combination^ aod to an extent which has not 
hitherto been practised ; otherwise dibappoJulaiaUI will continue to be the 
bitter fruit of experience in this interesting and important branch of mechanical 
science. I11 stan* instance guld 11x1 been wanting where skill wa* abundant ; ' 
EUidn bk others, gold has been abundant where skid was wan ling. From then* 
causes^ separate or combined, in au undue ratio, Bleam taumotiem upon the 
common road has made but little prugresdon siucc the time j(f Trevithick, nqt- 
wilhstnikding the vjint ahl derived frtHtk M*Adam t and, mare recently, from the 
labours pf Telford and M ffeHL 

Sinoe tljes^ changes m OUT ruad^ were cflcctcd, the name nf JultUs Griffitb, 
of Brompton Crescent, stands the foreaiiust in [jrurccntiiig the objecL. Hi* patent 
is dated in December, IS21, and thu spec ideation iufnrmi us that it wai partly 
comtmitucabed by foreign crs. I el this curriago thera arc two workln° steaiti 
cyliudtrs, which, togothcr with the boiler, a couileaser, Uud oilier appendages,, 
are sunpcnded to a framing at dir back of dkE vehicle. The carnage body 
it to be Hindu of any Convenient form adapted Ul passengers nr goods, and 
tn be supperlcd upon springs of the lesiuI kEml, as exEkihitud ua lLc annexed 
engraving. At a la tbe furaace, which luppUed with fuel from a receptacle 
h n by tbn tagiiutr, who hjM a sem bdliLLtd, and hw coaveuirnt utfcess lu two 
h*ndies at *.% u tie of which ts to open the feeding-d'*or r tuid the otlter to operate 
0* a damper In ragululing the draught of ihe Eimksee. The hnikr h situated at 
rf, coutasntil tn II double irao case, ]i:L.;krd with some nen-eonductitig material; 
a part uf tbti case Is represented in the drawing as broken away, to show that 
tlj» hoiEcr cciisists of several hartz^Ei Ljl tiers of tubes, the ends of wlkleh arc 
pw»ed through iron plates, which form the sides of the heated chamber, and 
era then rvhimtd again acrcaa the aame, Caim^jt^d by bolts uni straps tu ilm 
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frame r.f the tamonc, is a re&ervoEr of water e, which is drawn out by a force- 
pump Lit/ and by Lhe rflMm stroke, injected into- a pipe tj at the hut Enin of the 
butler* whence it i* dfotriutlted ilitu- lhe loirermral range of tubs*, nnd from 
i-lwite to the next above* Lhe uppermost row being ■ employ dl a,'! steam reservoirs, 
Bod rewiring the waste heat as it poise* to lhe chimney, ftu flj io increase- tin? 
clastic force of the vapour tacibio it proceed* ahiug the steam pipe to the 
engines, whence, after having given motion in the pbtons, It is conducted by a 
pipe kite the condenser i, wJucFl consuls of a number of flattened thin mctel 
tubes, eapooeiI to the cooling influence of the air. The power of the engines ii 
eemm nnieated frtuti lhe piston rod* to the nmnlog wheels of the carriage, 
through lhe means of sweep^rcd*, [irOc ef which is brought into view &t |J the 
hwer ends of wbinb are provided with driving pinlaiu and detents, which 
operate upon tuOlbcd gear fixed to lhe hind carriage wheel axIp. The object of 
this mL'cmnism, (which is of foreign invention and denominated an Atlitbcrger,) 
is Eu keep llie driving pinion* filwaji in gear with the toothed wheels* however 
the engitio and other machinery may vibrate, or the wberis be jolted upon 
uneven ground. Ju order thol the engine* and steam apparatus may nut suffer 
from the concussions of the Intteri they ape suspended by slings at £ p to a strung 
iron framing / f m and to give the suspending chain* some degree of etteUfr, 
fltoUl helical opting* are introduced between them os shown at m . 

The guiding of the carriage k effected by means of lever* which turn round 
the urica of the fnre whetk r no as to present the latter in the line of direct]mi 
rwjufrciL The axles are supported in vertical Frame which I* made to turn 
horizon!ally, by means of n guide wheel on lb* lup of a spindle □, the lower 
extremity of which carries a pinion that take* into hei internal toothed wheel 
fit fp* 

Mr. Alexander Cardan states, In hii TWafrf m Efemmlal ZoroMrtfefl, that 
the principal difficulty Mr, Griffiths hnd to 
contend Willi, was lhu liability tu which the 
boLEer wju exposed, of having all tike water 
bEown uni of the tubes by ilia fn?Vc of the 
atenm generated in the lower part, and lc the 
went I>f a due ebcuEntinn or ability of ihu 
W^ter Eo return; and he has given tbe'anncjced 
drawing, ns exhibiting the cunstru Ct Ion of lhe 
boikr tiled by Mr. Griffiths, which we insert, 
os it differ* from the speciheation, and a* it 
Is of importance to be acquainted with its 
defective action. II is the firfr-pllice, I J I 
lite front tubes ef each hnarfronta! aeries* the 
esElrtinLEie* of which open Into vertical tube* 

K K t leading into transverse- horisontnl tube* 

L L L above, where the atenni i* dcaipied to 
be collected for the aerrico of the engines, 

Aia invention of great aanguliinly, but 
designed to effort a similar object to Mr. 

Harry's,. Inserted n few page* back, WJIS 
patented in by the late highly respected 

Mil Intelligent Mr. David Gordon." Our only 
Informatbn an ihh matter is derived from the 
inlcreslmg THatmt m Elemarxml Lo&imtitim, 
by hi* *Ofl, Mr. Alexander Gordon; wliu r it 
is lo he regretted* bus omtlted tn bestow npnu 
hi* tketch tlioSO details which are en^chtial 
to give it a practicable Eerm: We are therefore obliged ! ogive the propnsllion in 
Its cnHic iHile, I he machine eauifrts ef a largelitaliaw cylinder, about nine 
f*H't in diametfr p nntf Eivc feet lung ; baring internal ciitttmferrnco provided 
with a cOEtttEllmLLd series of cogged teeth p into which are made tn work Lite 
cogged running whrelfi of a locomotive steam vopine, of tba kind already 
described,, ns will be recognised by the figurei/ The steam power being com- 
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muni fmc d £□ the wheel* of the carnage, zmut* them Id involve, mu] in climh 
up the itiLcmal rath of the large cylinder: the- centra wf fraritr of iho engine 
being ihui eon^liiTiLlj mode to fbwi^ iti position, aud In thruw ill eisitf wciph; 
on ike forward side rtf the aiia of tho cylinder, the taller [i* rimpelled tu rnll 
forward, pnjpelling the vehicle before it, nlnl v ha lever lreiT> imy he added to 



tile hinder part. As an example of the utility of this machine, Mr, ATeimdor 
Gordon states, that In- has lately been informed by Mr. Samuel Movie that ala 
subsequent date, ho had used a I*ge drum of Lilia kind with gmi advantage, 
tor the transport of heavy goods over a swamp, in Smith America. " Having 
”■ Tianliiy of plate iron, which nu too heavy to carry over otherwise, he melted 
the jit ill es together into the shape of a large cylinder, stilt carried over heavy 
goads m the inside of £l As the party advanced, this huge machine rolled with 
them. Having arrived nt their dcetiiiation, the rivets were eta nff; and the 
pUrs applied to their intended u*. Now it will bn obvious that a Toiler of thin 
kind, so far from deteriorating a mad, must materially improve it, and it mnv 
hut inappropriately bo termed a MOco&ie raif-rrW, 1 ' 

On the 3d of Fehruaty, JfiiM, a patent was granted to lJur-i.it! nnd John 

. ’ of Le«h, rm- a locomotive itfAm carriage; all account of which wm tint 
description ■ £<Slliw ^ Jtmfnai °f Scin\u\ whence we derive the following 

■All*-* K}liel1 i* ft,rTnw1 pf “ itwt «*-iwn or Other smV 

whDre , 'u a fl th f ’ “t w ™ u a hl ’ lron nr ™tt»*' ^Bs, M seen in eerlian, 

tU w iJ? *5 S ' “ C j f wfud!l - “ a a arE P*rw o£ the Hue. as seen in section, 

, 1 P Toniicd mt« a number of ihslbw iraya or toeeptedn for bouuIb- 

° C 4 °[ “"g averted into sieam, whuth ia 

, 11 ' ™ n reservoir hy a small pipe. U ia the chlmm-v aHvin- lYntr. 

fotted^lfo D afe t(le two cylinders, ofte behind the mher, wlikh arc 

Sn of 's W ^ tfi™ t i C C °- etS ’ “ ‘J? “™ A] ******* nil mini u 

t - j b tr ,Le . V' ,l T- T 111, ]l “ iW Mu* suspended on 
o 1 wluTh ht.^Tr 13 ^i 01 " ^ through the helical plpo 

^hStoftL^SLSM^I™ '?.&<*■“?* ,I|F of the haiUT, wXHl 

tiy ^ to fin i| ^ u *J e cun Nlini ji * Wlpr fat one :=tajjc\ 

wtrmtv uf t ni i* f 1 ^ 15 vt C&ppcr 7 ana nir-tigTrtj, in suniam a 

which are Ufirfc -.Vi ^ Ll V l ^ l 3 Daf 'P ™ll. At c ure fifii- Ur uinre air-plimlw. 
be triii r c■' T ^ ama *’ ^ ^giDei* and an- used in fortt air 

Met* that ]t t prttiflire mu\ drive oivt r hy & coiiTenriF|ji pipe, (be 
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ffater Intfi the boEkr, ni fi^h tuner and in such quantities M tnA$ be required. 
Tile two hmnu axe connected at <mt> cud with the pin ton tod*, autl at ihu uthrr 



jvltL the rotting stundardi II H. At About me-fourtJi or tie lenetL of the 
beam. Aim tie piston tocLi axe the two eoniitcling^ rude ss , their Tower ends 
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being illjicbd Lo Lwa nauka, formed ni angles of flir from emh Gihir on tb* 
haul Ktltr giving* by the act km of itie steam., a continued rotatory mol inn to 
lino wheels. without the i»cr*sM\ of a fly-wheel. The fonr conch wheel? am 
dtathd to the aslft nearly ns in oriitrmn coache^ except l\mi lliwu is a 
.: cYiet wheel formed upon the back part uJ the nave* wills n hvX i■ • «Ifi-"cl iiMO 
the cl3lLc> containing it flog pidj, with a spring on ■ hrr bfcrk of il, for lie pUT- 
pt*e of causing she wheels to he impelled when tbs ai]e rsfolTMj iod at the 
same tlpie allowing the duIlt wheel, when lie carriagE' describi-s a curve* to 
travel faster than tbr inner one* jiiirL ftlll lie rvadj Ed TtttVft Lhs impulse of 
lie engine os aootl h comes to u straight duunt 

w The patentees have another method of pr rlbmiing the same operotiott whh 
lie further advantage of baokiri_r (he coach when. the cnglfiea art: hacked. In 
liiis plan,, liie Hare* are call with 41 rfcflfcsi 1JL the middle, ill whirls i* B double 
Ih: * e) I-lh] clutch, the inside of the nave bein^ formed to cuTrospendL The cluLehe* 
are simultaneously acted upon by rein □ so ting lovers, and springs, and which,- 
according as they arr forced to (W right or lcfl h will rliabJta (bo carriage in hu 
moved forward nr hockwnril- To slit run: hhvg m i- two cylindrical metal 
rings* round which iic two friction ban d.i r to be tightened by a lever convenient 
for the foot of Use conductor, nr;d '‘hi- li will rco il i ly ret ird or i "np rb«- c >i-. li 
when defU’etiding bDls, K h the s^si of the cnqductnr, with the »i erring whtn I 
L in Lhe front, which ia fastened un lln.- uuidi upright shaft 1, and lirrna the two 
bevel pinion >> % and the ihaft 3 r with it* small pinian 4 P which working into a 
rack on the segment of a circle on tbc fore cam ;i gi , gives full power lu pi lice 
lilt two Iixlei ftt rtliy UJglc nscEiaary tor causing the carriage To Uim oil the 
road, the centre of motion being the perch pin Jr 

u The fore und hind carriagenre connected by a perch, which is bolted fust at 
olic end by the fork,. and at the other m screwed by two coIIeti, which permit 
the fore and hind wheels to adapt thcntsch \_-* lo Itu- curve uf ilio roasf. Tn 
^Ci:-nd acelivitks r and partLCuliffly where tll^ caiyiage is uafd oti fHilwoys, dt in 
drog another behind at, hi h preenmed that greater frietJon will lie required on 
the road than the Lvvw hind wheels will give, and Ehvrc i^, theru fare, u eutiEri- 
vonce to turn ah the i«UT wheels. Tlkbi is dnllc Isy .i puir u| mitre wheels 4, 
one being on the hind a^lE* and tho clbir Oil the hi ngi tudiual shaft C F en which 
shift is n unirersftl Juinh dkeedy under tlic perch pin I, at Thfa enable* the 
Sttirill *hnft 7 tc» he turned* ibotlgh the carrUge should lie on the Jock. On one 
end of ihr shaft 7, is unc of a pair uf bevel wheels, ih*t other being un the fore 
aile F which wheels are in the same proportion to one another as ihe fore and 
bind wheels ttT the nm^ge are, and this eastfllff their circumference Ifl mute 
On Oie greuod at the same; speed. r fLu engine? were calculated at ten horsL-T 

E atser, and It Was put^wised to Use sEcatn uf the highlit pressure, which w*u lo 
e let dff into ft separate vessel, aiid the qunntiiy emitted to be regulatfsl byona 
ar mEireeorW' 

Frona the foregoing descdplion.” (tihscn us Lite editor of the bef .re-mon- 
tLCintd journal } 41 we think we ar^ warranted in Baying, that then- is cociidetable 
degree of ingenuity, s* well n s original ity r in many m ibe details, and alin in 
the general an-angeinfut ril' the machinery. Ifei tbia tit Wc rrgard their ru"m|^ 
of iiiioivEdg the several wheels to mnve siEutillfinecnidy si ihltiTint velociiieN; the 
Convoluted form jjiveu to the ±team und water pipes, by which the injur^usi 
cftecls of jolliug are avoidod by I'ery Bisnpft - : EiHflU; ulul the mode flf injuring 
Water in to the boiler by means of eomprvi^ed air." 

" By the present impruvcmciltg, the boflvr is m he placed upon an add hi nr, ul 
pair uf wheels, so that the wbub tnadnne may run upon sis whavli instead of 
ibur. The patentees claim two distinct model of I'lnplDying tld& extra pair of 
wheels, either uf which may b* adopted. By ihe lirsi mode, the buck end of 
tke boiler is bultcti to thv axlctree uf tlio exnvi wheels, and the front nod tests 
and luma upon a pivot* lii&ed to the asla uf the middle pair of wheels. By tbc 
second Euode r the axle of llic hind wJicels tiinia upon II Ctnlrf, ft Lid the boiler is 
Attached to a frame, which encampaase^ it; this frame 19 Mis pi nd*dupon springs 
cr not ,.ictordiug tu the nature of the roiul r ) ibo part of it being brjlted tn the 
■?/i uf ibe middle pair uf wheels. By titl^-r uf tlli« CuOLnV1DCVS* the e&rriage 
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pan Earning the bqijf; m.sy bo made to adapt itself to the hendi hi the road, 
wiflrtjot ifw.-ttrtiogr injurious IT trains, 

" i'hv neat improvement of material importance, muisUtsin the conitTUfiEOa 
*f the aEoam pipe*, which have sliding and movable juu^fortued joints tu- 
*ijmil of their extension ttftd contract! on, Urban the carriage U piling over 
rough ur undulating ground; thus cHUlTUCtttd, tUc pipes also nceouiinixlate 
LhL'iuaelVi's In bend* and irregnlnrittea in the itMld. Xho third improvetnciit 
relates Ed thr made of stcL'ring the carrciigii which i* effect^ by a chain fir- 
cinnscribing the Hie Bring wheel tb-d Elide of the chain then pjwsing reninJ 
pulley* fixed to the carriage frame, are uttacljLnl Lu the opposite ifitAinitici nf 
the fore sudetiKc-^ 


Shortly after the puhliention of the foregoing announcement in the EdMm$k 
Jmrnal of Horace, we had an opportunity of mepccEing a working miniel con- 
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stracted npnn n scale of three iiivheu Iu the foD^ whiL-li endjffircd (hu-su improvc- 
■hfchla. It was publid> cihibited m Td in burgh, :lel<! atWuuids in J .-ii.lDn. 
v<\u v>- it wiu iJ3-irln to travel round a circle of IT feci dknieier T ou on unm-ii 
-h ul Hcjor r with a opcs?[l equal <u about * nulr* per hdtLr. A deal platform IS 
i^L-t jo-jjy:. tiling 1 fiMt at the end far I in 1H> VM fined, which tie carriugi- rati 
raphtlj up without apparent dlort. Uu tku ouksde of iba circle wiP u tied 
bank which fuse 3 in in thr crosa Kdu^ which vu Used to show that 
thore waa im liability of speUiflgthe carriage even by inch unci'tili ground, 
owing iu the jifHitlm uJ the centre of gravity being very low." The 
reprtiiientailcm of thh mode), on the preceding pagi", and the description of the 
machine,, W* t-strocl frotrt the published at rtial period “Tilts 

!«^h «f the model is 5* feet, and its height S3 inches The ate^man dit* 
in irout t end by turning a circular horizontal plate e giro the first pair of 
v^heeh u direction to the light or the lefLpia may be requited. The boiler b £■ 
af a conical fora, and i* ujppurted by API Lfuis frame, e hta \ \ ditig from the leeodd 
« ■an; third put uf wbcek K Thi lira is in the liliddh of the eur,-. uuil the .LCi_-r 
feud iteniii uuI'iliJl*. Thn engines eltl- of ibo hi^Ei pleasure kind, and, the boiler 
u llf Hopper, calculated ti> ftUibdn ten timem i|« furra of the intended Working 
procure of the steam. Two cyliuik-n are employed, they occupy the luttd 
bnut, mul rest on lEif aaje of ihe middle vtIiceIi; lu the model thi* evlinden 
are three mchea in dkmetnr, mid have a tliice-iuJj itfuko. The cistern k m u 
y,' 11 - 11 cu" the water is pumped bY ihu lingmc, famed lklemiEw ta-ikr; ,■ =» tbe 
inducting steam pipe, i the edijelLun pipe, lending to the chimney, wherein the 
irasU: steiim Em lug eramded by the tiuat* escape ilwIsEhly* while it fncreiuei 
the draught, and comb nation of the fuel Whim tlie writer euw this interesting 
in oil cl at work, he was informed by the partner uf Mr. UnrstalJ, that it hiuh 
during the preewlilig l ight rla_\fi p r^n mh many tisnej round ita clmtilHr coui-sg' 
^ fl'tWOBLcd tn 2S0 mile# ; mA tliul during uil tbiit period k required m I'rcih 
packing or repair whiilivi-r- 

Ou the l-lin of May, liilM, Ml, \W LT l JaniBS (a gimtlemau of superior 
Jn-ci:natural tftlcntft) et binniDgliatn, obtained for “an improved method 

I.f yonittuctihg steiLin Citnlagn ; " ibe ctiEe-f p&cidljEllty iu Lli^ arrangeineiil uf 
which »nhislod iu adapting rit-narafe enpnei lu the gear of each of the prcmdJing 
iflEn:cls r iuitetd of ectuating tliern utdionnh by thu same engine, whetl^r the 
Eattijr cotiaiit? of cilc or twu ay Linders. \! f. jaiikns design was tfi use very 
smoIE cylinders, and ^Oik them with strain of very high jircsmre, *u an [ uohti L t:i 
ilic utmiiu LoinpictpeGb, isnd the Icrut wviglii that might bo pmeticqble. The 
nicititc of employ tug SEparato rngineij yvji* E-hftt each w“beel might Imre a moduli 
independent of any of the other wheels, bo that thrir paweri ■ r vdocitied n:i -bt 
be varied nl pleasure, which he Cutuudarrd Lo be i^Eiitial In IMtiur-g round 
curves., or tEtming comers of the road, heCHuie, when jl carnage m. xtsiu Lhf 
weofa cird^ the outer wheel mov^ nver a £ri'-fc:rL spate uf ground than ihm 
lmwar wheel, nud would COtiScqUciitEy render it noorssarv for the rnirm* .- 
ileeted \rith the uuLcr whet) ivnrk so much fnater than the entiine ,"nmi r 1 

Zt r“ "H- Mr. , of cULed,,,. ftj, ^o r , ™ bv a 
v.-rj uimiln ^(mrincs: bo causi-d |lie fnrp Mlctree to bo connate! wirf, n 
stnptHKk pUcrd in the mum pipe, through which the atoam [hlsiph frrro the 
bl |L L>r l “ ‘“pretive eiigitiES; ami thil tioji-codt waj to coti>-rn h J ,{ , 
uEufti the Iitv tulL‘[ree stood ol riydit iingEe^ tg tEie iH tcti ri L * it 

'“™f P^ eBdin e kL 0 itroight line| it ^ L tc m 

to »ch online ]. hut whenever the iukt™. stood ohLiouelv to tl. , h “ 

making emrea) it ^au^L-d the Hlim-cock lu admit Airn A. ' P L / C ^ m 

the engine connected with the outer wheel tu a* trf er l ll f ]tlt , v AtLi!iJJI K> 
fiutor, und it diminished qtionnij to thu endue c. ii * S? w , i1 '- t!> rcTO ‘ V£! 

“ » il FftuJvp Ler^ ^Srn U ; J ^ 

U-Jhi anmagn was moving * P ' 1 0 ™ flmuuti winch. 

i c.T« h 'sf sr„r^ v rr *■ »-*r■•sfw 

f - *.3 mm? 2S2S5 1 STSfgn< or r..i.un^ 

—Ufa.,, 


railways. 


■MS 

“ -»- <"** • -—"w £ rawest 

As nihor loading object with Mr. InmM WV Id put ifce wlide of tli* m-u^hm*™ 
“P wl 'pnnj>« to prevent the injurjaue cotuMoittiCT* lo the detbig ljjirtE bv ||,« 
™ 5,onJ nf n ■‘“V™ - ' and at iRe uaa -W all™ J Si3,™J5£ 
Tn rf i e ;, <U 1 i, l ,| !! M J| T rUJ1[i: ^ ; r[leGls ' fftlc31 J-Bonff over n.jgud 

£gftCSKf % “ 1 ■ a * the *»* «nn«fti K 

!3£ * hL* h T'\ r !t P 3 ^^ 3 - b . v "lewia «) (inllnw nik-a mmdne fn 

S 5 SKiwassr ( sEr' "*• «*** ■■ ->-« 4 - 

-A 1 ; *?.**? /“flowing curs, EMhiWt* a pWofths ttuichin try of a cirri w 

Bp P llEd 10 Wj ****- %■ ^ » - ™ mi™, gitbg eSmJ v^Tnim 

^f-1. 



sse/skes “■£ 4 “" sitiLKKnft 

± Stexiate r'.r fH J * 

”"*■ “*T'»J™iij »f >l,. Mt„. eJi, „f L. ^ ”i* t “ 
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k Ar a which operate- by ihdi piston reels upon th* crank*; to iKicte ffpflratr 
engines iifftm La Jipphcd from Un: bcilur a a t by mean* of ihr |ji]i^ which 
c.liltra at the stop-cuefe / into thf ►Scam*tnHL m ; irnm this here the ^enm p.iSMn 
into th^ p]pt-j n n f which move h[ eajn-tLgh t through slniinnr-ljh:^L's; fr-uin thiucc 
Uie steam ppocttds tbrangh lilt 1 pipes o on In the slide LhTsei pp p t [hr illdiM 
by eccpnlricE tj, m the crank abaft*, in like Usual manner, olid 

thence 1 li ihc cylinder*. The eshau^tioti pipes rr Lcj .to she Ii■ ■!I.■ .utle^ r; ?r , 

before described, in which there are piil&ABt * jr, to separate ihe ateana From 


Ftp. 2- 



the cv& which pass thmugh the: edd hoHnw ntlrs to (he bnjic* f J, 

froEH which there aptf pi p^* i; a Ec ad mg t n ihu ehimqey p 1 , when it U th ro wn uff 
in a jet, which Las the effect of increasing the draught, anal of uniting rom- 
haiairn-n of the fui-!. The mil * r are attached to the fore a\h tff the mn Clin jr 
wheels, ami alio To the two handle* nf the cock l, m thill the fore s *t* and Ihe 
™ uniqlluiEdwIy. ajid parallel In .igcb other? : ; reprwnt part of the 

framework attended, far lying the engine tOgctSaer by means of a bcV nn.|\' D 
ns tn allow th.- body el the carriage iu &w? a slight lateral motum ,™n its 
epnrigs independently nF the engines, by mean* uf the hollow tdtt iLTdiii- 
loftaitndni aitli^r through the stuffing-boxftl. 43 

Tbp pnncijud arrangement! in tlhi Idea motive engine are able dfnVncd trt 
accompli, h the object m viewj hill the intelligent inventor fowink ntWieve 
lrt njrai pecuniary dnsflppnintintnts) was not enabled (u nruiecmi i] .. ,. n j u _' 
Liking of building r,J/^ nodi J me tune *ft™V Ctlt 
tvLT, ho Was engaged in other scientific pursuit* eonntrted with loi-ntnuh no 
ami i" tl» ttttamieiiari of « boiler capable rf ! H,mut " " 

pressure, with perfect nifty; ’ 
idapTutinn 

iho 5 th of LTiarcn iuuomtiF no tcwit tun ^ pmenl 


™" ' will! perfectttofety : he nlso occupied himself in the applitttSn and 
kptolmn »r aim.ll high-prejaure jnipine. to the peneratinp Bnpefnltu, ■ mi 01. 
rfihef Mareh following ho took out o patent for italwlurboifer wll^H ™ 
d««|«Uy dn. rtmi rifettre mnd.i,,, ,,r tlv kind iluit | la j thl . rl /“J.ST 

It CUS^iptLlI aaf a MEl-Lta uf BJinu i|“ ItiliPM of ennnl l r f 

ft jr «- im » f .«4 iri *2tKStf.tr3fia 

W' SZ i “ f f “1 “»« Inwdrod d 1Utl th e pr«- 

*. An orUo^y npWid^l boiW. This Mtoellwl nppsritui being folly 
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Bt 1“^ 203. in °nr vtjsln Boitrw. we k hnTI not here eitrmd tJm 

b [J, ™ * rflK’T'" ,hai il waj ^ ct thjic dcfcriptian, 

iUid a carnage *%^ly fnriDi the one just described, lint Mr. dime, 

ftkiul twa jeera after, raamsiictd ifcs eonatmtti™ of iUam camaKefc lliii 
111 !lS Pf 0 ?™' i’ r,MUllfti ilie '»™t 6vuimhjf results, tie M[ ,m- 
* f ”“** *** Crrtnir.ty „f ths ultimate arefrrmLh- 

ta 1 uf I*!** 1 ,I|CCE33 ; but a ftfflm* in Ilia hecunidrv resnnrcrt. prevented it- 

rrr* 1 ^ w , 1 ■ ■« ■**■* u[ w srxs 

SjSfcKhM > E i* ° f **"*• I8M - «- B n45Kd^ n 
frdu, twelve to fifteen mil™ |,T hutn. This rJ££ was » 

sF-kF ^ ~ raM±Sai-£ 

ft* 3 “"^V 7 ? ; ”^ai±i%ntsi t£ ~i 
gS^Mtears: irirAws&t 
fcra t&musve tar s 

"* h.T by rills MtuwliUe 6ta._d.rtt i .ufficirat 

S^£S *££ u h ifi? siif ' V"' E 

rn^s^mm 

SS«EiSS%SES 55 tS 

Were at rig lit r TrV. f ‘ Ue ™ B " f -^h 

*H«a tilt friwij.le iSuaeriJd at *e *5? ^ 

futtl laru; thre& in^fs * n ! i *r CJ- bu-d^fi wt*re h ‘ct I v il 

dinmet™-S£ " 4 ** <•» inel.es W a n u.,n CT buhl * 

<1lt» iX “ft .^1 ,,U,Je a "*■«■* "™*- Tim CJ U,.: 

made the induction and dm.,;™ ' r,l '' 2j l,fH>1 ' lruliJllDna i dituugh wtuVL wrt H 

«j, tJLtcmal .licUtT..,' " ‘""T* «"«■* i*) ™Um] *akcu, formi™ 

bg it 7 110 trUnaK ' 11 -' to rlreiv having* la (far pbl«m * 

JR^SfVZS^ 5i \T m *• Tire Stean, 

'Viler therein In sueS a ttm^rulure ^vL htSrL*^' te d Ch L<?4leJ ,llE 

«tam«!l r up™ the and S*3 it nftVB J ry jf* 

;r,: ™ ^ to iue to w, "j 
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’•rljji’i apace the ewTMge, and nho dj.it *1 J, w* far the ■]« of ih a 
Tnnti w.ion. .-'idPLt to the furrn^, nrir! tKiiWJie^dun h-mn^ liacd aaftre^ptaele 
™ fin-!: at th^ jiffr*. n»r, uij M:r.i.i of tbl3 roum w*ro nk^rran shltHen lev 
atfii.-u ccmibiiK dm-lght* rtf air, that the Wt Rif-lit not be Miuppartstie. T|ts 
“S™ 1 * " fcl f n ►«* % and ftt e. met t he engine nay a sLtV^Lran 

fpp l1jc ur a And ri/JWiri-.-dfki^, ct-EbUnff ilie riirnKT U> Loop 

, eje iij 11 ' 11 *<■' pATEs r anti, by u J.h tputner, and other Louis, to TTCLfFr 

•Itrynreo any s%.lt ue&sl diet IB*ght u,f. e uIjm : hh shun Jon like*;,* J z - 
TOIt.ni^hlm to "ivedi.e,vuns to the furnace-man. and to bold ennimnnieRtfm 
V 1 ' t"H- glrdc. trim sit o'l llietwx jj. A: i Ej the sleet in^nomUip,, con si nine 
r- a “ 1 «" ,1 - n -~ : “S * VrrLfau] ah,,ft, at whose unocr mi A luted I 

tn:ed,.,I *, , c \ „ acted uyioii by n mpnll hoveled *£«!, fj^d itl 0 t| , e 

W‘ "' r T"^.? cd , ; % *“™hi- tW handle. therefore. rfia 

abaft « cuUiEd in tcvr ,te jhuJ iu pfr; nintFoa lD a gear at the hiww eoUWinrtv 
w -’ !cl1 "■ *“•"■-'< **!or i. ntljehad r U the',,.,. ade-tror, and il.erahJ 

iimw tbe fore tflieel, ro„. the nq.|i rE d pos^otiF. Tile lower gear, which l 
™ T™ in. DOi e,h adapted tn >»ttea* the fa-re iri.h a reduced motior, aD 
that the snide, w.-ti » a'.V lo Hint tlx W’« i i miicUv. □ nerves with -reat 
enetffV upon JuM lotted CCC'or, imd l» orao** with the meat »V 

nentof oru.nary ntefcbms, .q the road. Tiite g<^dtu 3 aette, cd.nirUemd 

h> n mn'ttpkiT^ power, throngli the comn[ e owdinm of toothed wheel*. was 
found In lie Jar in„-e e.ieclt-al aid raiwuucnl than when a tofts Wrifo we-o 
I'"? 0 ,"’ ™’ USCd = ‘" nt * ,,e 1*“« «« »-rriewh.., dun-vmii, to (hu 

Cliff handle "IV^ f to ' 1o1 » a "f ‘ 1 "? «’K*tU»ll af ,h D 

"“"“A when the wiLeh happentu to ee tut net. [lie inn 

" ™ « ** ^,,,1. A m il a ^ not 1, ^ for JiR^e 

WeerT ‘ Hl ' “"‘"r nl; ° (“ P'®» rf ■ veau-1 to^rojaerj 

in fitt er by. I he eumtney-.rrtine! w.m made double, the jnnee he.r ion, ihn 

^n' f d^ C i“ wn aPl1 lnc . inu ’ m,lt T ulEe lllJP ° ruv n Cairo"i or nil r „„m- 

w »'^ W ErW ‘ 5 V m f T ai3, ’'* r,f ' ICQl T!™ fuel pre.erred 

I TIT if 1 T ' 1 '■" ,,reoll, wl,Tcib pFndllutd d are,! Lot nnj 

n^ll.ehh.t S=k rr tp 11C ma ; u “ w “ Wiumunreale-r 'a tj'e een mie 
na ls ru t( IB hind wiieei* ti>‘epurgrar nf ,wo veleciiir,, ehan-eohTe nt pleUue 

, jT , UJ lll<f ; Md > 0T " l - er cmstlmahi&re,, might reouire ; :Ula Lar »u 

e^Ttlle wT' ' '' ;Vn ^ ^ ' h V . . .^tre w» p'aced nponfiuri.T 

eseep. die ^.ml-ng •liptinum. ivj-eh w.L, pnrpuadv arr.v,oed mb-nvise ^ 
«nb4rd in the en-raejns. 11,4 cmitt&i was nj'ly tnjsjru on, vt [], e y arl ] 


(wkwe II was bn ill) thret i?m«i 


, , . , - mtfe t>t' tlL^fe wruaLniid the 

o""lte in'«T-^ M^fomie.1 ,i .wte.'wter BlWt vrJ.ich nfo rt 

o. Ihn in«ucl-on ii-pe Mined J,mu~b width de aiet.ll] e*&’ud in.o ibe ,v r 
^tead -fhiWK the tyOmfeia; rhi, ««Tde,.| of rn.jfte, wjw „ h ? ;. e 
carriage tn ii j.op. Ewt/perooil WfeDfcitBtMcd Ihnrapctfirnnt |rai l^W Iv 
tmitlUL-ed of tne fewiEiility of the scheme, and that uJirng was wantlli, ho. ft 
_■. fitpenenea in dificoecrmg and wmedr'in^ tile west lttiW iif.ieli 

E^i'vof'ohT- 1 i““" h b A L t^il \ WS3 roi/howeter, affindJd dmonpur- 
_?. * f f h V‘ ,n3 j,e lle ,Jlu ‘■‘ 5C0,V C cd ; n lume parli af Ids arrant e- 

bflhtjxliji r nl; ci i 

Aroiljtr gTe.a fc i 

wlih dL'rfJ^h i ^"T7"’S*'«w'ir W/w-Wr; in etq^urnce o? 

Srf doTwllL T tiT ,J lLe SU ' Und *■' W ^ - ^ -:■& luteins 

_w. “ Trfr .fr* wWA: mpedh%pM Iha. eodot.nrlv fam,ed term-* f* 

"frfr <- ^cud n [ U enub ujsj, eaaoh. g , in either 

r°^ tp - JKJilltrf ^ mfty te obt^rr^I ;] ]ilE 

:Jv from “ -^ — 1 — t 



CHS?, (1 t^rtiujeoibk waatfl i?f 
r?I! rami cmiTqn^rDii Efidre! 


-—* ?•'» *■ ^ ->- siriSS? l&ftft; 

■ULtil uJipMLHiii to iu D«n F™g™ ilie dl^ttllrf^n^ u r ^ 
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wheels fOQsErt in their fnfrfrmir Weight, ami their gtVatrr Ij'nhitttj to en£GIIIit£T 
lucrti? itoliri lying- on die imd. "iTic narrower n who*] ii the belter* provided 
it due* nfit Rave nti i^npi^^ieicL mi the rend; but em wbfceU should hi n.:.ul.• to 
suit nil the t JiHtHU condition* of the mud an which the carriage lliw Vi- tnvel, 
it medium h 'tween the extremes sht-uld bo chosen, which h pmbqbly about 
three Inches' width of tire tfl fVj-ry half Ion 4r ? ..:il :i whrol has to beer It inny 
be further notified, tbtil in every experiment m uto with this cunHa.^. those psrtj 
which exhibited a defective actiun could always ho traced (u an (tUciU cm*ti 
and although the renn Jy was iiSsru rendenid obvious, it -ctmEd nut olwayi E>a 
earned into effect without cnnalJerahU delay mid expense, ibiefa* to the 
CitpEtoAtf who is igtmraat &f mechanical cmubim-mioti, was natutally dls- 
pnuregjjiv. U with homevrTj be generally tound, tint those individuate who 
have had the moil experience in undertakings of ihi* kind* have never dll- 
covered, in the obstacles that have hitherto presented themselves* any thing <tf 
an E L.^ij^.T-Lbli' nature, pa to ECs ultimate mitam* 

The next attempt to con+trln t lu<rviimjftive cm rinses for the comman nmi ww 
hy thtlriJc Mr. David Cordon, whus* patent van dated the ISth of December, 
1^21- The means pro|W*'d hy tbis.pcntl^inah f ir projK-llldg, waa a m odifkntton 
of itiD unjiJiod invented by Drun toll, a ml d-a^riheii at psgp :]DU- Rut Instead 
of the propeller* being opantlciL Upim by thf ahcmating; million of the piitML- 
Tod r Mr. Gordotl contrived to give them a contl no out mtaL.iry Eictiuu* and to 
apply the fimse of the engine* in a ninre direct matUier, J hi- totlowing ciil 
cJtbrds mi external view nf one of Mr, Gordon"* d^aigtiH, in which the patelltrd 
mechanism is introduced. The trtH Upon threp wilii^1 ■« s one in front to 

■tear by, and two behind to bene the chief weight, Cadi of the wheels had 0 
separate mb, tba ends of which had their b^nrln^K Upon parallel 1 i:i|-i* ths 

wm-i-lg rolling in a parpen die ill nr position. Thtfl .. by avoiding ibe 

usual cm *3 axle, altocd- ui increased unilitemiptcd ijjftcrr in- the body of the 
Vehicle i and was the subject of an inliTL-dunt patent gr-mu-d to Mr. Car don. 

In thft fate part Eif the carriage ure-re placed the Steam eapnc*. consisting: of 
two bntw cylinder^ trt a horizontal pittfthm, but vibrating upon ttunmuns i^ihe 
pL^nn-rodt nf EhcH^ engines cai 1 ^ motion to tin eight-tbrow crank, tao in ibe 
nh.iilLc far the- cjlind-n.-, anrj three on i irb tide, to which ware attached the 
propellers ' T by the mvolunun at the craELk, these propcllen or hgs. war* Hjftish 
xii Lly forced outwards, with the feet of each J-^iiriil the ground in a backward 
d Erection, nud were im ini: i: ia L'.-Ly nflcrwirda ] i Ea.i j from the yruund by tb*: 
revolution uf another cranl;., parallel l> the formvt, and IiEUated at 0 proper dis¬ 
tunes IroTn :l on the fJHIl? frame. The prrrpellfi^-rodi were formed of irmi 
minis, Jillcd with wn.id, to comhin-B lightnffs with strengths To the lower 
endu of tb^ss propeUJug-rodj were otL-EU'lirnl the feet, uf the form of ncgmcbte of 
cirele^ l und lua^d On their under side like a short and Very niiff brush of wh.Jc- 
Uimc, aupjiotled by rntpriuixod L ; Ek toelh, Ln take eSIEfOt Jn case the whalebone 
fnbtl. Thcie feet preyed agairtit the grciund in regular sUctWrtiud, by a Jibid 
uf roll LiiL j". circular motian, without digging it up : nl d it twul he aekuowl edged 
ili U Mr. QurdflUr in thr^' »utii«hEc^ suevreded in avoiding the injurjuLU 
csE“l-i iLpon rhi- rui'iS that wradii oEberwiae hnva bcciE cauaed hv tlii-; mud* of 
propelling. The guide had the power of lifting these legs off th«i g rum id al 
jiRiwitre. in tJi-.ktj in going duwu whi-tt the gravity was sufficient tor prujml~ 
&icin a nothing but a brake va.=i put intu requisition to retard the inuLiuri, if 
rjccevssry. If I lie coreiEigr Vrm prnccedin^ upon n lerel, tlic lifdug of the prn- 
pclJers wiix equiyalenl to the lublraclion of the p«m, asid ^oon htotlglil it fu u 
itoppnge ■ and m making turn* in a raid* the guide ho* usdy id hfr the pro* 
fkclk ra an one iide of the Curnug*, and allow the others to operate aloDe, unlil 
■die cure Is Ifavened. 

The tot lowing cup-jiving reprexsnti Q side elevation of the macbme. n the 
end of ilia bolter r b thi- flue ; r an ap.Lrlnuml fi:r the engineer to attend the 
sire and rei^kto Eh:! mnehinery* which BpArtn^nt cofiliiEni & store of water* 
' Cfl,kf l ^ c -i deXltxmA caunectinig-rnd (uike un each side nf the Cftmflgsh that 
^■matv. the driving cranks of the prupbflrh to the imiR lifting crank* within the 

‘--ag* j. m bviug ibe axis of th^ driring eraJiki, and / tht axis oF the litTLng 
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Cth* apartment for ihe fluids pwwnjtPrH. whidi haj pissed window 
In front ; •, thu snail for tltt outride passengers; r the conductor, who prides 
tlir carnage In means of lour cross Infers, turning a inn)] toothed pinion, that 


wnrka n toothed wctor, fitted OH a circular Frame; pp propellers, of which the 

Sr" A * n ‘ b r ^ 11 "I " 1 vic * - ” 'trap" I"- which tin- nn'nrllrn: are lifted 
Ironi the Etoonil. In the txbL-rimetil, that were mode with Ulia carriage on 
the ooinm on road, the ratability of ihi. mode of prop,,Limn w U proved hut 

™ U ^.I K,W1 ? P®OTidwi wu found In be madttJUtrtfl lo produce the rtqunc-il 

S3 F .^'SS” : 1 ' ;1J lap P ^ uttl! ’ L ‘- ■fttrwoidJ™. 

Vinej-d lint the applies I loa of the power to the running wheel* f,u imhled on 
^r Tw wthfek in 1802J wm hilly eflcctwe, and therefore prefers in ioq^ 
uf ¥l gw ( the pmjwri wui givi-n up. 1 
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The nSKt invention in the order of time that prcgcntt forlf to our notic*. I* 
crr>E3 considerable nrrginaViy; and tntiiiyh it ha* on b been carried 

into h maintain* retro hgtsmu* and iwuius* eugmtinin, (hit Hum 

fanned Use ground wrr k nf rabtrotmil mYemmfct It l* tlir. «nhject of & 
patchL gHJlted to William l"ran-ci* S-li«wd ™n p nf CWpftl-ltfHL Lcmdoit, 0T» 
the 13ili of December * &li4 t for a -* new Invented »hsd-way urd "ti carriupiei 
for the conveyance nf paSseil*on h merchandise. and otlscr tiiina** nlntig roa d» P 
rafl-T and other W&yr. fhliff on a level or inclined plane/' 

The fpedficat'cn' detenbewthe zrwcnllon nndf- twn disunctheads i the fir*!, a* 
Ttjpecti the wheel wny* explains \ :u c«ns s Ktm* of a hoJinw mint w'lh n pladbrm 
of iron on the :op tor wag^ooa or otli er carriage* Id i rill n\ wn * inside lb* Inml.' * 
plnced! a m admit* 0ailed by lire patentee a nircbn'ciil liaTw* Pn w^'cb 
retted a Eotilhrd wheel, l!i*t is made in rwolvo *B a WiwMnl p'ilpc, nod to 
take the teeth of a IhHmHpI *ln%hl met fixed on no* dd* of the hu%w 
trank* The venical rail of ilif? homnihta] loathed wbfd 04^™ a tm 

pitiidioil opening iti the wheel-way; &bme wh'd- it it connected lo n loetdnd- 
live iteam-enginffp atnl Is nctnaEBtl Jheieiiy ■ through tha me-d : tiirt irf lievil "err 
Ibfl nwJn& ^ua coBimrnt'Catrd ibe TatPer by the m^lnr*. U pngdfvd by tl-e 
Vertical axis to tbe horizonlal wheel of Lha mochamed 3inr»e> inane ihe ImFow* 
trank £ and fii the horizon Lei wheel h r-cE-rcrj into the toothed racL widen r ' 
fxtu on one mde nf the tnrnk. ;he cactfumtaal hnu?c of ncceu-hy move* *hnrard 
with the ramc To'lociLy eli the harsmr.tAl wheel is made In rein \te by tlm- uoWCF 
nf the engine, Tims* to whom otir liLtml (Ji^n^nd may Tin* hV cl^ar, w'fl 
tlnucnhmd it by the annexed figure, ffbLeh afTunls a Ipo gilLiAJinal geetinn of I ho 



median real horse, and the hallow Inink or wbeoWay. a li a rinratsng ttliu- 
der, and At the bvllcr 4 iT a lociimotive en»iuc T by w!rch die bedl geer erf r i 
actuated, uuJgL^.Li^h the medium r>f Lite Terdcal e the bodimnlijl touched 
Wheel/ wlnelTlaLes into a Eooihed Ta?t^ ; the mcehuncal horse A h mide ro 
f*™® 6 m . OfflWW, h no to UU Wi^h ri Ins ehfiM and the train of W4i-rccms 
th*l Tfty be m canntxfolL. wmb tbe wheel-WA| t and ft the hohow mint. 
Al lb* top of elm wheb-l-way -a Euttpnial tobcfl.it. and fttt carri eea whho.r 
liUeral talQ I lick dres, u p-^Niml to guide tie eamWa by meani of 
tpngues like that air wbicH miers ,he Tcn^.ndmil apertirre, wndmln'eh may 
-SB provided With a ei aiuifnclias roller toprevert tBirraf nihhEn?. ’The in v^nJr 
preyososto wlopt a idmlnr HTT.i Ugemen C lo t^e forejoi,^ for the towm- or* 
bT 5 IWtEII S h:a P BtcTVl fcW-wftfi bj tlse iides « Enuks of ciinaTsand 

^ it ! vemi "^ u, ’ deT [ t c P a:eT1 ■ ’< or B tpofe fingulu dutrre. 
li.l.ctJ (I,* ^ *”* appear !■> lto--e who iiETD ttm vi'M- 

,ll€ W ‘ t 4«*. 11 M in reat-ijr UJJ „ 0 mEanl atlm .j ln p^plt, nor in Uu? 
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fntfjjMf of thi* prt|oi[[ii3D ; bnf %■& 
fill! uh&ervnlinusL 


fim dsfrtilbc it, Mid after Kurds, mats 


1* 




pun t!icm imitlt Pot LkaTjtujT^'^ UtfTlSL!? j fant ''^ ^ E P^nltt! 
«fluid* Uie f uree nr **■ * in* 

* 1 -** .w^aTramiTSjts 
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Fig. 2 a section cif the wheet-w&y and uieehani nn by which the pmcera of pr*- 
ptuffevt is effected* Thu second part uf thu patent U thus rificrilred in the 
itegialer oj drfj ; — N b fi represents a TtrLlr rJ ^tion of the road i o which rsu 
rxcnVUtba ia made, ShJ the ground well ramraeLt,, so as in lay down. tit utiiiWm 
diitquces, a sepes of cwt-iruii frames ur sleeper* re. In the lEvriil partitions 
of die sleepers are placed, lenglhwAy% fewr lines- of timber. The two pnn- 
dxKul rails, dd+ atr of oak, and stand aboiil three lm\im above the le vel of the 
other parts. The other twd Bah of timber, * e„ are ihree-inch plank*, wt on 
ftml bolted in the fi-flirilElg. Resting upon these- deal pknki and iIle iron 
purtLtinns, and iIuaFl with the oak timber, atm LaM, crossways of til a mail, short 

C r «a of thrau-incli fiat plunk, leaving fttL Open eXt-vicc abunt one Inch ami ft 
f wide between them- These thorl planki ate Said edge to eJgr, uniformly 
olnng the whole line, to at to form a level floor, over whkh is screwed dwm ft 
CUEnpWte eurerEiig id' wrou^ht-inni plates, a a, On tills hard and level surface 
the wheats uf the ear nag- are itEluinlcd to roll* I made the hiding trunk u 
the trtffthanksil hone, which Ls nettiatcd by muLlvc farce appSic.l nWvu F though 
the medium of btintkr gear to the tK-fore-d^arribcrt. Only 'iwo-Eonlhed wheels 
Hfg sliovn in tlie Lrimk; there it, however, another which cinaot be seen Lfci 
iKU Vic®, which, when put into oear with Uto uppraito rack, RVCfsrfl the rota- 
lory motion, ami timifi the carnage la proceed in she Fame direction. The 
lowest wheel of Ilie three niiOWU li madu lights a* it udy nperntei ai m 
anlitneiion roller, end Tor that reason ocsuplf* the whole space bet wren Urn 
two diroc inch deak. The pmpeetS^-fi sketch in l r though rather il^nru- 
p^rthmed b soma of iLa parts, exhibits ft cotrWa of the h£d dEscnbed in 
the FpecEfiLTtlion. h cwi'Unli of l Wei stories,—the upper one for [nUiSfogers, 
containing bath bilda and uatalde bertha; and the lower one for picmThDp- 
dtrr, which la dc|H,*Eied on a circular' (lnor B around which two horus ilto 
made to work, as Eli tk mill, beln^ yoked tfl tlic two oppodla ftxtrcnuffci if a 
horieontal lever, that turns u vvrLjcjil axis, to wbkh \» connected midiipHmg 
f^s T thai causes the median JCnJ buftE in the hollow trough, and lha "car- 
tinge above, to move at any predetertniued velocity of motion ; |U C lionet, 
however, emitmuang lo move at that *Tnw pace (of abuut miles per huurh 
by which they can mast efficiently ciert their fuEC e. TIle df^igriu]] marked 
2 u eXplntmlnry uf thisc muLlona: j g ins lwd yokea, to which thi 
horses M htiiig attach td, give morion In the horizontal leVcr and the Veilkil 
sbalk A, ou vtt la alw> filed, dose tinder the floor of the CatxEagp, a InTge hnri- 
wwtol ipwr-wheel I , J the revolution uF this wheel actuates a piniun j, which pinion 
being on the earns spindle aa the toothed wheel oil iEee meehnnkal hurte 1 , which 
tkikc5_ into die rack, causea lLie CArrkge 10 adranco at ehout four timee the 
Vtknjity uf the ho rat's, or nt ten mllei du hour. Mr.^nowdcli Eulculatca the 
puwar of nn average bone, eel drawing a load, at the rate of 2\ miles ju t hour, 
fur four hoi ITS n day* as e^piM to the constant force of a tv Light of bunuds, 
vf\wu drawing in a straight line : if the speed of the hone he doubled Dr in' 
crt-afi'd to u Ehiiera per hour* Ma power of traction will be reduced In only 50 
p^uudi; anti if Ihe speed be agom duoUed, or n3aile 10 uniks per hour, the 
hune cun du nu work whatever, eicept thjuugh only a w-ry ahor* .%p aC e oftinie, 
Hjo a Low motion, tlkErvfor^ T Li hy far the uiivit faviHirabile inode uf applying the 
jHJWi.r of n horsej lund altiieugh the coiEtmcted eincuh uf a mill-Walk j. ,in- 
fi*mutable tu die full eimiun uf hii powers, Mr Slmwden otimat^ that a forca 
of About m pounds may thus he obiolned. Of tffis available farce he pn^ 
pom to wicnflcu tim* fwjtha, by meanf of moldplying gear, mio telociiy t 
mid thill enable rock horse to give o H t r ut fflect, a force uf 50 puundi al Y0 
miles pvr W f whereas, if the liurses were to movE thrinwlm at that vdocilf, 
fcf W ™ ld If, thcrfllbft, w £3 EQniiSfr iKU j Jflwl 

boitww Ji fuKB ut 100 pound*, iilirl ihjtl tils miilunce tm l he luitmltt'* wbi*el- 
W*J m I lt > moreiluHn tin* M»n c lie b ter and Uvm™I railway, nuncly. 

nf ID mil** 1 *“ 1 * 1M £ ^ _24000Itn- lFTfi{*lW hj twoluiiMi, &t tli« rate 

mart iliuT"] Iji 1^1 *"i ol> “ U=I] tnneiiiQ*l 7 mint he loniidifTalily 

uf Ifi f L ,i ’I ”, 1 ^ !' muted force ofn liorse miitihir Jt, a ^Jrcla 

Of 10 feet diuiitchsr, k ^.hly D , yc h too hi K h. Ut U3 tWefor* «p^ tl, B 
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ba only half, reducing it tn ]2{fOU lb». The tHipldar abiaetiofi to 
t' Uppr,re !!‘ “W*- *«* having lacam-bia wnS 

J™ W?“ to tiie .tem ougta? or i^ctoeXSo 

power, tilt Whole ijuestjoii, however, resolves itself into one of convenience 

£» £7&£ 3 *’ ^ cirnwMUncea, „hfcb™^£ 

j-. i t- i - lILn ', Ml bflTc occasion., [ti tmr account of Bnmdt-.fjk ^ 

t|»u irebdiCTc & T 1 Jl V wti jliall here rfrtmlud* Wilh Use reerjurkj 

. - * ortEijp of lhe coMideratt&J] of nuchtiijaL to deviae ilits 

purist li>L"UT¥i<>taV u niuL-hane-TV, fisr Kffi rating tin? foroa of n ftohte al a alow 
moliOM, tnto 4 h%fa« Velocity with a diminished W. al ‘ d,W 

l oanaM e locomotive carriages to Mceu.I steeper inclined tianea thm 
hereto fore been emiiiderctf practicable, and likewise to enable tin: camne™ and 
r *”] '%?"*?""* cnrvev tn Lite road, without the severe friction .n^ ,, 

55 

”i n C h^7“t "“t *» i^-rihod in the ,iecX? 

. " “*•we believe, been carried into effect tin the urvaticnle but Wfl 

,,f the ahililv to effiwi Sri ^ 1Ul ,bL ‘7“** *"ti*&ctorr |iru«& Inu c been nflurdod 

fwt in Ii-inirli I n '| L ^ rL ’i le *tod t ™h on A nuuoqd inure than a hundred 

ti” A is JS&T ." ,r H f W Cf on which it *JiZ 4 

^uhlm-ry,) ascend inclined 
i “ inrc-Lmertes m the yurt, which k equal to WO feat in the mi]. Tl.;. 
Jwwrlatuodvan^ keened by applying power to th" !SLS!r JZ 

Kp. ■iC-cssia ss 

;Xz& 

cTh l^Xheek in^ ET?!’ "*“"1 **&*, wkM. c S(1S c 

ssstas: t* »■* **t!gtK'S s 

2SflB£ si ?" u r„ ■« t »p'*~i - e» ™, 3 

nutT^rf tofrtv T "aF* *•?' f ,re «"“ tu lhe «M« of the.»» « 

■*• p" •" ■»* »i* «»mi Kb. mL: ”Z3Si ”,x 

skttLrt 

1 '^ ® °!’°','“■¥»** "1 *hidi gives rotation tu the crank c nbove ■ the 

fff fwhirh , U i t nll? ’ b = m I flIw fiwi to thn crank <ff the hwiioutafthift 
to-{he ^T?], U ,r ca %^>that to revolve With rSr. 2 d 

Swh Sl,T”■ , J WD T* ^ ** sre ^dcr HKE 

^1/ naes« i tbtrn^r of T h P T ° r l " llreh P“«; ‘he rotatory 

With tom • ? aL to^f ,T™^1 ’ M5!ei ai ? DTe ‘ 10 "rfelreee, and U right .Ulrica 
Zg gjJ * ¥ ?» j™ JJ « double-beveled horiiuntal wheel, 

«P^u c^TwtofJ? 0 i m *• m L ' T M wc]1 “ ^ ' -V aide, nod turns 
piiiHin in each ln>i‘iakea r,,j 0 th a ^ ,/ carrying upon it a vertical beveled 
while the Cer cfrlt J to L> T'* “ f *"* * *■“ horirontol wheel, 
theoxletrceunde^ b “I^ 8 » hevek-d piOlXltl <H1 


lu Li]4. ILlIti'J ] l l-LJ1 fi (Jt CQifl-. 

tDiy motion when tla ~r^v^^^im ll nn\^!f\^tT^lu t |' C ^ «®™miml«tn rotor 
nmving parti are distinctly *fewn in F>,> * wfeichbfSS lne f tllfSc ’ ! ? lJ n>ther 

‘rr -»■ “S 
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gear iHiida ; A A the Ik ve3«.'d pinion* upon die abaft in each box ; ■ i Uk hon- 
EOTltal double-bo ye Led wheelt The front bo^ g 3 under the ormge, If fjjted 
immutably to ft until! block of wood K i ■ the other bos is lilted. ttf 0 plftifl /> taming 



%. 2 . 



nn ft central point, which puasea throng h EpiothEr plate aim vie, the latter Wing 
serared to the floor of ihe camaga by iiinge-jointi n n, The c&nstrqction of the 

Univ crsal j manta u it in jiIoi more dearly shown in thia figure. 

>iii7e mm to describe the cohtrivuitfra by which the patentee promt* tn 
nbviale din dejitmetitfl effect a of ihe nibbing or sliding of the inner wheels of 
earnagEB in making curvea or tnmi in a round- If ike wheels on OCVe aide uf a 
nirri^fis be larger, or of mater diameter than those on tho nppewte itde, auch 
n amagep vlicn propelled, will necessarily mike a atm. On thia principle 
the patentee a eontrfrnnces are famded. In running done a ■trwahtlm-e* the 
peripheries of the wb«U are of mul (ImHnn; hot whfnth* camhai to 

** ? btt L °1v nrfl “ n B™«ter &w*ar, ormuremendnl 
periphery, wb wheels on the nndti rite mu on » Tut eitentlsd peri’ 
p cry* and the cleTaUona upon the ri3g an which they Ttm are bo adjusted to 

Furies or the whoeli change Lj com* 
in fOhlact with Ue nubble parts of tie r»il, «*! run round the currna without 
any increase of faction, 

A lUrarnsLon railway, which in u >me leaned* icKmbtei Mr. PalmeiV 
dcacrithed at page 42G, and, in other re spec lx, Mr. Snowden\ described ai page 
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46% «n patented by Mr. J, G, Flaber, on the 2d of Apr!, 1625. Thii cen- 
tlrman d it will be observed, nypendl hli carringt-s to a double \itim of rail j in 
Ibtf reeprct, bo*c¥Er, be was a ntidpak'd in tins by Mr. Palmer, who, m fcU 
LtUe bursting b»k, entitled, Ztetradbn of a ItmkeayupoK * Nn* Printer 
d»erv«,—" to elevate two iiiiM of rail for ibc purpose of supporting carriage’ 
etmy not be done at a efficiently modern* caponi*; I Lbrreform ehdeavrtjred 
to arrange itc form of a carnage in such a trimmer tbit it would trove! upon * 
single lino of rail without the poiaibiliEy of overturning." NeVertbeleM, if an 
IJircaloC cals succeed in carrying into beneficial operation, thul which Was 
thought of by another u ineligible E» attempt. he ia entitled to rwpwUul 
wwilw>fe& 

Mr. Faber a plan U, tiowver, not without orTjpnalrty, and, With aortic tnodg^ 
fieatitmH, may borcndared useful in marry aitualioUa. The chkf object j* Hated 
to b* the throwing of a railroad Across rirm, twujijti, flic*; and the means pro¬ 
posed uf effecting lC will he readily percoirod Upon inspecting the fe|]owing 
abgramii and referring to the subjoined eipLanatiun of them. 



Pig- 4 Fig. Jf. 2 - 



r" 




TbE lood. of im-i-sUiiijr the ciitiogw ts. wf belief mt itmlc-1 m U, t EpedA 
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r-iLion, bul Wt nudrfrEsmd il m to bp pr^Ttiinl, when the enmiing rivcm Of 
ravines 1* the object, by eknllgg tfiai end in which the l orriages cue pliceii 
mid letting them hnd their way la the other end by ifreir Own gravity, Ey 
&uch, a pmpudtiim* it, is probable thal the patentee doe*. nU intend It for any 
rsteQiive wiMckp fia the iihmlmi proposed of producing moduu tue applicable only 
to inch cssei ii* we bare menti&m^ 

Ai it ia indispensable that carriage* which hi?i lo rtiti upon edge railway* 
■hultld Ew provided with wheel* ihnt Lav* Intend flsngtt upun their peripheral 
to prevent them from running utf it ; arid a* such projecting dunces render 
them inapplicable to carriage- on the common mad, Enlo which thry would 
make deep destructive inemon^, if drawn or prnpt-Elcd over th?FH+ it Jitcritarily 
hecama af inmorfnnco to Contrive such a wheel, &r periphery of a wht^l, «s 
waifcld run wiLnout detriment on cither road or rail, in rummaging over the 
dusty parchment-toll* of Chancery, WE think we hm notbfd levend methods 
Of providing for thi* abject; hut dint which appertains to out prm-nt clirtmu- 
Ujgi«J |MjaiLLuu is the subject of a patent itt suited i.u R* W. Brandling, E*j., of 
HrwrcaiUwiprm- jynr, on the Uth of April, 1 m* Ihe wheels he nici f..t Uti* 
purpose have trrea, provided, US it Wcne, wills two peripheric* Or external circlet 
nf diderenl diameters, Thus, ufmo an edge rail, the periphery of i he tmoJWr 
dumei^r *f the tire runs upon iL, and the larger diameter become* l3ie guiding 
to keep the c^nijtge m hi count 1 , Aod wheu the igmc are run uprni a 
cf mm on rf.iu3 i tha Wpcr diameter only comes into operation, keeping the 
■mailer diameter cSdr of the ground, unhii iIn: latter ah unld be in a poft elate, 
when it will tend to keep the wheel from sinking deeper m the rna«L TElU 
piLlontee bu likewise included in his spectlieolion some plans for making (urns 
or curves in tfw rad* by means of projecting ribs on the surface of Uw rail of 
did^rent elovallms, with wheels designed to Correspond [herein \ Lut os in these 
erntrinnm Mr. Brandling was anticipated a few week* prior by Mr W \] 
Jurncs (already described J, wc ihall not heee enlarge on tha aubjerl. 

Tn the invention patented by Mr* Them** liLU, Jun„ of AsliSon-under-Lmt, 
i sited llin lOth of May t 18^5, that g i c-ntlpiiiflTi proposes bJ vuns-truct B* ttcilni^ 
railage rtp Lolly 3-SftjltL-d to run upon edge-roilo, iram-pku*. and the com mull 
IT* J u J? r P^JPJ 334 makes the guiding fLifigea removable at pbasitt? hy 
™ withdrawal nf bolt*, by whieh they are connected to the Mhn of Use wheel*. 
Another equally sagacious inrmfjcFi consists hi making the numht* wheels of 
the carnage revive loosely upon a fised axlctr^ which, when apidicd to niii- 
wayo, he Cen Elder* to be ft new and useful invautum, Thu U K huwever, a mit- 
r^e s aa they have hten E a Ufed, hut were abandoned an account of their 
nnste^dlne^ and other defective action. A third cotlltivnnce U to lock the 
r ttLe tfh P^ V€nE ita tumhl i «amd when upon a.railway, by 

11 metering loop UP eyes. A fourth m/rotiuu canaiJi in 
ni ‘ S TjJ,p ^ uf tubr* instead uf u lul bats, i D save metal, and obtdin slreugLiu 
* Bm an some «bcr tnljing np|»c-tidnge= « *llenti[mB (c ituam-cnrna K t, ajiJ 
" ftlrtW 1 fe> ^ thc Jeaenptioai uf whidt he mint refer the render, vrho maj' want 

partuulan " tu tS« entcJlcJ JuciuiiEEit. 

®™* T# Jiow EtFrived al tlmt [ittiuil of our turrnliun. {line L Ul, of Mqv IS^S 1 

lD Dr - 311 ***•« ii tdii orti»KL=n il 

Wlds»Drthy Gnmry nnJc hisd t but in thu SeU of Iwniotion ■ when hv Un 

K^'hfd M re^M^ t>l ^" , ^ h> * « e " lul " the ail] of a Varv Wg/iuh- 

»» " » war. tut few ^ ^ 

SS £ 2 ! 5 X EiSt S jS? C 7 .E 

ss s 1 xar ?, 2?vSsii5S£.*s 

wore ^ Mr ., CLrn ^- Tri »W that'.Ul. natiens 

lire wader, vht> viEI iudp.lfm tH!> ****’ “ ^ W ,llthfrt,J dune, before 
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fW first patent grouted to this gentleman was uf tla* tefore-nufnticmed date, 
*™ Wis en'tliad "ft new invented appurelus for pTnpcIIing evriin* an Common 
rovb at mlwtyi. 1 he spwificatiim. which was enrolled in November follow- 
sported in the LuriK.i') Journal of Jrti md Science, VoL XIII 
" file mode of propelling carriages am roodi and railwaya, nrapcttfl hr the 
patentee, u by the agetuf rfmovingleg*, or eru telios, striking out under theear- 
rin^*, the lower ends nf which legs are intended to bear against the ground sss 
rcuatonce, and, being forced backwards by the power of machinery, cause thn 
Carnage la more forward in Hie opposite direction. Similar contrivance* to 
till*. MfW been repeatedly *Uggeit«L The patentee, therefore, is to he conri- 
dered as merely adopting tills plan a* M5U that ht OOnsiden most convenient- 
and claims as, !m LnrL'nlicm vmpljf the t/uiti* roUtrg attached to the lee* 
upon Which the carriage moves forward. The annexed figure repmenk the 
side of the carriage running upon ordinary wheel*, with the iteam-Engine by 
which its propelling legs and utfiirr mechanism are to be moved ; o o ia the Derail 
uf i vi lbe “*■%*! *’wklug cylinder of the iteanniSn* 

Which to thia instance lies ueariv horizontal, and is euppurtad in standards upon 
pleou; c is the piston Hid of the engine, with a small guide roller running 

IICVijCi thn Hintinnnnr hL^lr J Tl.n ™1 .h.A.j i__ _ - r . . .1 * 




block t/ h HJici i(3T erids nr-i mndt (net to the oljwr ilbmELtL" lever f; COfcBpquentJy 
thwis 1 wo Uy?t* Acquire rfldpr-octtiing motions from the action of the mttim 
rod. At ihe extremity uf thu crimes neck g, the two dficiJTntnig h-TCf* It Am 
suiprnded, anil these bttng reap Entirely attached by connect! nc rods 1 i to th* 
IcTt-r^ t and/ move siiniiltiiEieoiisly with the btttmnti Oiled lerenu die piston 
™ engine works to and Fro, The lower ends of the levere A A are attached 
hy Joints t-j the horizontal rods kl f end these rods ote connected to the sliding 
btocki which move tile hga or firatdlH ffl n. The horizontal roda kl f nod olio 
eKd blocks which carry the logs, slide along ia rebafed mroures, formed in the 
Under aide of the fcrdl n, which grooves arc represented by dots, and m portion 
oF the side of the perch is removed; hi the Agon, to ahowouc of the block* o with 
1J* ri|< -’ Wofik o ha- imall Vertical wheels m antUfrirtfon niElcrv* 

oy which it 11 enabled tn nin freely dtill^ the rebate or ledge of the groove * it 
“*• a 5 [? smell hori-K r Jl] tal rollers, to pans! the block from nibbing Hjj'dnsl the 
■*vf ™* groove- Ltt the ander -ids of each of die block*, a pi a' p is g^ed. 
whEch IS intended to pita* through tlin ta?p of the le^a tit vr,n t and a Jmml 3 he!:ctd 
spring b placed apon the pb, nnd iwnni by a screw nut, for the purpose of 
ke^LE^ ap tlsc top of thfl log ogeinst the under side of tlm hat yet 

alfidfdin ^ it some degree of phiy tty I ho ictiuii of the stoom-cnguio, and 
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uthff mechanism connected thereto, tlm blocks a are made to diiic reciprocally 
to and fro, along the groove* of the perch, in the maimer above described ; and 
supposing OCR- of the legs or crutches to te brought into the situation of ns, the 
(hot will take hold of lie ground, and remain stationary, whOr the for« of the 
machinery pressing against it, will cause the carriage to slide forward, and the 
teg n to aiAltne the sstoati«s of n; while n will be advanced into the situation 
“ m. and ext vend. Thus by the reciprocating movements of the machinery 
caITUk € e wi, l *» progressively impelled forward bv the cratches or lega. fa 
oeder to turn the carnage round comers nr angles in the mad. the alie of the 
hinder Wheels IS made to more round botktmUlly, upon a central pin, by means 
uf a strap or Other contrivance applied at q. By this strap and a suitable bundle 
nrtryer, the conductor guide, l£e ceuree of the c«ri«7in a straight Of Curved 
direction. The mechanism by whitb these blocks und lega are to be moved, 
maybe vaned TO Mural wayi; for instance, in place of the lover* above 
described, endless chains or cord* may he employed, passed over millie*. ftn d 
aitachcd to the blocks instead of tho rods KQtliec parts uf the apparatus 
may likewise be varied in their detail, without otfbctiiic the principle.” 
«f.! Ep ^ t ‘ U * oUl ,f hc P^rticuUri of his invention in Use following words: 

I cLbhd the U SB of a roller or rollers, wheel or wheels, to the tipper ends of my 
snsd pr opellers, re-asftsng against u straight and amooth red or plane affix'd 
inder and being * part of the Carnage, such mil or plane being parallel, or 

tsclfiaanahlcd to be roiled over the upper ends oT the said propeller*, crutch** 
fff by the mechanical pow EmployrtL n J 

By tins Aim tlsje patentee sums U p tjU entire of hii invention, and it coiiatst* 

mlflZKl W£l p ,tJt “ i ii run ton, which }J ZJ 

^ fc “ d n ™rc remarkable, dint even 

nf^huL "I- rtUm T ??"'* m P*“y®a tj Bruntimin one of die modi* 

We ought not to omit to state, that Mr. fiunsev took eat a notont „i th, 

SSf “ - 3 r , ^' rS 

jsss&jsl as 

pressure liuklcre, caused the i,nLui-ol irn-o j j fflffifHlfa to high- 

surtihicAl oxw i l'im£nEA , TB ft-um jj j + . ■■ * ^ ^ tnt! * D 1 (--slte it Co ihu p3y[[>- 

himself compelled m gal rid <4 this cTi' r*‘ thi i rD1!Jf 'P° n h'UtuI 

noilit is. '4, , i . r un !> tnal pun Of his invention. The icruttJ 

j 3 Sta “ !»<«■» »rv.“ A 

tubes cause. them to describe JSS, , mcaaiclm * *o patents*', 

bend nr twi* a hoflre^ud^ m** m whah-ver 

of H Gurney's principle I" Thi r J u r r fT® , ^ «n invasion 

form distinct cUnbers, ’ fl>rn ‘^ <* Potions between plates, to 

£? c yEindricnl befof rf 

&om the boiler in a vessel pbued amdstmus." T^i«. rternn 

the *> separatore" consists m placing a .^^' ‘fnptoVLrnciH of 

situation I F,fih, « tocre^ ffiTintS ^ * *»' 

amakc by means of a Uowisig onruinitus * p n > .i,™"!?’ 4 '’ *■“* m *»nnnitlu; the 
woold be difficult to find a parallel. Sitik « d ^ ni l c ? t '^ r >' c? clwm it 
bnOar from iacnistadon by a chemictJ *olve!i ^ <1Cr * Ur ^“ “f da' 

Majesty* liege* hut ^ r , Gurney employ t^ usual rhp'J'^V ^ wne ** •“ 

* weU-knowis substance, wherever the', riL-iv hriv Stoical iolveuts tculiasulve 

Maced men will bear us out in the ,,0. J ^ l 41 to do so f Exp,- 

■^“^towysasaarartatts 
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hfcnnod by IJ r . Larger (!**&,, n. 25ft ) - T*:. 

laiothod irflf ml dlkueh itm nnH^I C L ■ , 1 ™ 

to bo attended iithdiScuJ ty in the CX lEn d . F ^ r , » T ^ fEmn{t 

whs persuaded Ui adhere to it by the Lite Dr tVolkalni ^ t ! mc - T 

proved the of fftUmtj it 'wrformat 

itnuccs in which bopor, ore ouumujnfv u^-lL J $iS ^j clrC j*"' 

n.otbcd Of nunnetog it hv tnochonicd^™ TL^'L.^*" ■***■<» 
tubes, on the other «de of tile cylinders- -u-e nl. r Jmenthi of the 
•lira the boibtr U m ^“re^S&lTt&fr 1 'JTP** *“* 

WlWn Ih> h*« rvquiro to b T ^ 

KEiper is introduced through the heirs i-tosS^ ttiiS.^dA d, iSi™ “"2 
hack wants ami forwards, re moves the depusiL" This tttnM 1' v fi 1 ??}’ d 
Gnmey not only ubanikttcd bii*■ tube* bent Into OMuJi-r ciin-^^T?^.*” 1 *?'■ 

aSt ? 1 ******** k. 

s Vn , r ,« w „ 4 ,„ w j aafttf 

jaagaftj a- fw^-w.rii.s.' 

str 1 ssi fc^Trl-^Sr^v^** 

=K2 v«S s ^ f - 

moOFV. We liavc aeon what Mr 0 , 1 ™ » | J f “‘r erpenihrure of Jose 

Jirntioiu; *£■*? Them '** *" liinwlf E n Id, spei- 

tieaeret own a trial; and that the retnamdlJ'w™ ? !,,t j nl » character to 
time publicly in use- .Surely a [tl jn s, ho ,W I t 2L k*®* 0 

would not hllVe omitted to Jam, semetL^SltiHitalE ST'fJ 
« tn vented ,t The inference is 1^3® ^ gITi j a * lwd 

tutfawted from a *«UyjounS™Mnfe n £ t £j h “ "**'*&’ wlm ^^ 

the roach is a very uJriunTLS 1 “ST ln frtJ,lf o( 
appearenee of *1*5 ^tb.^fer.he Sh « ™™ Q» 

£r ,: $ i*stz ■£! 

** In descending a hill, then- i* a break IkeH on tu tht 's™*™*- 

fhctioo; hut, independent]V of tills the Jf ? l,hEel - to increase the 
forrr Of the iZTZSSLS T*_" *”*f h “ ITOrf fc-PWing the 
upenttes upon the Mrofflr nfe, J, v * hi v fj Ww “ l h “ "P* 1 * lu ^ nli r which 
fEcam Altogether anti nfl'irf « J. , ' ^^ m *y atop the attitm of Ihe 

d.e he Ss^' S? ret Of 0^;^ ^j*X, Dv tbi, m f c ^; 

which he can atop the vehicle in^tanlsr Tilers u another lover hv 

the wheels, so ^ t ^ia th 6 " ra ? e -Wtim, if 

The dutv of the gua^ aJftfSft ^ ^ <jf 
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w 41^ total Weight of ihv Cflfnnpe and fill It! apparatus b wtimalrd nt mit 
Attil n tudf ton, and it* wLjti mid. tcsj dT the road* m earnpred «rith i 



sfeut; astts 

i ■ ru*. * ,«l, *iw »f ih, aadfflw, 0 riWj? ami ^ nHT 
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£Snl * ?. -**i. 

*° took after t he tnns-.^. and tnu^TI tiers -b |V ^ “£"^ Jt£ ? U * iU ** 

urn! pilot ivheela j pJ uC iSrela ' B rf ll’c J,V ■ ,/PV* ftc pole 

/*• tbrottl, T*n nf tie tJn ^1 J' ^ 

npc-Doti ut doled at plciutitn, tk- tanm-r^thc Ae h ^ 1 *- « 

?*“€? ^'TiLy regulate ifrom otm t.. ten r t^tv ° f lba 

the tank for water, runtime from end to end. and lU^k™$?5 *^ r i 9 
riwoj it wtl! efintiiin aixtjr gallon* of water 1 k the ram <W ” 

Cotour, ilciu ILntd. Tritli clLtrlla of +1,. i T . lL pfiJtllcd cfargt 

twelee mitiide iiuuwTij'i-rH i the him! |° > M *' ^P? 1 ^ “f hoJfHng sii jn^ide and 

it i. racked XS fi ^T, “ d 

^ *hJ l "c Sg Syfefi AS f! ™>.« 

door, J he jnjtes extent] from the cvltndriej ^ J w fdl “» Iron 

to Il.o rylij 111 rkai dumber for ™ kr BI ?'* ****** 

mnu'tliini; like „ hm-i -diee tunn il dn^Jt ‘“P' fi ' nn »'ir 11 -ticrevrj™ of lint* 

swsttia‘ fc *si^j*nS^ 



Npei of the enkne; j qJ ^ “=«fni« and fr forced into the *eum 

U inoaiss of * LxihJe W^to he rcJrv]!^ P^' 1 ^ &nm xh * Sank, 

Ulr main item pipe fc' t “ u,ffllml *»1ff 1'ill Hit bilrr; n 

*2***“ —■ u&ZFszssxx jaas 
















471 


RAILWAYS. 


there jj one between each perch ; q valve motion, admitting Keftiu nUv riiAtdv U* 
ewvh side of the pfcpfon* - r f crank* UJwrating; wB “I<?t ** she tftdj uf the nihr 
me ratdhrtt which, us the axle rums round, catch proj^fting piferj of mm on 
the boxes of the wheels, and giv e them the rotatory mutkin—the hind wheels 
only art thm npeTJUed upon ■ t propeller*, used as eIil 1 carriole ascends l hill; 

I the drag, which ii applied to incre ase the fricllon na the flrtt) Ibgving da urn 
a hill ; ibis ii a3au te *bfed Iry di n i in Lihing the pres±nqjs of the ‘trim, or T if 
MCfiMsry* inverting the motion of the wheel* * r nr the dutch, hy which the 
wheel is sent round \ r the safety Valve, which regahtfrt ih* proper pressure of 
die iteon in the pipe - r m the arrfioo fur JUlifitf the tank ■ thi* t* done by rm-itna 
of a Amble hose and a fimEitl, and occupies but ft few scLiinda- Fief, ^exhibits 
A hack view of the carriage, and the perches thus support the machinery, not 
hero introduced ; a the furnace dour ; * gauge eouk ; rf hiuw cock; ? c sIcem 
pipes 3 // flues to furnace ; fl fj the pipes through which the water ts ginjjttilkd 
from the tepurolure A h into the boiler. 

In October, 1835 # Sir liewge Cljfey* of Brtmplcn, in Yorkshire, ebtfilnesj 
letter* patent for a loco motive KmwMni on the Baltic prinriplo ■- Mr Barry's, 
deserihtd at pge 44fr, but somewhat diflcrcnlJy applied. An rtevnli-on of this 
machine is given in the following cut | & n rtpmtnl a side slow of the fare And 
hind running wheel* of iHe carriage, the axlctrpes of which art made fast to the 
Ihdlned ends of th* waggon box / each of the two pair of wheel* have deep 
grooves re in their peripheries and infa theiv a stout cndle^ chain jfdu 
pasM'd around, so os to connect the fora and hind wheels together on the nmm- 
ritefttde uf Lhe carriage. Tothpw lllfl gtotWc r, one of the wheels U raprts^nEcd 
With one of the Jodi- flanges m moved. Each link uf the chain carries two per- 
jwqdivtdar anna, which serve as the carrier ur bearings la a small roller t 
which rendv** at right angle* fa iLlo miming whrek Tbcte roEliti* which 
fonu a continuous sc tied on Loth sides of the carriage, romr Biircusi-:ive| y in cun- 
Lari with the gruiutd as the machine in moved iaa its cnuiae, and step W th^ 
obamcies tliat may lie in their path. But in the ceie of anv of ilw roilera 



aLf^Eig on aproxnmpnt flflfic. which mlpht cmwc an injmhmi ttruo upon lh« 
nuirlums a sulul or ro!]«-/is ind ttudwsv betn^n Uhi wheel, cm mch 

Milt- of ilit- ciuragt, which receive ud are eipaile of rauitiliie the nnranm. 
in onlor that the onto; may be moved tideway*, ihe rollns arc ploci-J at 
nghi anglrt with the mi ming whe^k " r 

fw V J£ Pri ^ into hi* *|Hh ffknl i o n w* memgrliionji cantrivonce* 

Tu fccepitig tL* wh«k in a Etraighl path upon Iraltvell stafluxq ; fan cj Lh cs v 
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4 ?« 


featf* ** lm “ l refl!r the rfc ^ rlu *o»peci- 

toodied racks'to milwa^ m u ifaL 1 ^lilnyrticnt of 

«*&* &»» U* b*th if VSSE' IXf 1 ^ * Wt “' J «M, 

inclined plana: hot ikhn’J^r n S *° “ 4tend 

*lram <>r twist, the rack in ih,-m Iwin-r daadiNujLag* of a 

nbviute this defect appears In Hjivd beenT tL ^ hie'f 1 r"?/ 11 ? ^ W< W* Ta 
took out a patent, dJ-d the 13th October, IH25 for“■^ Fa£lon ' *** 

Joctifuotive or sCentn earth™ mjd abn in the ,1„„ ' “'Ipnuvriient* in 

or ways fur the saiuc hi travel on " Thi- fiJwS* °t «‘»iutrat'tieigr the roads 
imentinu is given in the Lowlo* Jwnujlf *!“*'of of *“ 

mvula zonal st, fini, in fwmitw re !?„* , f : t f Ai T ««■ iTOpP&v*- 

coii-sf jJiD L'iirrftjst tu be fdo ^ ■ WwjS*, *Cu A«n“y 

tftun* or other wwgm ai\&T ft, 1 ' ” ' v J33f ^ nul™4 r and tLe 

tw end tjowora **" tearthd, -with 

*S? of "»*h^ tlw muiner in which 


— “ ^''^i mowing : J_ 

cufnagq l* driven; a a in the rvaA frmnvi] of 
J^oiirv. (.« parts H Oft whieh the tawing wheel* 
JyiJSS”* • lower nkine I tun, the rental ,,«t 
e af the road, where,m the rack d is stunted, W 
otlifr machinery tlppertiijuinc: to 
he lncamot.ve are *tatn*tad b d?i usutd Way* 
■ 4 —^ . Pf* 5 ** m »he carriage b |Ile bathed 
™?“ ' f ’, ldl uk f* llJf « 'he rack ,i. HuhJ oIomt (he 
ST/*- "£i a “ d Ihil toothed Wheel being 

“heela act«M 1 M r “ U | ' ^ ***'“? of “ nf 
i« rh,lt t Ul H’ V J “* -engine, the carriage 

It m i llle * , w*“ 

n. in order to keep the earriagn* in their trark 
upon the.rota, two pda roller.// ari , pho^d S 
the earner, wbch ran again.t be aide of the 

^ftlSri ^ tuiu 


^Vvl- 
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lli« chkf rcditJiiKSt Uj die modern of carriage upon railway i irking, as him 
before been explained. from ih t fmdcin of Ebc illn, lEinriy Biicmpu buve bm 
made lu reduce i L, by sht in ti udtLL liun of llue]- tirictkttl roll*™, Vnjiuualv disputed, 
die dcaijpl fcirf iaiff in cofivgj! the rubbing or ilMing, Into A. railing action : bit! 
iLe gentility of ibe MuitirviLOEEs. f ut lids pnli^tOfle have Lad no other cuPr- 
&c-^U.rnce thim t ha removal uf |1 hj friction frolu out pAft to nnfcdicr, biieI of weak- 
enE^ or enrmnliDiing the geiirttil structure by all nniirecMajy multiplicity of 
]mm, How far Ibc&e ohcervmlidn* may apply to the invention of Mr, JJnniiinth. 
of Liverpool, p-itcuEed in NovembiT IS'ifi, Wt wiU leave dm fender lu c on aid*. T- 
/7y. 1 exhibit* a aide cIvvaLiun, and 2 an end elevation^ of a ruiJway 


i- jty, 2. 



weg^oin, to which Mr. Dnndntb'i patent b applied, era att iIle mu of die 
runn ing wheels b ft, turning in boshe** and impended in an angular iron 
framing cc; at d ii another Itsin ike, tarrying near it* riErnriities &nli- 
fnttum luLlcra ee, ibe porfpberi?* of which roll in contact wuh a grooved 
bewrrilf dtL Lhe lower am, by the revolving motion uf the bitter. The drawing* 
r '9 » inletldcd lo alsow n nol waggon, divided min (ttfl rwnlttk and eoti- 

nKted together by a binge imtiL Hiey are jtmiifed with !<*** brnmms so 
that when they are brought on Lo tfc c *tw* f whereon or through which 
the cods art sbol< diey may be readily diadmrgtd hy lhe withdrawn! of 
a bitL * 

Its November 1825, Me***, John mi Samuel Smtart, t>{ the Citv Canal, 
London, obhisnedapnliuil under wh»h tjhcir claim u:-< for “the pnnHUus 
jKoiissmve engines, Tabielw, and other carriage*, hy Mloi or* wlmej or 
wtscs-la connected Either by a swinging frame or franc, to the crank aliuft of A 
SteajTi-engiue, or clhrrmnving juitrer, or working tn circular groove*, Ml that it, 
or wcj, may n* or tall, to, corned tiiemielvM lo the roughness fir rniCvcnm ^ 
of the efouna, but «tpporung no part of the weight nf the uM engine, such 
weigh! I* mg entirely supported upon separate wheels," 

A locomotive engine at a Was placed op two pair of wheel* b ; e is lhe rronk 
*£"5 a WMjH^ne Within the body of tj w machine; to the .hqft r it 
attached the swinging frame (/, With u pn.pellcr r turning on it* axis 0 , nl the 
Vibrating end Of the swiiigmg frame. The steam-engine we* open the spring. 
/ H dial die machine nugbt travel upon rough rmdj. 

The estrawdmafi? fnctuin and resishmee between the flange* nf .he wheels 
«nd *h, ed^«, nf ,he rails, in passing round curves, 
Unless the nidit he very cimsittcrahle, struck forrthly the urn mrun «f Mr. Hubert 
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sMIHte’ aiktTi-1- in endi wtn»l+ SQ Utfct. Umy may rtvolv* hdejH.'nderLdy, and qt 
dkffcpept rcbcstaest at circmufttancEa may re quirt. The outer trlu.'cla of a four- 



wtoled ctrriage for tboRp wrhloh nw on the longest of fw# tiirred mmlM 
lines I WR11 ihnvfMtt foe at liberty %n rits faster than ihosa m the iunur srdi? (nr 
on iho ahorlesl line), tlifrrby prewiring that sliding motion, and tin dnM&qctl¥e 
fcfTerii, when paviinp- round etufvd% which, uli eitiTnssvi 1 Unci of road, are irenp- 
rully fr«ind lltlbftddkHe, 

Mr. Stepbequin-i impravemeniJi in ikik'-a Eikevtl* omlinre another ohjec + of 
misr* mumpfilaus impiirtiirn.’e r that erf providing a remedy Jfer the teis™ LLa] itmill 
to which a CWTiage iff subjected in pacing Over thow pflfti of & tsilwiy that 


A*- I, 



o IOC a eL C 



®5 tkJlo,F * nF Muw th* lerti of die contkniiHK tart,, 0^™ 
oilier .opportu hiving sunk nr given wijr, which cawn th 


to tiler nli',- pm 07 
e uiirmgE and ■it* 
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load w.rtietiEikts to rest UpoTI three wheels instead of four, producing undue 
strains or JraclUrcN, and lit crflifc'r times causing the carriage la poae ntf ihe raita. 
To provide apftinsE. these ciETEimstEmces, ihe aaletreu of each fktfd Lurtln in ft 
bt.u.rinp K which it bolted l* till! frame of a carriagv : this Waring h Instead 
of having a rimduf aperture fur the axle to lum in, Likli ik long vertical alert, in 
vf Iddi the osle am rise up eullL down, u* inaV *U Lt the undulations or impcifrc- 
tioiu of the line of rail, lld&, however, BOUm not take place, unless tine mi] h. site 
axlrcfuily of the Jfcllfttrce moved upon a nnivenuil joint, which Mr, Stephenson 
hm adopted, giving the preference tu tbs hull and nockc! for ih&t purpose. on 
account of ils strength and Bmipkidty. Jfy. 1 exhibit* ft plan of a carnage- 
Jhmicv with lie wktls und lucktr^fl; and J’ir f. 2 a side elevation or lecttotL, its 
tcell fiom the iliteritir of the fr.'ime. Similar lvittra of rcferc ti cti in each figure 
indicate cOTTenKTCldfng parts: a a shows the fiiflie ef the oaftUiiHe ; ^ fir the 
fijur tapered fixtetrcES. hciiitg uL the SOI all end of each ft glubukr wnuh, revolting 
in a hdlluw spheticoJ socket. ^ irtn In /7y. 2 the hearings // ut 

slmum lahi d ty the atmage-frame ft ; atfjj the axleLrcu Ls el-cii in the upper 
part of the bearing; and at fi t the axleirvc if ulltiwn to hflve Mien down the 
■lot* allowing the w!be*i Irn mcCQHnTkodflie itself to the sunken part uf the mil l. 

In this last camrrvancu the wheel alime ii snppm-ted, a U& the: carriage Iiilh 
fitlll EM MUrtaln lilt* unequal prvssur*p owin^ to its re-sting upon three wheels 
The chief ftdvnn Liu: ■. that results Iron* i1, is in keeping the wheel always on the 
mil; Iwcftn**. if 11ni hollow wnU m> grf-ot as to allow the Hunch to rae above 
the surface of the md, the carriage might in its pn>g^sEt he throw** over* pru- 
■iltdn^ very MffiniH con»«jtn-naM- An accident of thir kind recently occurred 
to tlit! new locomotive rarriiage cH" M<sara P Iraithwwite and Eriessftn (thn 
the l^nrfh^), on the Munches! IT and Liverpool rail tv ay, by which 
it wax very nearly thrnwn down fl deep pr«lLpPCe ; proving the n*Q9mly of ioiuh? 
contrivance to Cflecl tlir ubj^et ftitnea at hy Mr T Slephrmscm i tuTangeiu,Tit, 

A plan. For crwiltip over riven arid viflaya, wm pAtcuted Ln Miurrt + I S*Jfi p liy 
Mf. KoIhtH Midgelty, of Hodbrlk, near Lcnb The Rpedficatkili does n^t 
cxplaiu the arrfmgen^ni designixl very clearly, find there ore nn drawinigi to 
oa-iiH the understanding i but iii ibr u we do compteitend it, it been a cln*a 
analogy to el plan publicly proposed HUUSJ years prior, ftnd ltiUeb talked uf at 
tin? time, for cruBsiti,*! the ritvr Thamee t near Co ihb BtCe of the pHHit South- 
nark bridge, live patenteeproposition, wc nud^mtand to W tliiar—An 
elevated jifutlomL or eutt cm tided with railing, supported upon legs, and 

slrnngly braced in diagonal drrcetLCma b tn he coitetrUctclL '11*25 loljy par 3^ to 
he provsdfcl with whcuU undemefttli, which are Id mn in ft double railway laid iu 
like bed tjf the liver, or nth *he Riufoce uf ft Vftllcy r for t he tltLiUipwrtadon nf 
passengeTft and goods i tlma oDnstitutilSg a sort of travdlmg britlge, which is to 
be drawn ncrass by a rupc or cbnill amxod to the uppoaile ^30M r in such a 
mcmner a.v to offer no obgtrudioi* to craft It is tn be worked by a vtndUas, 
eitlier on shore, or cut bcHitd. 

By another TnodifiajtinTt, it H propEKod that thr rnHway nhnJJ huve a fcoutbati 
rack, intn which a pinion on the tnniiilig uf thu macKino IN to take, end he 
worked by n tuitable power on board the machine. The top of the machine M 
to correspond with thi; level uf the landing places; and in order thal this 
nLochiile may not be obstructed in ita paasagt, by the gathering of weeds, mud, 
and uther likings Upon the railway, a kind uf plough ii placed III front* whirli i°> 
tL'a^ned to cut them tliruugb, or turn th^m Aside m it pweedM t 

A fuccesifeS attempt to employ kites, act,^ ufton by thv forte of the wind, to 
move rarritkg'Mi was made by Mem Viney und Pocock, in 182ti h when those 
gentlemen proceadad from Bristol to London 5n ft light kind uf phaetrrn 1 pi^ 
pclkd in that manner; and for which mveution they obtained letters patent, 
dated the I&Lh October, l&2d, Tlie details of tMr bvenfiem are given under 
iby head OjtfLxjftouflp at page 323 of the firel VEtlkune of tbij work. Sertnil 
nrndcs of einnluybg utirnKphciic air, ly etmden&bg its nrUundl Vftlumc, and 
cumiliy its xid^uent rip cm ii on in a cylinder to move a pistan, and thereby 

f ivi! the- propul*i ve dlbcfe to a carnage, ha Vo befiti prmHised, which ne tbnfii 
etc after brii-Hy destrilw-. 


RAILWAYS. 


479 


Id 1 Mr. Somud Brawn applied hi? gas-vacuum mgino to the prnpul- 
514in of a earring*, wbkh we are informed wan cllccriv% worktnl ttlaug thw 
public rands ii and thoi it even ascended the very steep Heelivity of Shunter i 
Hill, in Kent, to Glia nstonbhmenE of numerous spectators. The eipetm? Pi 
working this miichitfc i 3 r hnwaver, sa 3 d for to exceed that ot steam ; und con- 
sequen tly this, cirtlunsLaisee will form ft bam' er t» ita 3 ntroduciio o, UE1 til_ ^ 
iiiptj] lcuj't inventor a hall Bu-cetmd in removing it by dinristjig n mote economical 
mode of operating. 

An arrangement fnr a locomotive carriage was patented in Uecembct IS+fi, 
by Mr Frederick Andfiwi, of Stamford Hi fen, in Essex ; the peeulifllriti^ in 
which Cflflstlft. tint, in employing a*iti£jle (twtrog fkfll in front of the car- 
rtflge + the axis of wlncb revolve* in two lateral brin of a Framing that EoritlrCU 
it fa the axletree of the fore wheela, and thereby turns the latter with To 
give effect to tills utecriDg wheel, the framing tfl designed to carry Inyg&gE,, or 
uljmr sufficiently heavy article. Another arrangerm^il of tlse inventor i, con- 
aisled in employing a pair of engines working upon pivoia or inmnioo^ so that 
by thru- vibration* the piston rod* might be directly connected to the ihrOBsuf 
the cnLLjSc. and adapt their wditt atioru la the caned lilotltill of the taller- rb* 
other arr&ngemonts wiLl be easiest undertliiod by reference tn the 1 ntUMsed cui. 
a ihbWV a vertical section of a 
cylindrical boiier; c La the fur¬ 
nace, the heated mailer* fjTOlti 
y^bscb pasB longLtudjjwilly un¬ 
der the bailer, an d then rctuj n 
to Llie front through o central 
flue 6 n before it entera dlt± 
chimney, not ihalrtt. Trans¬ 
versely the Centre of 

the boiler there b a tubiikv 
poVKA^^ open at each end,, 
through which the axis uf the 
wheels yy patut-J, rufftctelit 
Fpace bring made m that Luba 
ikr the cranked portions f f of 
the a.sin also to prtss through* 

"rhe piston rod* being con¬ 
nected to the throw* of tho 
crank, It of coqrie rouses them 
to rcvolvtf, And with them the wheels by which the certiagr is propeTItti. 
The huller W suspended by stout Iran arms to a frame above, wIiiiAk form* A 
part of the general frame, and is supported iipOTt springs 7 die ftimftce r i* ■ns- 
prftdcd to the holler by straps, Lhc tide* of which ore lined by 4 series of hori¬ 
zontal tnbe^ in connesiun with ihe boiler, which servg the double purpose of 
inLeregptLiig lateral radiation, and of nsfllstiiig' in the generation of vapour* 
Although tome of these arrangements may be wElhnui uractscaj ndvatHfigc, 
they mark a conslderablfl degree of sngenolty ill a genucmnli residing in a 
retired pt of the country. It will be ahservcdtlint it was Dot until Alter th* 
sealing of this patent that Mr. Gurney lell upon using bis pilot wbefila and 
trunnion cngin^t. 

Amongst tljoiie indlvidoahl who were La light U* believe that tbo adhesion of 
pltdn wheels bo the surface of the common rimd, was iusuflitie’Eit to propoJ u 
focermotlVo carriage, Was Mr. James Neville, an engUl^r of Shad Thame*, 
Lfliduil, who took uni u pattJ 1 1 on the lAtfa J«raary H I827 p+ fiir a u new-iliiented 
unproved carriage-," Ui be worked by steam y the chief object of winch appeen 
to We beru In provide wheeb adapted Id Ink*'- a firm bald of the ground. ] \ n 
proposed to make each off ibe vpokf* of the wheel* by mrimsi cif two rads of 
Lrtfii, coming nearly together ai the nsVe, hut diverging ci.i»ftiderahiy apart to 
their udter cads, w’here tJicy Were f ^ tened ta an kon feUy-ring of the hn-mlth 
cd the lira^ and Lhia'iire tbi Ui be w povidrd witli nwnmmm pakited stsiihs 
ahotii Isajf an incti hmg. oa la stick, it into tbe ^uund U> prevent the wheel from 
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■lipping found. A rrcund UHtfkad devised by the patentees, of prtvettting tilt 
effect, h&K wt believe, hevu patented more than unco. Thk ii to lb*t*n npon 
the tire a seri** rf Ibi springing platri, eneli of them fun nine' a InnEwit to the 
amnnff rrllc'e i an that, as lliD wheek roll furwatrd, path pLuli? fe ll all IhC bcllt 
agwin-A the tire, and rwarer 111 tftngmtlii] ptHtdrion n it fcitft thu grmmd in it* 
rcvulutiuru By kbit omingPH^nt it wrs considered, that it' there wm any 
diiuoiitiuti to iSiOp the inmaM-d hearing surface ot thr iiiritc, and thi? rMbUmce 
uf Hi farthest L-dge, would infallibly prevent If. Mr, Nn r illc do* 1 * not cinbibk 
bow hawollM prevent the rund-JtmT from getting between tin- plntee ntld the 
tire* and forcing them ulf the kUteF r or ai the ]etmt beFkdiug lln-su so a* to change 
the dtvulitf periphen' into an iiregular polygon. 

For pro pc din g the eEkmage T Mr. Nerim proposal 1 1 * Up^ OH horizontal vitnntin^ 
cylinder, to give motion diirci to the crank oak by m^un of the compound 
motion, of the piston rod, ob luvmtfld by Trevithick ’ the smtlkm to ihe nmuijkg 
wheels 10 be rti mm itniiJital through giK-r of i)ifcr«itt TilutiUrH; ihf Inkier 
and blowing apjwatua to he according eo former patmli tf hSJo mm 1 lb H iii. 

It ia perhaps impirtBshle entirely In prevent the linking of certain parts of n 
fiiErottd h 10 am ic cause by inch LnequalUv *f levt-l tl^ coiriayei i ravelling npun 
it ticcaaiyik&Uy hi bopr upon only three wheels, rendering them thurriby liable la 
■evcrc itniui5 t and sometime-a to breakups jiv mil as dying off she rada. At 
page 477, v,-e have described Mr, Stevenson 1 ! ail e. trees designed Eo rctntfiy thii 
evil* and we have new to notice a pa Lent granti'il t>> Mr. William. CluLpmau t of 
Nr*w«:Li.dlk‘-fjprttL- , lVne. fur* similar object* and doted Lhc Hlh of Allgtiut* IS-7. 
Thu improvement* tor ibis purpose Em. pt-rlm rued by detaching tbs hiIvi Irani 
ibe but com iff she vagganj. and coiintcting them together Pit tht? in me ih*ranca 
fmm each other an betbro, bv two bon of Wood or Umi of that le ti^cli, fisid on 
the turned. pari a bear the wfit;eLt whloh b;LrA have cavities at e&l-]i tind, ope^iin^ 
dovvJiwiknJ^j properly fitted fur tba revolution of the ailcs, nod citeudEng ht Eii-w 
dieiti a ji.kliivLeSIt distance to admit of the mlrodUMnUk uj' a greasing apparati]^ 
tbai will pre^^nEly be deseribed] these bam may be iiijuh- rLntJe, to ui In have 
da# uffbeS. of springs if Ibis be preferr^ Th^ waggon i-> tupparted ubo^e [Iich 
bars by a gsidgenn or oiIe that pens** Etcroas tbe Eikiddle of tu bot?DHl Under- 
neulhj and reits on tbc middle ol the two bar^- This giaSgenn is fastened, lo 
tliO ride pieces of Uic frum^wort of dm botiom by staples at «ch 

Ofkdr while it i* sceUlt.'il Ul the ban by anctets or jnmt3 h ihar Kdmil of motion in 
a. v^rticah but preehlde it in a iLoriiutil ul di n eliark f LMid n n t |lu- same tbm.% ver- 
deal bolls deacond from the wn^pLMt'i battom £rmrwr r below thasir vtiitainlng bam,, 
near ends,, and outride tliem p so as to ei-elo^ and_ ecciLric them kimr frudi 
lateral mu doll, In jHdrin.g- rotmd ^urraEarts in Eire ridk. ^idmiLting them at til* 
same timo to EEkQVt L tip and down with facility- To 5trengltieeL tbe lower frame 
uf ike wng^oEL, end give more support M It.i eKlreniiticJV upright bon are died 
directly over tbe central gudgeon ftt m-h of iia aldci, froTn tlse Ei>pa of which 
diagoJlld mla descend ubbquclym oppoailn direction! to tbe tcraunadoFLi-cf lbs 
ride piece-5 of the frame. 

By this amui^rOicrtt of pHTtr till resistance So the vertical mulion of the 
wheels ii removed, hy the fleiihiliiy of the joints of this secondary frame 
beneath the waggon h HO that the load will be ftupported equally hy each of tbe 
wheel! when Hut acceding tlac usual uiLtnbcT Bl fotfT, ill atiy inequality of tho 
lerel p,f the rails that in not beyond all boutuJa X T though should ihc nr mnrn 
wheels b« employed wild one Wtiggen, a more compllctLttd framc-worh would 
he necessary to pmduco the some equality' of euppnrt. 

The greasing apparatus bcHm 1 mention ed, that ii dircclcd to be plntcd 
beneath the revolving part! uf Uir arlei h canabti of a horizontal E.i'ilancc, IfVPF- 
joltitid. fctlti ctlitre uf uiotioEi lo the middle nf one nf the ch-iccnding iltlfK of 
the okIe bods ai the ends of tbe viutaiiking bars, the ukktwufd atm of which lever 
bus a dlding wright atteidicd to iL* she ilsiitin^ ^if which farLbrr frem uf neater 
lu the cenihlp mguLks the degree uf pre^Ltre with whlcll the Ollwr arm ii 
forced Up Bgainftt tins under past of the above thii latter arm a plc-te of 

mytjd is placed, Lhot Li plcavated at its upper surface Ho as to fit tba lower part 
ut the a*lc, aittl hu proj^Utlf p^uts al its cmk tlml rijdo up and down in 
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ETiHjr^s nt lIic sided uL’ tilt- lower pnl uf the axle, .ainL h\\< projecting parts fit 
m villa eLiAI ilide up and down 111 grunvaa nl the side uf eIu j U^i-r paML-t uf ihr. 
axle biemjjn, which retain Eli Elite pi nee while being prised upwards lay the nwwia 
men Hoped f find a double piece nf wriuHiii dolli* nr other substance pupur Ear 
holding gicaie yr aOf and well saturated with either, being placed between blu-Q 
la*t m^fi tinned piece of fnuhd, ml the lower aide of ill it Mite, llte ptraaLire 
Caused by tlur weight cm Lli« opposite arm nf the lever will medtp it dosely 
apply Eu the ftllCj so A* IU keep the hitler cuLLsIonlly well greased, blrpfnd^t 
nf tmy minute cart c! the altrtldnllllL 

A spring may also be tWril siimlarijr to the weight pienEiuned, for prv- dug the 
hollow id rial pittt Inwards the aide in tin- latter ftppirotns; that which the 
patenter rreuminand* far this purpose, i* a Hat thin I in ij Lei u of Mori, placed harl- 
Bun tally through aparturci in the Sower p^rl* of the axle hed# in the hu'Iiu thing 
bars* so as to preM agaithM the bottom ol Lhc bolLum uh Lid piece with ji force, 
thnt U regulated by a. screw, which IlHWltdi Against one of its. ernt» 

tbTOUgh ft R&te undernDJlli the aperture lu whfcb thi& 1-rtitcr is inserted. 

Amongst the singular ptuptfta thmi fur pnidnniug ji tc^nJiJutivE ocliou + wns 
that Invented by Mr. T. & r Kuband, for which he touk unt a jwtent, dated the 
I Hth December. IH27- The {uvontinpi runsbiK in the iippllmtiiftii *>f uli jirrange- 
mcEhl of levers, wruUftr lo that rnmmuuW kluovn by the tiuniE of In Lif-ti >*,,{■„ fur 
the purjUH.^ of propelling carriage*. The uhjet'h appear lu be, to derivv from 
lhe reciprocating inotiou of a short lever a consqderabl C decree of sfk^cl, and 
to obtain ;lei ahutnieEH. Ugalflil which the prupelten should! act hurixmtally 1 LEi 
the direction of the luutiail uf the carriage^ LiuUeail of obliquely hi that matin u, 
as is the ease when carriages are impelled by (even striking tW earth. The draw- 
ing* nltntflied to die Mpviticfllion Ei'cm dengned mlhcv tn explain the principle* 
than tn represent what the patentee v. nuJ 1 1 iIliuiu jui cliglblii furm of il-t appEi^mn . 
{Bee neit page-) a is olie of die nuun rhrelj of the l inringL'; aUached In tin- 
axle i’ ik huijr gnida-rod £ A, extending belnre ouid bt-liEEid, zmd jwi^sEng iliojugh 
htdfeit in the LSocks c c + placed nvi r (tie Iil'eS^ of Ihu prupelling whsdji •/ ti; t £ 
ore ilonblc tmlK aCtJtnj againNt two uf iileh: 1 i i-i whit-U mi the boxes it£ { It£i 
f f sE.mdiLra.i attached to the bedf nr jixh- of d d. and servilj|g Eu place them 
in any nsquired MJruLioES, by EncAiiS of EIj■_* wltucib iLtEachrd tn tfiL'ln; *: ■,< .■ 
ecriei of expanding lever-., tb-- eentmt yrdr placing Upon tiie main axJej 
h h ft pair of lunger bars, ennneclud wsifi the Iwyj barn // y, m thair low or 
rails, and with e;u h ndier. nt tfir upper ends, by a bar* dinwn Lydob. betrvHm 
two upright^ the flllerLim /, a lerw nuhreted by n rope m ¥ will] n cciEinter- 
W right, >u.pfHirlfd by two shert barn on, saspemlL'd fr-ini the lower hu r- t) <t ; p 
n ftv-whevlr cunnected with lb*- ujuprr L-itreusitie-, uf the bunf It ti T which :\ .■ 
anil fell in groove.^ in ibu LLprigbE ]iu»E q y the Ely serving tij L-tplnEii 4 tin* tnotinfi^ 
r the platform or Ptitiagf. 

The Bclion h na follows:—Sqpposp tlje Kmutfatua hi lElk positnin &Imwn Ilf 
the engraving ; allow the wcigkt n m descend* and ibe levers */ $ will collapse; 
blit BS the wheclii d d can only revolve in the dsWrikm of theamw, on neecnm^ 
of the Vidh e* r the wheel d i will mmiLEL sl4iliauary. end eLll- wheel f/, and thi- 
main, wheel o, will be drawn towards til. Oij raiding the wrigEil, thi 1 levers r;r; 
will he £xtetidL<d f and g 2 now becoming slnlVuirry* Lite cm Ere wheel w nnd "l 
will be pEuhihfl f'.irwunl fnjiu d 2 r 

Two dm after the Ei^t-iiientiofied contrivance uhtnined tin? printt^e oi tlie 
fjreat Seal, Dr, Harland, of SicartwrciLigb, bIbo [Huseii a pt L |n fur wltirt may 
be deneminated x ^iL-ara phaeEnn r from the ti^nnj uf tnu carriage given in 
the BpedfiejLlioDj of wlildi the engraving on pagia 183* b n nLlEick-nt 
rracmHaiwe. 

“The impfivenveuis contemplated by Hr, Hiirlisud, are statt , d 1 Eli hk f^brcifi- 
exHon, to cansist* firat. La Ull- eoafrtruL-tinn uf *i bollr-r, by winch a very: Ihtpl' 
furiocr of file fire and Hue will he jilacrd in contact with the wntL-r, fur cli L - 
rfipid pmductbn of ftcom; wcaiully, in thi* enipImTnen t of n coodmftvr, wldnh, 
by its extensive surface* ahnll ccaulrnii- lhc steam by tlie inHnuuce of the nEtm>- 
wphete; thirdly, in a mode of top th* WLiiiing cyrtnd^r, vrilbont bllawiM it 
In vibrate in hnEnw arms or trunnions 

vvt r ij, H jr ~ 
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cWmtkle cylintinU, Path full af water, cj>d fommiifiiciiUri^ wilHn the rrterreir and 
steam chamber C f which mujr he of lufflduiit capacity Id kucp the boilcri pi im¬ 



plied (hiring the period nf One it«ge, that they Inc always full : rf i* the 
- ohmuuy; * a damper, hy which die boiler 6 2 may eccaaionahy iw irEihilniwn 

* 
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“ ■ •Vhciiai «m «1 P11 the [„], „f , !t# 
. ; , ,’ tL ’ ", i tB , w li tdi a to 1 1 re v t'ri t i hi' water l limn n lip with the i tasm 

3 &tr, 7 J.* ^ ?■« iMa * e ^ p * * iiw ‘ «S»* i‘ t . .hr. 15 

'.f 1 ^ cylinder is hurimntnlly to the bed of the 

.[,_ ftnrrl cnd 10 plld * ifl ,*hich aide-nidi. sttaehJM} te 

/. whlcb ii' n ",J " 1111 l*j’ *? d 1 iUT }' "itJi them the tuhnci'lfiic mil 

£.3? T i ,V ‘'T k 0 l| tt> cmith bee oA its SSI „ taa ih n \ wWl J ,n,l 

tn^i 0 " Kan T ^ aa ** *** “ r “« anWr. The 

fii-rw&i^'wWr 8 ”* TS . . . «■ uf iwSnj ,10,41 

SThT™J5i? ,, tii i 7™# lhlt * *- receive ltE?ir niutinn, mid thereby tom 
M rl ! e ™^5 «*«l* XravnMiibi „„ Mdt by lb* wirotrr ibrthrX 
uf J "f ■lT^ r* * i'" a H " * Jldl w mj i “t gear, and bringing into nix 'Union another 

S££if 1 £ ,li iT *trn.^ntdp w uKJd“S. S 

eJKj£“ * , “* . ,,ul b ™ghi wlu 1 -itw ill the mw re ring, io ptrrent 

AnDmhuird^tn ] 'T' 11 "™* * “ibe* % w],f c H nr* 

fiS?* StrY»sL "2 {ift-fts-•;* 

CfcrfbSSsSSr^'n ^ 

..ULTinsn-l,.. .! , , i, ,! i"'^'h ' ' M . .. l|h "i l- r 

•':$«>, i- “” .. •*&- 

T’" " Mch . ”•■• ™> ^.riilat, him. 1 hi. nllLonpl to S** £ 1 jXh 15 
lu'I'M W Mlira abandoned b> <W< who have Inuftliv r„mt o«v hm 

aa “ 'T' jd " J . ,lJ >' to r»ny ■ufliiiuriu wlrrT "ff£ X » 

hrablc Mmdt.naut]^jr fc ; Uio «m 4 u^tan^ powpr erf the HIT k mitrh trun 1 ” 1 * 

S ,a ^ di t bai, s „4 it ^i U td ^ !j? ;1™ *' 

Kbonn.d ft™ the boiibig wale,- wmiB iwuirc a Pnnn. i» d^w itA.l^ ^ f 
™*Pto the mwlliurij. With reganf to the „ , ’ r V^ ch 

c J imd "- J‘ ttiirers bur iitllv I'min thnt ndopt„l bv Mr &1T TV ? 

; ^ P0«..M0 tins trhr.-ii iao^melTdeSdvTfar^rVm"^ 

J Dt.r\t sip c 11 HE tlic iirjT-frtjr|T fCtfpLlK-fcl-wbMlB Ml Q^c fin rltb>rf i '* ■ 

nispt-hovB the *£» 

^ l,r ™"t—IT.V itihlr to be Ihrrwn out of ge^ Lv hJ , a ^ ^ 

r T f a,ld ,llp '■■■* wiU :,, Lb hie to br.ok fronftl. LT^" 

Uan™^Xl^' , d f Mr d "‘ w ' ‘^^r’eatten- 

Himctiurr f 1 f* 0 Ali > ^ Hancock, u | ir i cummciiccij hi* career oF can 

nicckanLj^ 10 lCe ahHil1 ! ti,r G11030 *»» 113 ^<r. Gurney ; but ub&w 

Iumt- i " nrrai| g» m ™*» poHc .^3 Fbr fiwn orijrijialjtT anri trinuLne n^rit -t i 

WOTW«assSTiaSa 

SSSs 

had nrilhrr tjlinder nor ™ F( nn, tut eoneiitpd of lWo , tn B*» 

stf^rn jllI. 1-nhDLtip] if hllG ihe*K biif F “ - L - j .1 ,■ j i__:_ , j ^ r-DEk. adriulicd ilsc 

=i ■Mile inutiuju thn tllmi in- i s ^ tp a guitulifa frame *ath 

p^durnd hr tLir^i-ntiflUn^ toot pliitiP, Kid the rvcipru- 

‘■rani, sldrl, eetiferied it imn ritenl* J ' lract,< ! J , ! | 1V|J ' commnmtatud m a 
.0 Hnswrr for I ilmrl tinu> 1 ,,|«I ^ IIT nintmrt. i lie eaoutehntte win liatiixl 
' rt 1,n *' hut ,J “ ^ ™ Wirtcd the baas permeable, uM 


HALLWAYS. 


4S5 


of ceunr the engine Having satiaJird hts mind bIinU caoutchouc could 

xml In' i'Efu’rtdousiv emptied in tlila way, he renork-d to cylinders of the u-fd.1 uury 
metallic bind, ami ill a nhnrl time had completed * model therewith of a Hte^m- 
Cnrrlagc. which wa 3 tried nn tlit- pubbr mad. The indications of success which 
thin nifidel gav \* r defiidrdly Eimmctd him of die IcjuihSity (if the project si-f 
steam propulsion on ihe commmi road, and ihni [he principal thing rcipiir?^ 
wus u Ltttajttdf Light* -mid powerful boTI*.. which he fi*Kt act about In eon- 
triced 

The difficttllkl width had been expe¬ 
rienced by various individuals in the 
coH'ltsjcthin of tubular boilers, Jed 
Mr* Hancock to considcj of some 
ErTAJi^mcnt by which the wflier, ex- 
poitd to thfl action of the fire, might 
be divided, and yet extended over 
g large lurface m f and the ptnft CflW 
occurred to him, which he bat since 
MMxCuifkltty foitnwed hi the seven.] 
stcnm-cttrrijigpM lie haw built, and has 
applied lo other purp^ea* In the 
annexed figure \* iTiprespntFd dji 
elevation of thr fir^t modification of 
this botiiT., with n pari of the casing 
remnved toaho^ the Interior itnicturr- 
Al U is I ho firc-pincT ; L) the pfrike- 
hnle * E I'j arc n mw* af ll.it pond VI 
chambers to hub! ihr w*ter+ cum It of 
the roughest dieGi-troo h nml placed 
Ride by side, nt n aiitftrlrJlt distune* 
apart for die- fhmiesi and ht'uEi'd air ilp 
pisa up between fhrm T cr* shown .it 

II H. E^-l i of I hr** iUl vessels 

tenth :ieiusn the furnace ch citvi bor, so 

a* eh (iti it whnlo area in n vertical pimp* nnd they re m] etmnecled al the 
h<iltnm* fmr keeping the water in each rat a itiufuirm Ifrv-t; and at. the lop of -Ntch 
irl the Cham be I n Ihctr Es n «k'Mm‘pi[W lb at IciuU into (mother Inrscr ffEcftiu-pi|je p 
rmuinnn ttt them mil, :sud by which the engines are supplied. To keep the 
individLLrtl Wider chflinhei'a EE at uniturni ribtance* npm", nnd confer, Ot the 
sumo lime. adetpiiili 1 strength m tPirm, a verms of vrrtioil bar si or filtM* are 
fined between each |tair H L'hen?fon\ tbs tend «f the flume* ci-rend in*! between 
each pair of pi urns cn one Uphriiken dit'cL, it la oiihflividHl, and nindc Eo pass 
thrmiPfh a number of nee tan mdar chanticb. repmi h nting in their ocillineso many 
inpiai'e tubes. Thia oornhSkfllion of watiT vlianiheips and aUcrmitE fluri, ii 
In mud LngpthET by a eyitrm of t?ry imwfire i wilts cxtemnily, proved to bo 
mpiible of sustaining u vastly greater pressure than the hollar Is ever ruhjccted 
In; and it is unquestionably ft gmnt merit in tliL= lmiltrr h that like thinness of 
niFtal, and cotiacquent WrabueM nf thr? indiviiinal waler cbiUnheiriS remstitutw 
i'UcIi, in eflect, n »ofrly valve. A better am=mgonient t3mn tilts for fihsorhing the 
heal of the furnace, oiid, COim^nrnlJy, fur iiie m[iiil productlun uf steam, seems 
searrely liuve bpen requhlte ; but the nctivE mind nf ihn Itivefibsr. ever bcrit 
njKtn imiKofemcnt, snun fnqnd nscitos to iucrwc its effieienry. and reduce Its 
w etpill j which ore, of" course* objccU nf ihd utmusl imjHirtcmce in sU-jlIii Inco- 
tp£rtian. 

'Hie inerr rtsed ^ffidmcy wa= nblamed by es cmbosHfip M the pliik 1 *: by pnn cliing 
nr vaaiiig them hetw^n no is* in eaniie a of beinispficncru bosGen, 

nf nCfU'iy the shiipo and &i?e nf waleh-^iaiiwi*., to be prnjeclfirt aU over their 
external surface*; so fhnt when the chambers arc brought tngclher f the rojia uf 
Lliose CflflW into smiuIjieI, and ihns n -i j n» of ipUM* nre inrmed between them, m 
filmwn !I( -T' A A III the CU! on the thlluwinff p^pe; j liein p I he water chamber*, the 
pmjcciioLis nn which me uclficlenlly obvious i the surface of mctu] covered wtlli 
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WftU't is thus proatlj pxtri i d crL ami the uaceodfot? currant of hcaSrd roaUetn fo 
mude frimpinjEC against cFie-ir prqj^lfoaiS, whfcfcATCtH* |*!aciifi m ycrLteaJ li n » 
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itp wants, hut aig-SErlgj na l^OtD id Like following- ™ 1^ which represents ^ side 
tifv of a port™ L-r »nc of tht chambers TW verted Lo^^, dfiaHHeJ in tW 
lutt modification, arc therefore here entirely got rid of, rind tWir entire weiriif 
Aiid r nl ill® wme (]me r a much mure powurftd hnriof r>bcab« 4 ; midfbuo thaLil U 
scarcely paasiblt tu U«ed in ranxpnctn OH, which ia a lirnwrlT yf eamjderahjr 
impcrtuict'la 3 ocomi>t]on: ami in the facility of irpalr, which itidraiu of it 
cicak ;d 0±0H»j there Wirin' nothing mort to rk than to msicrcw the PTcrtC Ln- 
k-rnal Whs, take out the fruity chamber, and replace ft by a new oq fj wonmicE’ 


O o o o o 
0 „ o O O o 
„o U o o o 
1° GO Q O O , 

tea=iei*tff» 1 2 ii^'asfw>' 1 £ ; 

e™t s f.n the wygnmndllM we Ulinfc it, merit cond* | irTii'-fa iv e iiuillierJ 
briefly state in ut'rlcr tlm hii nninian mat have it-; due we'-rli* ., ri , 

'liver Mon tli in "drill elate* we (tie farm frtiicb. meeh ^lly^nSderrrf 1', 1 
tmlkiaurafala lo atiengtli” The inference !o be drawn franMhi, Ti . r n Z 

5* ^ <'IT T 0lt 111 tWk tint Mr H rt™ ."T,; 

Weefcmmdrd u In depen.i fiw rtrwgtl, in a i^pR-mim boC „ ... ” 

1 “ t “r ,r ' ttl ' ' J,,[ i ] wliieli inferences are livirHiiTv absurd and nntm,^ /w 
r l ‘‘ * 1-JPtmM-l, we should » w that’the 

gz^xsitts sSKi^tss a s£k 
ssnwasM^-sarSS^^S'Ss 


GPU? 

Uten^ Tr it wish? formed of thick mctoL 

-SaKte^JSa^rSjfeaar ° r ,l ; rr 

lrarnt uw WiHilil mAirEdoajiy mctclr oh^rrre tWr +1-, , 1 UD Wilt£?r ' ^ Cl 

Crum the intetaBC action of'(he fire, at nut tn he liibSTtn™]^- “ fllr / i ' r ' l “* E!4 
caiiTO, and that the ntlvajira"e of inerea,'me ihn r ,i *- -. / l 1 n J ur ) fH » r “ *hat 

WM!e h bnt brfwe it ° f l! * ■*«» l*v H» 

leased oddotian that Z ^ 

ladder, however,«, far ftim nd'jtwX^Te , k Z^. ? lcd a( [ Dr - 

Ihe iteojn, famKe that there is j „nsj7iv.. W ? Jl *' w,t| f® m ^™}»K 

heenuhierred hy i-vninm* A]14 t .. 1 ^ , ™* “* ^ word* fcl It hsu 
lieaterl on (h ^ tint if HeMn lie 

ilMthived." When can that ™ will be dcenmpt>ved, and tli darUeitj 

lie Hfivn F U'r icature to junrtfjTT*^ ^ lllirlr l ? 1 ' 1 wllr:re "“7 lh al esperim^ut. 

lentnrv to attert Hmt the farmer Tut r ro njlr i tb,, Q tt * ao 
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place. We lived JlPt sics* to dlsmai this JKiliJt, &l oWT icLcUtifle readcra well 
know that the stammem tn rlinecily art vari*nce with all rev-acio ami theory; find 
we know from experience, that It ti equally at nritnee with practice. We have 
repeatedly applied a lighted brand Id ihtr -U'-im chamber of a tubular boiler, 
when the engine to which it T» attached was lurking sluggishly^ and the 
result has uaii EVrtitly been, such a smkten. acceasiun of three, us la timic thu 
engine to * gu off 1 with impetuous violence. ft Was Dbcc a prerdent upEuiuu, 
that the reheating of fleam, *o m to roue its temperature te> tin nme degree &i 
It would have acquired by beating the water alone, would have the ijfect *if 
eonnimlliaising to it a Eimibir degree uf duticiLV ; IpLlE- thou who tried it. being 
disappointed by finding the mwJky fntt #0 far abort of dichr high rapectuiinun, it 
was entirely oifffltjuki-d by them ; honcE tho unit Her ting rail into the opposite 
extreme tome layingthere woa no advantage, and nthm that there wtts a Iqmm ; 
ulijaa of l- LiiistbcitV by the Interposition of ealuric! We shall, however, close our 
remarks on tin-, ymini by reference to like opinion of Mr. John Farcy, who 
,* reouinv! no additions lo his name to dutiDguIiti him os Lin- highlit aulhurity in 

this country on inch subjects rlf this present- In Ilia evidence before the Self a 
Committee tif the Honoo of Commons era steam carriages, at page 42 F he Bays, 

“ Mr. HaJicttril b.n taken the middle course in subdividing the water in hi.i 
holler, having all that can be mpiixvd for Safety ; mid the weight, 0-nlhe whole, 

I believe In be lass limn diiiE of any *th#r hiuli'r which will produce the Mine 
power of stenni; !br, owing tv the freedom with which the steam can get away 
in bubbles fiuni the IPntetv without carrying the water with it, the surface ut’ the 
heated metal id never left without wafer, lienee A greater client of landing b 
nUAfntd from a given surface of metal and body of contamed water, rind that 
with a much greater durability of the metal plolea. than I think wig ever hv 
obtained w it! i small hib—Mr. IT subnet taing suLUftaJ that he hud obtained 
in, tliiJi holltf the requisite means nf genera Ling udcLpiate power, turned bis 
attention lu the variety itRtlgenifJila uJ lh*r carriage and propelling machinery. 
Hi. firet carriage was constructedupon three wheels,and the power was applied 
through the mcdlntn of two vibrating engines' ffawd upon the crank ol the 
far* wheel. The direct application af the power to the crank hy this method^ 
guW him ardent hopes of success ; and three wheels have the ininjUfalianikhle 
advantage of gtraltr facility m littering. After EtlftflJ trials, however, arul Nations 
idterxU ion- E h esepfifivnoa proved tliaE it wua attended with so many ** pranLii-id 
drawtmch-L,” chili it was fioally abandoned. Aftar tliis, tVlr- Hancock devoiiiul 
much t!or^ to tlic construction *4 a prupvllin* apparwtu^ under the Luca that 
waft so pLTiiuucNiiibh int'nleated hy write L *s (m apite af the experience |« fbc ton- 
traiy hy mllwRV engineer^) that 41 the bit£ p1 of plain wheels upon I he oomdiuu 
road wan nHLltki-nt to praptl, but tuporiEHca proved Lo him also, thv uiE h r 
nadrisncss of any sueli ikdjunetH b = j,Tupei^ri f 03 they were diaTinclively termed ; 
and he moreover found., Elk hii fiitil culttaga, thal the single furu whe-el ulonc 

wns fully bdequiUe bo perfuim [hat office. 

Defective sj this hrat caniagfi muflt uecasoarily have becik, Mr. Hancock 
■tatea in a memoir that he hits had thekiiuk^^a to tramnut to usr, tlaat it ran 
many hundred miles in cxpcrimcEltal trips from the writer's mantdAclory at 
btiiUlordp i^EtLiiuiitis to Lppiug Fore^ft othera lo Faddiu^ton* and fraquendy 
to Whitechapel. On ulsc uouadon it run to ITounslnw, and uu another 10 
Croydon. In eveiy instance it accamplkhEd the task a^igQEal to ii, and 
returned lu Stratford on the sam# day on which it set nut. Some of the ciperi- 
ments We iK-lnoEftidiy wiinessecL 

^Lthsequeutlyj thhi Carriage WEiit tram Stroiftirih ihron^h Fcntaavilla, to 
liirrLham Green, over Huintneramilh Bridge^ and thence to FftiUADL hi tbt 
netphbourbuod : It remained MYtrd daya, and made a number of exeureigni in 
different directlODs, fijr like gratificalloEi uf lOffio of tire writer'a friend^, and otlida 
who bad c.tjpTesai-il a desire to- wiiH-c^e its performance. In the courEe uf these 
surly eSptnmeutBJ tripa, Mr. Hancock experienced the tbiUd fate of all who run 
counter to long atanilmg naages and prejndicoi ; namely, EO be ridiculed by the 
many, encouraged hy kit a Very fvw, and fiercely opposed by all whose ptranruJ 
iniL rtsld were threatened wilii tEijury by bss procet-uinglj. Sqmv wohld admit 
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frankly that ilie carriage worked well; Lint ejcpressod their decided cmiTicEion 
that It would never answer fur j Continuance. Others would tlrprcdMe ft* 
pftribfman.ee % exaggerate its defuLte, mid Ciultk EU it wb^ Iu every iliflLtUVCC ef 
su^idcnLai stoppage. If requiring tein(KW4TY awumniodikl l on d through Lb* 
failure of ftijjie jutrl of the mncWnefy* a rireumstanec imtuntUjr enough of fre¬ 
quent acctirtsiiM in thii early period of hii locomeSlir CiattWIV Mr. Hancock 
usually experienced the rWA nf kind ur CutuLdirale IrruElfteflt Esorbiuuit 
ckargru wrre made fiir the mo*t Irifllri* sendees, nod ImpOrtiurt facilities with¬ 
held, which St would have cut! nolhing tn afford- If temporarily detained oti 
the rnad front the want of water! or from any other e-uuac. he was assailed with 
hooting. ytllicijF, LluhIil^ and samet lulls even with the grossest iibDlt f w«ig- 
guu3 t carts, coaches, vans, true ks, hot*Hnen r mid pedestrian^* prr&cd MJ dose 
orl thd carriage, as sometimes to prrdudc the {HraaiblLtiy «f itWER" } and his 
vhniriu wat, often rnulrftil very irhaomfl Mid irritntifiE? apne^wa very 
JaniartlunFL UndUmoyed hy tiiofe untoward diwiaibifu^ However, he perse¬ 
vered iu Ills experimnuLi - and aj the novelty of such exhibitions worn oilij iu 
did the excitement and the opposition which they at tint produced. 

Becoming convinced from experience that there Was ei duadmntftge iA 
applying the power directly In the creak, si before noticed, Mr. Hancock nest 
placed the engines quite behind, and at the same Lime altered the form of the 
carriage, ki a* hi ui£i Kc fcl mure ueariy meEEi hie an ordinary Wru carriage. Mueh 
study and labour were spent upon tlu_- v-urino^ ult-faiLuJiT i iml were Mlggesleii 
and trifcd from time to time. But thr difficulty or keeping the machinery 
clean! owing to iLa proximity to the fire-pi see, ih w ril ^ tu She road* wax foLtnd 
in practice to he no strong on objection, that this form of earringo: Was also 
Abandoned, NemtbeleiS with tM- carriage One paint, of the greafou import- 
nnee m strum travelling, wrm most BAtiefacmrily ilMermildfciil. The possibility of 
u steam carriage ascending steep hills had been doubted arid questioned b‘. 
mam ; and to remove, if pD^^Iblc, all eccpticirrn no dm subject, a day Wfis 
ssppGOltrd for inking hii carriage Up Pcntottrills-hllil. which had a Hal 1 ui I m 
is to 20, mid a numermiH party uHembld to witness die experiment A 

levers friist mcouding *l shnurcr of sW. h^d .j., ■ i.-Ly rL,-.. d tlur road r 

that hnraes could scarcely keep their footing, The emriiigr, however, without 
the aid of p mp=.-lb rn, or any other such uppeuda^L-, ascend id the hill at eon si- 
durable speed, and its summit wtts attained, virile his DmipciiUin, with their 
hornc;.*, were yet hut a little way fnitu tin- hnttUttL Stsjuidatcd hy tl'h? wul- 
cesa of naeh rX^iiliitU^ he remodelled tlm entire arruLtgrmcnl of tha 
mariMhny. The trunnann fcngLuas vrare Uiil md tiled ones substituted : 

and Hlel] othur oJtcraticics and impro vcmcin n adopts A a* luid iugg^ftml tl i l-:l_ 
■elves during actual work upyti the road, Tb caniigt^ tliua r^culiulructcd, 
ta-t called, in reference to thu inf^icy of she umkrtuking, the +K ixMirr.' 1 In 
thl? ehgmc, th# hulk of th^ machinery E* hxod in the rvar af the part appro¬ 
priated To the pas if Li bert Th^re is. first, ihc boiler, with the fijE-plact under 
it. Second, n space between the holler and ptis-imgen. fisr tlic engines, atid the 
engineer who Bfieompimics the carriage, whence he h.w the wbaltt uf thu 
machinery withija hw rcachj oud upi-n to his vir»'; nnd U thlis enaMed f during 
the prugrsji of the carriage, to Itihricob the parti requiring oil—oltcutl In 
the gauge-cocks, and rruuLata the *Lipp[y of water to tht; boiler, ai well a* ihr 
degree uf blast fr^tiE the blower—to increaie or duninnh the g^n^mktTL (if 
steam, accEiTdiug to the VRTtOlli stotes of the road, ami the u ants u? like eiis-inti, 
—and generally m give his immadkf* attWltVrft tu any portion of the niaclmrary 
requiring i^ulnumL And* third, a pair of inverted fixed wnrkmi: 

vcrtlcaUy on a Cfatik shaft. The whole is im one frammg, iuppurted br four 
couiiiinti cOacSi Springs-, on the axle of each whetl. 

On tile L^nmk sliaftaud on the iax,le uJ tlic hind wht-e-U* are fixed indented JHil- 
by&, aiDUEid which aJl cJldl'e^s chain paxftes, which t'orninuEiicatcs ibe power and 
votary motion, ot the crank bhaffc to i\\e hind axle 4 and propel Img wclckIa,. imd 
the proptrssivu motion of the whole carriage. When it is 
dexired to back the carnage, the action of the engine* La merely revrn*^. whidi 
oiui he edected alnuNt Lialniitly. Tho advantages reiiiii-eil + Ly the improved 


RAILWAYS 


S:HJ 


Bffpo^tmeiU abuwii in tk 1 Infant are numerous. Use enables. nre completely 
protected from the dirt find dust of the roads ; arc .it ail times hi pi^ht at the 
oj igumc p r and every part L-f them ia will tin hia resell. The passengers, engine^ 
buttcr p flrv-jilftce,, iic_ n ore oil aqtidly relieved from caiicuixion, by complete suiir 
jiL-ttiiim on apringa r similar to a sulgtj coach; the chains allowing full pUy t» 
the iplngi/anJ ii vibrating rcay from the chink la 1Iil l axle pfcV cliting tk pull 
of tlie chains and securing a uniform duUmdr butwem (be flsle and crank 
sboR By thc employ me ht, too, of 0 rlfctine! Crank abaft, the ax3ctrec d n-liidi 
\im U* carry alt tin- weight, is not (inly preserved straight anrt CuiliCipii?!] (ly <if 
the Inst form to Miitain that weight, but it it Aina TdiCi'ed from the Strain whuffi 
it hiu la bear, where it forma both crank and wck* and baa to proptil the car- 
riii^Ep and carry (lie wU^ghl o,a well. The Itt/utii lb ns tided op, wn_s (ri^l in 
evkiry pcMslbL- wajn during several montlis, iunl proved so pejhrctly eflictflit. 
llusi III flll tbs carriages which Mr. Hfincotfc has since constructed, be 1ms 
adhered £n the buuic genmd plan of arrangement* with the eSCcpiLHli of Rttihtf 
syiidtficadens ill the detail^ which mure extended cXperiefLM Em* mggeated. 
tint though the general ornmgement of the Iftfoftt wa* JUIth ill to leave mt little 
occasion for alteration* there wens yet several important pints ilia! remained to 
be eh ured Up, mcli as the best proportions and rise fur the chambers of the boiler— 
the taai form for each ilfflTtti! portion of the machinery—the proper punition, 
sire T end strength of the varicuy ports, and nlsu ihe moat suitable kind ef m.isi- 
riaEs, so ns to ovoid as much as possible superfluous weight Experiments to 
ascertain llu^e rjtriuua pints uccuphd Mr. llrlftCOtk nil the beginning of the 
Veif LS431 P m that full SEX jenre had cl Aped from the coitmieueEimenl of I us 
UanwdTe jini’duita, before the fu/artf proisflj m n M.jIg somewhat to tht 
satiifflcUaQ of his own mind. The (tri.-da made during this probationary period, 
■ u uprise a |u[jlI uf many hundred miles, all made upon the high n >.«!*, nr or 
I/mi]un p principally in the vicinity !>f StrrttFurd I between wllieb place a]]d 
Whitechapel* vlE lides uf every description being in constant niutiou, afforded 
In in an excellent nppactuniiy of obtaining piaCticnl experience, n ruler every cir- 
cutmtance of difficulty t ill which a Muftiu-earrloge mijThi hn expected to be 
placed j and this condnSflllhri dctsmiined him Ee gire the most fredtiavied 
the prcferuJiCP- Iji Februaryi 1 SrJI,. Lc eunimeticcd mailing the fttfmit regn- 
IilfI v for hirv, on the mad between Slratibid nml London; net, cortoin3y f with jui 
UilticipnLion uf profit, but as ii LEieiUis of dissipalinc any nrmaiuiiig pfijudioeSj 
and o^Labtinhmg fl favourahtL* judgment in tin* public mini to the p.iLti. a- 
bility of steam travelling uD COttmiofi rs;uS<. Mr. 11 mi cock obaerve^, that h |a 
mi ujidfniablB fhet, ami h sumici- of pnnnl salapfikctEan to him* that a steam ear- 
rbtga of his OO&fitructJtiEl wad fArr rx£ that ever phed Fur hire on n Aimmun road, 
siiid that he anliLcv^l -hl9 triumph tfoglc-hand- J. 

In liie fuiluwing erigraring La tuthihtled u nketcb of (lie anruti^enniii uf the 
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mrahtiu-ty of the luffmt; the body of lire carriage fur the passengers being, 
however, frHaiKcd in ore like nil omnibus* .va Iras been njb wqfctetrt fo adopted by 
thepatcutec. 

The de^criptiun of Hits machine ip thus giicn by Mr. A Irin ruier Go^d + 
Vflta kp made ninny experimental trips tn it i a is the ftre-piack?, like fuel bc3i^ 
kid Lijwn tike bin which lire seen between the ftw-plinre und tl» ^k-pil t ; the 
oili-pat Li mad* Alt-light, or u rally « p m order (hot tbe UfLilfrotn. the revoking 
fanaen in e may be urged upwards through tike fire, Tim fire-pluct is nl*» 
necessarily kept close; it is provided with tye-hutcH. through which Lin.- fireman 
(who site ob a small rent behind the boiler) can view tire slate of flte ftre. 
Fre*h supplies of coke are dropped through the feeding hopper y, On this 
append nge nre pbired double doors, one of them hclflc always -hut, to prevent 
Lhu blunt Escaping up Eho feeding hnpper, when the coke in added to the 
fire. Steam is supplied to the engineJ d T of which there are two* through r K and 
the quantity is regulated by u valve al i* placed under the control of ibfr 
guide, by means of a 1 mt rod- lliL* alternating vertical motion of ilia pk- 
tom in Ihc engine cylinders [g changed from the parallel motion i to the con¬ 
tinuous circular motion of the crooks upon feiy the eon Wee ting-rod V- Only 
one cylinder and ill cnikncxiona can be shown in this "■ section/' 1 Two ihivco* 
or EprokeL-wheels, are placed kkpott lilt crank sh.ifl f„ and two also ttpem ihc 
&\h ‘/, An endless pitch chain passes round each pair (if *bUcs* and conveys 
lb* motion from e to / T and from (hence lu the hinder wheels., 11 !jh n^Bsniy 
to keep the CtTHLre of r and the centre of / always parallel to, and etpi^disUUkt 
each other* in order that the pitA ebaius msy he hi aj| eqtud ititc of 
1 elision t thla la man u pvd by me ana of two rods* one ■ li each *kle of the 
ceuviiige; the rods vibrate Upon / <le □ centre., and cause the crimt jlkls Cj, 
when the carriage ia joltedt to describe a larger dr smalh-r segment, will] 
the same radius, ns the body in which the engines are oIul-imI, ploys up nr 
down upon the springs. By this means comcussionK which utfect the whrktb, 
do Jiot diitresa the machinery- The radius tedj are canEtenlli vihrnltng. hut 
tilt 1 iU L Aln engine la Securely and perfectly mspciidcd upon flexible ated spring** 
Fa-singers ore- seated above like water tanks k h : I U a connecting rod* bv 
which ttie guide (at l) can open or shut the ihruttle-valve * t and supply himself 
hilb what ste-eni ha requires, or abut it altogether u££ when stopping, 

The whole engine^ crank -ah oft, and two throws, together with ihe pump*., 
are supported by Ikxible apings which provide for nny concuEsinn on rough 
reads. Tlfce wheels (urn loose on like Dale, and one nr other n orbotli, are ftsud 
by a dutch when required, Thia dutch lion like tnubode of the whcch and can 
be screwed out or in* m the Ctise demand with gn-iil facility. Tli- iteming of 
tbc carriage mund to the off side is prepared for, by throwing out the offside 
clutch, and keeping id the near One ■ and tie turn round to the near hide is 
prepared for* by thru wing out lire Lear dutch* and Lb-rowing in the offs ide 
dutch. A Wills play U k-fc between the CtHtbea in each dutch, So that a wind¬ 
ing road may not ohlig^ either wheel to be disengaged [ and it is only in a B hnrl 
Lnrn, ur a turn ruiiiid* that the clutch wml be shifted* and th lei cmi'w dong hi 
t Very sniidl Hrpwcc flf [injp, 

V** Bre , h “ by the blower p } which if driven by a comiaiioii with the 

engine*, riifi waste Itcam is blown from ihd engbiea min the chimney, and 
n destroyed The passengers tuv L-arrird on the same machine* >fr. UiixiciKk 
psre femisg that diapoaal rf the weight lu the drugging of it m a cairiupe beliind. 
rhe wheel* ttf Ihn carnage are alMUlfill esbihitioD kif atmgth miJlreLtdrtJ 
erjmhincd. The &potra ajn- all w«^[e-shaped, and mtmtz diry are fattened 
into the nave, abut againat «reb otlrer. Their escape laterally ii lire rented by 
ft large nxm thse, al coeb end of the mm; and tltrre bein-‘ butted threnebp 
coELtmr thu tpukea very MCnndy in their place. Every cp^fal na il €S he takes in 
vra.cr aim coke ; about seven cwL of water* and sometimes etgbl' it depeudmg 
upm t e stole uf ibe reads* eortsumirig mogt jtcnm when the tend* run heavy. 

itl m erage time is about twenty minute* in grttkir up ibt- itetem. and tii sliwi 
i ** ^G-hel of etifce for lhl< pUrpa&e at ftrit startmg. The 
1 Urt qf Lhe Ti-litde u fur so dial Si die msehineir is quit* 
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behind tlit cartisge; ami die fore part of the carriage is entirely fur the can- 
V«]«U» of pfl^ngc^. bniing ruaJi: of greater nr lew length according Le tiki: 
number of persons- Thu guid* alts jn front, at t< and hy nfteani <rf a 

wheel, o t placed IrtrixcntBlh'* “ “ Mr. tlmi icy’s carriage; with tiiii difference, 
that of dierertk.il spindle having h pinion at p T It is rdnde with ft 

horizontal drum nr *bEve, upon whEoh the middle of a chum k fiutenfflJ ; the 
enda of the chain life tftaebflt to the diflhnjnt cud? uf the fure-oxletree tn such 
manner that one or other of the foro-whoris may he battled forward to turn Ik 
carriitee- One impurtimt improve rnent in file £widc-mnifou Lias been made hy 
Mr, iiancodtp which h hy Ml of fl friction-^.crap or baud ■! p, pft-^d refund 
a small, friction drum ; ttic gfude can* hy preying a pedal with his foot, tighten 
ihii hand on the .drum when the carriage does not require to he ItuliwI out uf 
the straight course. When the CUTLu^t Eh thus held in Its lino of direction the 
guide's liuuild may he released from UtU tiller-wheel, o; for die jolting of the 
whrcLa over rough pavement or other inequalities of a rood, are not aulEtrLeiit 
in slip ibe friction-bond. Ea ease of requiring to turn, the guide a foot h either 
rei&Kud or taken off the pedal, oJilI lLil- tilfor; □„ worked by lik llandu, Thk 
band ii of great importance in tunny cases, and hy it a guide with feeble arms 
may steer os wdl aa a Hercules This carringo k capable of carrying 
KELteeu piUsengiLfr, besides the engineer and guide. The weight of it, inclusive 
of engine*, boi&H> cnk% nml water,but exclusive of attendants nud posseUigvr-I, 
Ls about three and a half uhji. 

The wheel tires sre :l| inches wide. The diameter uf bind wheels, -t feet 
'Phis width of Llie ii Out considered by the patentee to be so objectionable ill 
practice ns it might be considered. This ho accounts for, by the vocable nature 
of the motix i 4A a broad wheel nil gravel ia cmeddered to be ati advantage ; it is 
however a great difadvnnl age Ulk a roati between we L and dry ^ but m ih* 1 - 
]jjtt£T coses we bare always an overplus of puwet {alnaluj blowing off ut tliO 
safety-calve/' Blowing off steam, eidier from the safety-valve ot from the 
engine*, creoles no nuiAOJUCe, because it it injected “ Into the lira in every 
d Erection, Ji and So deatroyML The earrioge cod be turned in Little mure Lhui 
ten feet, Olid stopped in mucti shorter Space than any Imrec-coach. A faetalEw 
hand, pressing upon the outer part of the wheel, is applied as a dreg nr brake 
when descending hill*. In slippery roods, nr steep ldi]*, hath hind wheels arc 
connected with the engine, in under tu imrnue the adhesion to Lin- Ettfld! ; but it! 
general otic driving wheel ii [butul to be UlifLcEenL 

El In October l^s, Mr, Hancock determined to main a trip to Brighton- 
On Wednesday* October 3 1 p tbia steam carringa came from Stratford, through 
the street* of the city, .it the dsderent speeds nrCCSUiy 10 keep it5 place behind 
of before Other carriages its- occasion required, nnd tnok up ita quarters on 
[Ilaekfruirs Hjm H , to irrepmn for Lhe fullowmg day's trial Acccimpanieti hy a 
ackutiik &itnrl,i El tibstingukhetl oiflctr in t£e DATji I joined Mr. Hancock a 
&ieuti« nu im? next muttlUlg^ making ckven paasengera in oil We started at 
the rata nf nine miles an hour^ audltept till! speed until we arrived at Redlilll, 
(where all the eu*cW at this season require six burses,) which Wn asccuded at 
ths sp^ftd of between fire and aix mdei an hour. The hone of tlm journey was 
an insufficient aupply of coke and Water; the water, bidccd, We were uhligcil So 
suck up with ode of Hancock's Ucxible htHB pipes, ai such ponds auti stiemns 
as We could Jlud. llie^e difficulties delayed tiiu cotupletiou ot the journey 
(subsequently performed by steam tu leaa than Gvu butiraj till mtxt dny; but on 
our return shit speed was much Inereafled, and one mile was accompltibifd up hill,, 
at Ebe speed of laventaen miles per hour/' — Efemi'ntul ZocGiriOTsan^ p- Hb 

44 ILevertiUg lo lha hlatory of my eairiagea,"’ observe* Mr- Hancockj 11 d mny 
remark that tbo Infant wan eLll j first ateaui WQd^C that ran on a can imnn road 
far hire, which it cmimennd in February ., l&dl, fete tween Stretford and London, 
and on which duty it eantlnoad several weeka in regular performance „ but m 
1 Imrl not at this early period practised any person in steering, and my presence 
being required at Home, 1 was under the nectfliaty of taking U off the road, 
dsn site lint one thai Htesmed through the public atveeta uf 
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iH Mt time was now engaged In huikling a powerful Miiiaf*, the Fra, which 
hsi* ihiLv worked on pwf on the roads in (lie nesgljbaurhiHKk and been tmee 
lu Windsor r in [S3^ r the portle* f&f whom it was built not bating \cl tutnr to 
my delrrminatiim Upnn IL 

<k A sienns carriage Mfnpflliy, * The Ltmdon and Paddington.' fo: : mg tiuw 
foruiedp I entered into apwiwnt to build three carriages far tliein ; t he fif>t of 
wtiiL-Ek F in biive been Liik-d the J^i^afufratiefl* n Fin-ward* illeml to Entrrpri*^ 
wfli put to work betweta the City and PaddiTlgtopj, is April. IStf^L Jl ran for 
sixteen encceeding days. Mid performed more than was stipulated for; but some 
disagreement led to the dissolution, of ihii company* and tbu £nftrpfuc became 
mini- jigatfl by fUircliaxe* on the company wirflllf up ita uifinT^, which was 
nearly two years after I he Carriage was jell trend to thng \ during all which 
time it stood In an open y belonging to the company's enginecr h scErrng the 
affile of A model for him to build another carriage by/' 

ThEte untoward ei re urns lances, however, onljkemil to renew iht energiti sif 
Mr. Him cock, who bysied Mm«lf m cDnipteting anew carriage for his own use,, 
which he significantly denominated thp Aw$&p*y; it wna brought Upon the road 
fa the same year and commenced running for hare between tin? city and 

Illusion, iti October, which it eoaitiilUed till the tind of November, An 
engraved roprescplmius, nf this carriage i* givEii on the adjoining page; hut as 
it may he remarked that th* introduction, in this place, -if a cmri.i.--.- built In 
l£kJ3 ± docs not accord With our intended chronologicaE mTangenii i nt + it in prop- r 
wfe abuuld t-rpLiiin, that this carriage cuntafoi nothing «uieivRaEj dufon-ui 
from Ltic Ltfautf and tliat it can only be regarded as n w,*t pnd and marc rplcnrlid 
rditinis of that carriage. All Mr. Hw^i flub^quim carriages hudi 
upon tbe tame moduL in an engineering pamt of riew; tberefotr, to keen ibr 
history of Mr.. Hsitioucks 1 oca motive career in a cunneck-d state, we ahull fore 
insert Ids brief SCfitrtint nf oil bis rorrLagesk 
M Unnag [he winter r built lire Era (now this Rrw% This carriage cam 
lOiCiLced miming fur hire an the Paddington road, in AnpmU thill. <-ii which 
duty it cootloucd daily in company with the Aatupinf, for onwards of Lbrre 
uscmtfo, wIiCji l Leak them off In order to R-ptL-sU "juLd emWlla-Fh tin.- Era 
Willi appM[«r34t«- i\^kri f and nthT its title to Erm, ready to fciUIl an inriLitton 
tliat [ b:id roceiTud fooui same gertlenictl at DabUd, who were desirous of 
Hewing its performances In llicir city. Ill Ifo- summer of ihi^. rear l lHIl ^ I 
built a drag for a gemlciunu at VL.-wsn, for whfoli placa tt was ahinprd in JijIvk 
aRer having itqod satisfactory by lakillg It an different Juait-, with a Iw^rd 
carriage attocheiL 

11 At itu* bitter rod of December L sblpped the .Eitjo for Dublin, and run it 
1 litre, atLd in the ricfoilirs, during the greatest part of Januftrc, lB5S p much to 
ihe grutidcaljon of the mhahitattUr it bring the £rti lhat'had run in tluit 
coltu try + 

“ ^ I ® 35 * buili a dmp, by o-der, for Dublin, whicl! hoa givrti innwl ?itis- 
pneof dl its puwiT an*\ eBIciCnci', but which id still upon my band*. 

*t Durin « y™ T (sl3fl 3 vkn brought nut a gig calculated for the accoultnir- 
ilatmn of [brcc per-top. I have run it repentedly, anJ it ji not tn lie believ.-d 
by nny but thmu who have ir iwltcd by ii, Iujw cmy the mottem of ha- 1 do 
! mi know the limit of fta spcrdl pmh?dily from 2? tu mUn, but it is seldom 
worked more than 17 or 19 ruifoj per hour.. 

_ " j, n th( ^yeHr I'ltofl) I again pnl lHe carriage* upou Ibe Stratford ami 

laddxpgLn Toad> 3 ami they lins^ croitnuuei] running daily for bin? up to the 
P™nt time (October) WLtb all the predion and hucobb that cuuld be 
dcsirEd* 

fci fn the month of July thii year, a m-w and powerful carriage, the Jutumatm 
was brfjught out. and has Liken ll# where of work on the PadilingUui road, p*r 
turEiung wilIi the Infant in An* weather, there being br>th open cwriag^S, whdji 
’hi" Arjn and Ent+rprur hare run In wet weather, 

Dj DLVuiij con^Jifon in niy iiiLmitive. J tiwvc not nnfleed in the ordi t J 
un-^, many journal whicli the carriage* I met pflifomed; l might iulmih 
auumgst oihcTs, that ifo.- l^fan f T in tin. auliuttft q\ r^n to Brighton l s Lr - 
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uttJUn eiUTt&gr tliM had bcvri at'-rri- ihcrc; again it ran there ill the summer 
of llWfl. ay did aiLo <1 h - Antamit* TSu^ firat tint ik sfttfomaftm waa wiwkcd, il 
tlM>k at pdLtty Id Romford an a back, wish-out. the- ^ r r i n 91 cm* I repair or al EbratioEi 
being T?quinHf i tlm spued was ftum jlj m li mil a* per hour i tbit carnage has, 
vitbsn mahaL fcirtn li* h [. mn twk* tin 1 -pptftg, each time wliIi :s party drsifotii 
Lif witnf-stfing iu peTibrrcifljic k' on that hilly mad; it travelled on ibn ordinary 
at 1 _ to 14 In ilea, nod uttikdcd ibe" hills, which an* very stciqi, At 7 or S 
Hfldfcft per hour/* J \V L annex ji repLC&entiilidn of llii; Antomaloa r extracted 
friito tlie .l/nnkuiw’ Miiytzd wr.) 

" The carriages hare flU proved mare powi-rfctl than I hud expected; the firm 
llliK' I was forcibly neqnarinled with this font h.j* wIiDit running J,t htn- in thti 
yeur 1834. A LrLIimg casually to She machinvrv of I l ie Auiop iy brought Ll tu 
a stand, Utirf the I.rm Wits fetched to Us a=ni,itati« p when it lowed the Autupty 
tip J\m tonvih i>hiLS to the station in (ha City- road, without tillv matt;rial tiimi- 
ElltlOli of Lta speed, although Ibis., as well as the other earring t s r had only Ijr.'n 
eakylaled to carry a ceriiijn nmiibcJrnf ptuiengt: r*, with water and fuel rhr the 
trip. The Averse working speed of all the rnrvhiget is from 1U Iu li inllnnn 
hlhUr r “““S” tJic-y may he pushed fur be Yam! ll.U Th* fmd c<r*;s about two- 
pe a halfpr any a iiiih.% The Wear and' tear :. principally confined to tin, 
» 1 ™- nrfljplMin, and wheels; hut thU Is iioi su gm-M ™ might be «hve(iwi; 
and fU&lc of the Carnagea now tunning have had their batten In use upwards 
Of two years; when they nre warn mu it. 1 a only tin- diamhtr* that require 
renewing, for my botlen are *o constructed [Imu'ilEI tht- main and cipr ni.vo 
purt^ such m Italia, atayif foe., will last fur many year?, and wtor ^n -4 "-rvL-r.il 
■ftauf ctLambcia. As la lbs machinery* xhti wn-ar and tour ajipeinJi to Ehf tiny 
tndjng, aj for ns the ttfriagta lur* yd performed : they have, in many 
r^peet*. aclanllv improved : msd emu the Infimf, whkh has bent -o may 
y ^T+m action < as m ua good yondilion as ever it waa in the aridiiiil t arts of ^ 
madnrtery. 1 

3 II l 16 nadU f iupp^ad, tliat in bringing out a novelty of the kind now 
tinder consideration, and putting il into flctunl and etfccltve apcralion, we have 
m,l L.ccn irLLbnitl jKctdcnta in our Career, bur ore happy tn lay they W Uhsii 
few.und of trivi.d ftmatlhf. With the exception of nil l% which ivL= that of a 
wuronan, whu, hy A tlwtog or ihr most imprudent stamp, ou^ed afl ^^Jdent 
wt.iul. whds: il praved the geilvml ^fbiy of my boiler, 1 regmi to anv P deprived 
hum rfhfc IAii statement waa f^ly borne emt to Lbe inliafacriim vf the 
coroner and jury* 

L will now 'describe ihe gcncml arran getnent of my eorriages. 

- W At ^ n , t . aita ^ce^rrinn, who governs the Wmj and EpGtd of ibe cm- 
.„,! f nd lt! ” t5 . thc . 5r° "f enrn^f, wLid.e T er nmv 

htti ° S 8 . 1 * 4 ^. “ d ' Bl n K"'«. ur mtitin 

uef T Hj,J 11 AhJ ™ e p*3PHprrii la (he engine tuont, euntJlinin.' 41 pair of inv^rtal 
CHgiiiM, Working rtirett upon the CTMilt riiaft, from nhich inolkm h cxHnmutii- 
tdted to tile■ isle ot !te tiind or wurtiin: wheeJi, !jy cndlh .4 diaim and tmUevi- 
wJjommgj tlin ™pne roam, in l!k‘ rear, La the Lodor, triih the fii F ufao 0 uudtr 
A JJ! Eti ! u ' j ’ beiiiiLil [.< t L .ed the fin.- ;is t3ia cftrrta!;e prgeciids; and a man 
cMnpcfeot hi judge of tne working of tlie Higines ni«l madlLTlftry , and also to 
k.H,p ihcin Piled, a /Jofava m ibe hingitie room, wbUrt l!:c eaniacc i» wotting. 
Hie ei.hv » EWtabnd_m Item We, at ilia iiaeli of lite boiler, tud the water for 
•unplying tha Imilet l= eontumei] in tai;ki wider the scntii of llio earrk&f 
11 UT ** A ^ “ rEr ° )l,ms Wower under the flooring or body of the eir- 

" i R ™ du ™ n r I *jH siw * Hit Of the cqniligPi I hat e built, with the 
niimbtr of p«we«r» they tiro end, eidcjdoted lu Oeenounodalo ; not what thee 
1 1 I and irtindly bji- f named, tor llm haa ^moriwo,, ptl particular 
™. "" “ c , rt ;i^ 30 ?cr ««t. i in. an hurtnnee, die J u u^„ whin 
t0 . ri : " , i; 1u,1 t i 'n ld,13, carried, on two or three trips, W a 
t er 'p luongti its cciiuplcun-itl Ll hut, 12 , 
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In 1&35 fitr. Hancock took out □■ patent for improvement! in lEhC eon- 



□ gpne*, of wlucJj me fultowiiig i 

*ecfMinc — 

44 Tbe opachiTiAiip or conductor^ uccupiis the finnl ■scat urer be fon? bool of 
the i'Qrriii^ t the Wef being removed, The four cbiomm of the former 
■aunrier niv atibsultutodi for 1 . single one of great width* The woUT-tankp 
instead of hiring nliifVt- the pcTtrib nnil attending be wboli kmgtEi of t3u» cht- 
lingCp ii now placed below tu£ p^rcla, eld d lies between. the fon? and hind wheels. 
T\i? prapdkre eye removed entirely. A blowing tnadiltie £i ininduced, for 
m.iinl4Uiiin ff n bmp dnmghl in llw fttnuc^ whkh h worked by n ujHtmtc 
cylinder from those ernpliH-fid b proj^liing tile carriage. A mode of heat ilig 
lui L Water it In fidmitfril into the builcF, and an additional forcc-'ptLMl |j 

mUMnncctEd with the cnjjsm^ to ho Winked bv Imntip Id throw in All bcTodje-d 

^PPjy 4J f Water inSo ihfi boiler* whenifttr needc-d, ore ftloo adopted. 

rbo coach, in iti fnnn And iiccin4ViTnodaiki?i^b<LqjiiA clCi«i: rc-sml} lance in the 
Btagu? coaches at present in twv, It has h Jnrn rind bind boot, tm which arc mil* 
far the paMj-ngcra* mid n box m iron I for the nwchEnan, with »*nu lor a iia . 
wugcr bt-j]ik L liiui. The lx>dy of the rurrume is supported uiniEt thmr pamII J l 
perches extending Eta whnL- length f the Itinb-r port hum lipon spring*, th.-.l 
u P° n , ttlK t^relios, mi mediately over the uia id rl K - bind \rWJ-, j^d ‘ilm hire 
pan u placed up.,ri iron snjjpMs on il.v pi-icbco* The carriage rul» upon six 
whce^aimiJI piur, called be j.iL.il wLcrb. being placed Lti front for jstridin/ 
™ v ™ clr J 5™* 7” tn the cnditiity ford wWU of [Lie carrWu bv 

A Vhrtra I I 4*1 I Pl r a.i I n .■■ r. .n iTi L. . . - L _ . ri r, i 1 1 .if- , i jr% . ■** r- 


ft* gmdfptmh 3 J uttflAod tn an irou ftnmw supported upcm tttfjnn, that**™ 

W <m *» aft*?* or Aefere wlvrU; a litllv before iL ajLree, a altuim 

pm pamH through the sninl! perch and the ctntra main iKT^h, which £ 

•.mteot imtiB to lit. (mall prrvh, to that (he tnlu[-wha.lj kln C ii!,„-id 
ohl'qu^y, (he pemch lunis upon Ui.- [.ia, *t»d lh, f orE A«|, oTch. n.rn Je with 

.L Wrt art*] n|km hy tha lever, the pilot-wl^U rr u^laiaed 

ni mht angks tn the ji^rob hv mcaiLi uf iprbgi 

U. ei bdW meatiamjd, bv the hm bwi; it run. 

fi ™ '“*■ a Vc-mnd ef.u^ mdlwr m a *m- 

MwmgM Aia. but m a T r ™^|™^o: hjipar^ i, wnrked hy . wll 

I.unarm Lai .team cylinder plneed beneath, on the itame of tlje carrber Th ■ 

Cal'h™ 1 - r t ? riUrtlP<S *" 11 criJlt °h ^ □«« a[ a lylwlS 

a hm^uuii diTKtLrm a3«TE: aud tn live Earn,, cvu.Ji [; n’tutdicd. 
^ lhc P lul ^ Er rnrcc-mujin, which mjecu ih L i Jitr, p 

f« M J thuv dtifroa ihThlowing nu^fl mA 

LTDfTL IC i » CTVUa lJ to ita niuliuna tf bodi. Hie cm,. 

nctann hidweett the hlojnne mnehme and this ^mn ciiiadrr i, ihua w™ 
ot the ventral Mia of the ih>whf<;l art fifltod wmdl hutdnrtweta n T riuErt «f 
tofcnt dhwehw, ntid on tV vortical epUulIc of the hh,wm™w n rs^ 

wvoJvo anS i, fiweed ™t at dm aide into a 

fSSt uudEf Iht ** uf 1111 £ 

** Oils boRer, wlurli Lv nloccd in the hind licmt ruimi-ta «T i.n ™ ,1 

tzstf sr&jxi irE 
Sia-riS'jSsK tr* x«^S^23t3s 
v. .a» .t *;, ,,^ 54” WatScSSsKS 
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r.n tight bocixnnla) tiilw h and thfi half of the r one, (wltich nrny 3 *p famn4 
I fitcam TCBCrtulr,) an? kept filled with water, Fmni lV fap of ttkB s&erun 
ehiLnibvr [tmorCfiJ two Jiini'tl pi]wn. which enter two large vertical tube* of strung 
p Late-iron, fltnmgdnnurd by hoop* externally ■ tfira? Lisi un: called ttfHtftf&rf ; 
they cnmmumciLk- at their lower nula wjtli the bolter, and jtf ibrir upper end* 
by n nonmvtiii_Lf Eidn>. frmn which n hv:m Hi f-ntera the chimney, and pacing 
otht the top uud dawn the? buck of the furnace* in CArried Ejirough the air pas¬ 
sage, alurig through (Em fore bout, and back ferula, m far lift the uf the 

OTTiigC* where it b connoted with two hurt ion tnl L*y1iiuJen* firmly swured 
he tween the main perches, and aerqn^ to gire motion to two crunks on the iulls 
or (ln L hind wbccK by which means the Carriage k impelled. 

“Th^ U worked expensively r hetng -elmt uff at half the stroke Wmeaiii 

*jf a slide ffllTe, the rod nf which, is worked by a com ott the n?Ab of 1 he hind 
wheels'. 'Flic slide valves, by winch time- sEmro li admitted fa Hie ej-liiuter*p arc 
wnrkrd by ft Lefsr, OB the UXli of which It fixed an ellipticd nog; and fa 
reverse the motion, a liru* U attached to the rod, and placed within natch of the 
liaacbmnti; by pulling tbla lme r the pin is brought into the tipper notch, end 
the ttiuticm nf the Carriage thereby SftVcrscd- 

“ DciHvith the main yturehcs ii placed the tank, far the supply of the hniler; 
it communicate* {bf jripeg from it t Inwer part) witli the faree-piimp beneath 
the fore twioh and liter with a small farcer placed wiTiiin rciicti of the fireman 
who Bite behind the boilers TramL-dksLuly above the link it ft Jint veasci 
riirou^h which the Btoom piascj from the eduction pipe. inul thence hy fUitiLlicr 
pipe into the chimney. 

u The pipe from thr farce-ptunppri^e# ihrongh thr air^hnmheT, und farming 
tk coil aim Vc* tli - lu.jrjc-aUue tuhen, delivers the water into the uiipi r pari of tin- 
Steam chamber. The supply from the pump may be dlminEjlied by partially 
ripening a small cock, winch allows a portion of Water fa return <0 SJi- 1 tank. 

fc ‘ Any part of the peufc aicount that m&y appear ahstm-j m the reader, 
will be rendered perfectly dear by on inspection c! the Vertical lectlnd nf 
iln- machine reprrwntd m Urn next pagein igvihrr with * rea-r.mctj Ui iha 
EiipLEowIng i.ocpLnuiatory letters. 

44 rf s rt, jl scttES of smidl tubes, in two nr mors riitiLnfi, DintLtll^; the htNUer, thi? 
itLiClior remgs serving fa aupprt di:- fuel ; tutea are connected with b& f 

two larger tubes t the upper one forming a sta^atq chamber; e„ ouc of a ran^# uf 
tubes connectiiLo ^ ^ lo^ftiavr; ft, one of the two M'EHLrftfahf^ cOAUCfbcil with A A 
by ta-o cUn‘cd pipM: ^ - H r, pipe pmetferbug tn*cu the tqip^r part uf lIlc 

Bz^iEkntPt-, and parsing down throogn the ch?LHPey oud beneath tjio hoch' of Elm 
OJirrjftgC inEo the fare beet, whence it descends to f Y the cylinders whi.di propel 
U;e carriage by means ef cranks y» ^n the ax is of the hind wheels; A, an eccoli- 
Eric. which warh^ the *lide valve i bj.' a lever turning OLk Ita centra, and Lei tlic 
eiinemlties of which lever an elliptical ring k h aJtwhed; It n IbiCj fhatened 
al one end to nil eccentric rod, and fit the oth»T end tn a *llOlt lercr in the fare 
Wit r which may be devatorl by meatB iff the lever ra : tls] T robing llir nesn- 
trio i'ftl. causes ■ he ph] in h* citremity to act upon the upper 3si< of A, and 
tlma Fvrer-^j the fifatJoU uf the; carriage ■ kvet far regubiting the thlOttle- 
Valvc ii ; p, eduedan pip?, opening ir;En a Skit dianiber q in which tllC &teum 
espandi, and ilicucL 1 pas£.F3 rhratEgh E.hc waste pipe rr into the chimney ; i r 
tank far wafe^v ; n F HiTci>-pamp F supplied by (he auction-pipe r F and farcing tho 
waEof riuEJuah the pipe r ,n, | which farms D L'uil abjve the boilers,} into the 
tubular boik-is n na ; y, a atnp^ujck, hy wluch fae supply from the forco-pmnp 
U iwidated, any it^uidts prtton being afluwed to mum into the tank; = seat 
far the fireman ; I. ft blDwrng-Tttachtne, or franiL- driven hy bands from the 
axis of the ffy-whsel 2, which is Worked by a small Engine Jt, scrviJlg also to 
work the Fum-ptunp u - 1 4 4, iTcam-pipe! mpplying flic engine 3; 3 i r n±r- 
chiintieh leading frtUn tlic blower to tike furnace; G, guide-wheels, which maj 
be plttfod ohlrquply to the pf^Tth H ¥ by the lever 7 ; J?, centre of motfan ah 
wlik-h the perch hiuTTiJt, tJuin nmdng Jif* fan-wheel*, an the axk of which arc 
ipring-j that liuppcfft the fure port of rh* i-nach ; 11. fare^puinp, m snppHy the 
3filers, til Vfl-Sfl the water is too Inw lo bp worked hy Elio ftmnaiL* 

T4L. 11. ^ A 
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working parlHp hy ihe addition «f a great number uf wheels arid pin iu 113, that 
he might, through their toltnimentality, make n noise in ihe world. _ Although 
ihu preceding sectional drawing exhibit* a tmtlifid and ctnfir outline of tin.' 
■‘ mirneuloLiH invention," tliore are of course; many subordinate parts- which are 
not introduced, to avoid a wnfiutoo of lines m tl*e figure ; tinoii^i ftW, l«ow- 
cs-'er, left to surprise eveiy mechanical rtftder r that such absurd ikd aitinn* should 
CTCT luft Entitled the author to tile sidulntioii of dm ptraa, n4id of name of our 
heat parliamentary flUtm. I t would be a waste of time to do more than just draw 
the reader a attention to a portion of the “* happy series." Fmt mid foremost 
OFS the d4 ui|pt-wh*els/ F jdruady retired in a pctrimi* pages Mat, under the 
fore bout, is exposed to the admiring ga lb of the multitude a pretty. IlltlestfilUi 
c u^Lne, with all aminrtenniiceB thcmiilto belonging, employed to raise tlie w tod 
(in both Mtttea of the term) and to cool lb* steam pipe ; which pipe, it will be 
observed* after proceeding from tlier separators mokes a flourish olr t the boiler 
tu rnr-t a little tivirmti then dcscendi in a graceful curve under the body of ihe 
carnage, and through the cold sir-trunk, to get a little raokd m ili congplnkont 
imirm-y to the coachmans feet; hence 11 mAkM a itttour amongst the fanciers* 
m order that the steam may be sufficiently condensed to mu dowu lulo the 
engiuesi which are pEaced in the cuoleat possible situation, except when they 
happen to ti= L covered with the uou-eGudutriiu" tuhstitoces of quart*. aihx, 
felspar, Citnl rnka, goihcFcci from til? road ! It wa* for such patented contrivances 
as md Oidm before described, that _Ur. Gurney, " hia friends in parliament, 

*< night to obtain an csteh&bn of his patent rights, or a compcnsatioU in titotu-y 
fur giving ihe public the entire benefit of LU * sublime inventions T . On ihe 
lo/ttor proposition Wi? have never miide u finale remark^ nor Li it our intention 
to do wq-j but uf the former wo oiimnE re^inl the clpctvfiion of our rooted 
convicti 'i, that on extension «f Mr. Gurncy a puti.Lih k unwished iur, even by 
himself,, because there ii not a aingEe contrivance of the whole **■ happy 1 

which any r^cAaaic would be mud enough to uie, or tulier try to uw, wer-e 
tlioy Freely otic red to him. 

To render nurira useful thi citobiishmcnl uf ji raUrood tbruugh n Esltok en 
country, it has been a deiithrALuifl to ctulvtnict a carriage which *hall move 
with as much facility upon a ^r-rpentim. 1 # or cun^cd, oa on a straight rued' and 
at Lhc SaUJ* time uut to lose the peculiar advauLag^s which the common tui-lhod 
of fixing the wheels oil the aftj» It is also dcsitabSe to lc9Wli n if 

pOSSEhle, ihe amount ef fricti.iu, hy [ueaisa not Eou COmpbiX. HiCaO two ends, 
Ml William Howard proposed to jitlaiu hi the couitructicn of carrioles tLpon 
the folJlFwiug principles:— 4 Ftal* the eonnoxhm of the twn beds of the axles 
at .a point equidistant from c-ach jj and in tiic same manner the COnnt-Vun 
h&fwecn iElg hind bed ef one waggon and the fore bed of that filEowitk^ it - of 
the fore bed of the leading wsgcmi with any nyatom of gu id a-wheel*, a* tijat 
tho wheels uot Duly of one waggon* but of it traiiv will follow one Eiaioiher to 
the same curve* without mure lakTul fHolffill Lhoii when on a itraight line. 
SJecOtoL The making of the axlo revolve to it! jaumjds* and at the sumc tims 
rendering either one or both wheds capable of revolving todcpendent OE the 
ujdcs, as in a common carriage- Thhu, die appltoalLut] of a jiniplu friclLul1- r 
wheel to dtminEah the friction of the axis Upon Its journo! ' Mr. Howtild 
next proceeds to explain thest prUldpEri hi (Ittoil. First. ,J If there he a track 
uf a milruad of a circubu fern) and vc w wh a carriage io move m ii without 
lateral friction, tiia planes of the wluad* mu^E b? JhatidJeJ to the tai^cnlB of the 
two circles at th*: pm in Is wheft they re*L on them* and t-'Och axEe f commjueutiy*to 
the ihteotkib of the rudm* nf tiic aircle. To find the pouil at which the axEs 
luUSl hit cornice ted to pradnee tiiis draw a perpcndU'ular from the middle 

of each* and the dieHO twu pe^tidtcular lines UriC he the poiiit 

of junctiuu requireiL The odvon taga of this over the common construction is 
liial tlrfre the pivot of thu beam rami ruling ilio ^xlea in on the furcmoit axle, 
and oom&qiienflv in turning, the hind wheels do not Follow (lie tracks of the 
folcLilG&t uUta, l/t describe n curve nuiilElor raduiHj tratlliug great lnteril 
friction on the roik. Second^ ’flit principle 1 of muking the wheels revnl*e 
with or witfjout the aides III ihu prc^etit cw, is to secure the udvuutage* of the 
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^ ^irQUinlly repairing with the wheels Mid* at ihe liimc ihne t to pemit 
<mv Wheel to reyoWe fonter limn its fellow, when owing on ft curved part of the 
road. The trifling relative improrement which. this would produce he ttmi the 
4^liiimdl.bti wheclp ~v dllI i] admit of these Wing adapted with considerable tine's*. 
1 hird K In the flppl LCaiian of the Tiiriim*-wtLee!a a lutod af n n n \ I-.- t e»s1 Lfc -^5 l l> 
the nimmit of a wheel, as id the uimd method of application, mid the only un« 
kuuwu in ihi-LlLVEEiSiit, the wheel with its Luod la here made to ml y}inii the 
mJe. A wording to theae principles* the combination of which mtQii nilwoy 
carriage forma the ground of a patent grouted tu Mr, Howard, the coDfttmcLUm 
u to be m i'ullowi 3 — 

" The siie of the wheels theif dhilanco apart, mil the distance fcelwerb du 
ore in thecomiMun. proportion* Used in railway mirriitgra. The Connecting 1 
bcojii between the fore nfad luid ailea r h J aliened liric l]■, (iirrcCo by jawi ur 
frames. in prevent [uleral inufiult. Thin beam ii divided in the cexjtre a uctwoen 
f* one end having a tooth, and the uliier a ioekei p nit or lb* epicycloid 

Xumu ti? keep the point ut attian at an eipml distance from the centres raf" ejtch 
itJLh “: ftrc tept together by fastening the body by bolts [ Q tlae be J„ 

rEHJhng imim each. Another method of cojifitniL'tkii is, to entx-tid the hi urn 
*™ tnL hs «d aiSc, unlit the end of it reiU Upon the bed of tin* fore axle, 
nhilr the be am from the fore \t\i? rtsdici to a iltort diatume oi ilv be bi nd the 
evnlralpotot uf aedmi. A bolt then psunwl tluough lha rant** of the hind 
fjamv. <1 Lid the end of die fore frntitc, and cqui-divLLUl Lorn die aiW. fnmu 
ihv tuvot tir ^iiitof option between them- fti this caae, the waggon Sr fastened 
bmiiy to the bind bed 0 tdy T end to the eftltcmity of the hind beam, which reals 
sill me Jure bud, which is mode tu traverse, hitetilEy, mnro rosily bv a r. it 
]J ' L ' ■ LL 3 wTl - a ii'irred itcip uf iron. The friction-whcoU are contained between 
Upn ? ut ilanfr ur supports, of cast or wrought iron ; each wb**l bovine gm- on 
f*™ !rtde « MUn^ted at the- top by □ belt und outa, end bw \wli tl the 
™ tol 5' ^ IQ admit, the mete in co nUnit with the rHetmii-wbcd; muh 

pmr of fneltomwheeifl u connected hy boa bjfffl pmatnjs Liirounh Cfteh arm of 
t-i.- jnwiot in- Aupparlj, pmd teeurtd by Lutj : U-Iwl.o thm/L ilf^ the axle 
»rali-n. nod ths Iwr*. rudng nLuvs; the oxLiv receive (he beam, and fonn the 
icre r,ihi hind btnnfc, Lo which the frftBin of the bean, me sceurdy milted 
7 TT? ,|L 5 htde fr|i;t ^ n "*7 Wka from the ctnlrE of iha friednn- 

Yr ■*»“ ds * ^ ^ may he plural a hul K 

UL.InpHjTp end ft Htndl fract id n-roller ILted in out uf l},l- mm4 uf Ebe jav.-a go 
destroy the addmnnftl friction Lbcie. Tht ailta hftye two riiouldftn it Zth 
*dd, uoc CiJ which &uppam the W&ikou whtd p mid j ? eilhtr firmly fiiced lu it 
cr tn,:. Retired by U Lmob-pm, and thf <.ther revqlwa* upon ibe frictions heed 

' , Thes f prmctplca are not jjcu\ but the oomMnalJnn o3 them into a railway 
cama^ n n?W t mod «oUllft^ the inventor believ*!, thut Ida inv e ncion bi- 

dj-m^d ^ orighal - J ^ of it dsn new, and 

1, (sw uppoailt! page,) repre&ecjU a perspective vkw or ihu whole cat- 
iiupE T viula its trii'Lion-wbeeii attached. 

in ^ sflowEn e pnrtwutarlr tlic 

“ J lel * lll1J ,,f t},ff two jleIei «r» cannntrd. a ii til* irus wMtrron wliecl 
pwde U ' X c T it b otrwged « *, <□ inn, 0 a th. JK w |Uch i. 
“ w A lred ^ Uuclj-piji i, v,r ant ntLci egnlriTancE, e In w h*c| Cstid 
upon Ule nJilo, m m iLc rommoQ nflroad cairlnM.-. J rf, fa frj e tj un 

upon Ihg a,K, , r , an j ,„ ppt , riell ^ , „ Jrtt yv n. 

^ if th ^ i V<lrla ll " : of . wtlM| ff llt > >T ' ait MB, aod ^t fU;,, ,^. 
^etOTd logEthor l.y and nut., w a, u. k«p ihcm n^tid, ami J 

*? b “" Mu«=«nj Iho two font* t^^cr.ond j LLUrl :d m 

K C ^ r ‘ iyj! 7, lh# <*«»»»"^ which |]» t™ W9 

tfaiiii! inf ccr, y , L- uf neb uletr^ ; th* 

iuu" rfiatd- ^ ^l rl ” P r ' j! T F?r ’ aai , " llE DIJ i liu:t tho fruiiLU k, 

M ^ ^ Jtl ■“*' Wwily, bchLU fagb 

It Vc leund tijMlmnstbb i» pluts the body of thr wnggott fntlisly 
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slirtvc lIlu wheels, the two friction-w heels <m unc bed muv be plated on a 
coenm on aide, Tbii arrangement trill aimplily the niuu£cr of pactfl, and 
euu tribute lu the iLnfcdtuedl of the motion." 


/ij. 1. 



Fig. 2 . 



The elaatklEy of tiur fiLmotph ere baji been often praposod to be employ odi for 
locomotive as wbU u £scd engines, The first proposition that We can im oiled 
was lit n piitnnt granted 113 17fl0, to the Laic Mr. tfeorgE Medhursi, Entitled “ a 
condensing wind-engine,, capable of being applied to toB tbldj ni' purposes> in 
which steam,, water, wind, tir horse n ore employed," It daen not appear, from 
the specification of the patent, that he applied hie invanlima Do the propulsion 
Lhf eamopi; though we have heard it stated tbat be did *r> apply it. He 
described bia mre&UDD to consul in |:< Cuudrtising ihe err of die atmosphere in 
a strong end close vessel, which 1 call the m&gAdnc, by means of a windmill, 
bo iti Ui make it from ten to twenty times mare dense than it is in its natural 
uLare, Secondly, 1 conduct that dense air fhiSu tbe magazine through a pipe, 
to the top nf a crfnd ur, wbm it m^ls- upon a jiUt&o, by its elasticity., withnut 
the aid of lirt% and by these meajw 1 cm p* Use machine m constant modem for a 
time* proportioned Co the capacity of the magazine, though -be wind do not 
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Haw, The ohjiKl o f my invention is to accumulate and prtwnre ■ |. L ' regular 
power whltb the wind produce, 10 that it may be applied to machinery 
produce an uniform and rcgidiiT mntinn whenever it is woute[L ir The ingenious 
intclitof then proceecb to describe Ills rusidcuslug mechanism, slid die con¬ 
struction of Ms vessel* for containing the condensed (dr But aa no particular 
object! are specified fur its application (except CTiriorily t tbe raising of water,) 
it would he out of place here 14 enlarge on tlie subject; and our only reason 
for noticing it now, is tnihuw what degree of originality appertains tu ihe 
next iaventiua we hare to introduce to the reader 1 ! attention. 

Him iffUl the subject of a patent granted to Charles C, BombniTi Eiq, It WflJ 
1 -specLaEly deigned for the pruputnion of carriages or boats, and (ft dated tbe 
-9lh of Ain), Use patentee fttwclfitt it ol consisting in tlie condeniiug 

or atmospheric air or mu III strong cylindrical rfcHTvdn having iphcded ends; 
whence it ia to be dUenarged through proper valves ami tubes into & cylinder,* 
where it Is to operpl* upon a piston in tbe same manner as m Bleam-engmca, 
iiEid eommuELicutc mulran to the wheels of B. eamigfr, Or the paddles of a boat. 
Tbe vetsela to hold die condensed air er gas, or? proposed to lie from 12 Id IB 
inches in diameter, and of Of great length sa can he conveniently stowed,, or 
removed into or out of the t thick, from or to the station! which it is propo^d 
to eEtitbbail along the lido of road whereon the Lreibc takes pti^ce, far the pLix- 
puse of kBcemng the exhausted Teasel, and supplying a charged one in its 
place ; w hi l 1 1 U is y ropesud shall can uiii from UM to 15Q atmosphere*, Th ■: 
parti cuJjir construe Lion of (he engine anil Ptochinfixy of the catlinge- are not 
given ■ but, it is directed on the plan of the high pressure strain engine, *Jid to 
k worked expansively. 

Ad efficient mode of Working an engine with mi uniformity of forct, by 
means of a fluid thar is consumify ditrLiuizbing in its elasticity, is, we believe, * 
problem not yet solved. Another patent for precisely the fame object si Mr. 
Bombass N was granted on the lit of June following, to Ml. "W. Mann, of 
Edfr-toad, Urixtou. Surrey* who w^m of COUTH uninformed at the lime of bia 
havWbceU anticipated. Nevertheless Mr. Manti pursued 3m Undertaking, 
published a pamphlet descriptive of his plan*, accompanied hy drawings, and 
endeavoured to a company to carry Ids project Lola operation, Whether 
ho actually carried It experimentally into practice wc are uncertain, bat a 
drawing uf the carriage and rcsonroirS of cam pressed air arc given m tlur 5th 
\ oh N, S, of U.ir Rffp&iir nf Artl ;— 

" Mr. Mann propose^ Ilia btp predecessor!, to employ n series of strung 
meUllk'recipicnti, similar tu- the cylindrical veueU used for portable gas r into 
which thirty or more atmosphere arc Id be condensed by th^ power ofasteiim- 
water mill, I rV other adequate prime mover, A eufUirkiit u umber of 
tbL-sc TEiseU arc stowed In a case adapted far the purpose, which is to k- fixed 
underneath the taaiip [ a tube, eaiumiinicatuig with all the recipients, a lo 
convey the compressed air to two working ^yllltdcnsj having die apparatus com¬ 
mon to high pressure ^aiHiiheiiginca, the piston rod a y f which will give motion 
ha a Crank on the axis of the hind running wheel*. It is prapE^ed to work 
expansively, and to vary the cutting off the stroke, according [ U the dezrcis of 
cdnrticLty of the air. ' eh 

» Tbe VEtocity Mr. Minn proposEd in travel, w.ia 14 milra in tbe bottr, which 
tie C6l«Ow. will require SDOO eubis feel, of thf nature] demilv, to irtonel a 
ysnwgi -VWfafafe fcltJi iU lead, two tona. When ibe read* are & i bJLl J^te 
It ■» intended to dini^f Uie reaaek will] a greater munbtr of Btinmpberei, to 


overcome the increased TesiBtnnce. 



NphereSi tliot quantity would propa] the carnage 23 miles; and if tn $i atrn^ 
■pherES, 31 mUtid, The average can of tbs pnwer i< ealeuktai at one ».«*» 
Shi ^ * ‘Ham-dtgine be rmpluyed U, nllccSthe eatspreuku if 

the air into the reapieuy, iLc coat m foals uf such steam power, to candEiimi 
Tululne of air sidDaient, by itt Bibacqucnt expujaion, to propel a earrie^ 


a 

one 
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rmtf, ii one penny. Mr, Mann, hnwerer, must know that UtLj wAbEd only form 
one item in tht cSpcUVc Iff working a cniiiigf, The prapoiiMh of propelling 
by a pnwii of till* kind, k certainly ^pedmiu^ but ihu*« who bare given the 
fubJeCE their best attention, consider tW no practical means hare yet been 
denied to compensate for [be constantly decreasing expansive force of the uir 
in the recipients." 

A suspension railway* combining the cliAnurEeristic features of Mr. Palmar i 
find Sir. Fisher's, previously deamfied, w« patented by Mr. MuiririL Pick, of 
Irving in Ayrshire, Otl the- 21st of Slay, LEfJtJ; doubtless. in ignemnee of those 
precedents, as we were pcnonally assured by the tnlter patentee. The chief 
object of this gentleman was, M is ■ tilled in the ii tlo of hi* patimt, “ for the 
conveyance of passengers* letters, mtcUigwx* pacluiges* and other goods, with 
yreai TC&Cti'y, Tim moMii which he adapts fir this purpose* are designed ta 
obviate the n&cet*ity and enotmMa erpciisL- of cutting titld embanking morted to 
rm rail wop of the ordinary kind. The rail U supported* like Mr, Palmers, upon 
vertical pltlars, hut carrying a double truck fnr the canwes T like Mr. Fishers. 
M t r I^ict hits hoWo**r t added, wl lat he dima ruinates * f safely rails,^ one on end* 
Bids of the track* against which antifriction wheels, attached to the carriages,, 
nrc made to act, in Cfcfe o-f the carriages receiving from any cause an impulse up- 
wmdi. ThE patent Utewj.se embraces a curious comlifnatiou uf wheel-work, for 
eammimLcBting a high velocity to the Cerrinne*. A large and Well coUstnictrd 
working model of this invent inn wai publicly exhibited for several week* at 
Chiring Cross, London, in I'iZO, and drew crowds of visitors, who wrre surprised 
and delighted at the velocity with which the earth™ darted along the wire 
rails acru>M llio mmi, hy the application of a small force. The notoriety oT 
this invention* ui well as the cup ability of it? being usefully applied Under 
many elraunutinflM and dlutfafip, for light loads at high vdodties, |y 

require from us somelhing mure ibiifi tikis brief historical notice. A ccordi i igl y 
wo proceed to >rive a few* out of the many details and modification-^., which the 
pro Line mind of ?3:e intciiti'r hoa thrown together in In* •pocint&tloil, From 
this document Wo learn that the patcnic-n especially designed his invention fbr 
traversing undid aling, rugged, and ohm pt ground,, the crOw4ng of livers, mosses., 
marshes, Ac. Pil1.ir< are to he erected uf brick or itmit Willi lime, at given dis¬ 
tances apart, snwws^e fifty y nrdi; he tween each of tliere mav placed four or 
five cast metal pillars, according lo dmimstaiires* for bestowing the requisite 
stability and taping the rail free ft™ undulation^ On the tup of each of 
the pillars lh to he fa-nkncd a frame* La which the mill Are to be secured, and 
tu the frames are connected groovEd friction wheel* or pi Lite > 3 , bet weed which 
the dragline is conducted, Flac tails are Ed he made of the test Wrought iron,, 
such l* turd for chain cables* and lhev are to be dulv OOTmrcted luge the r ill 
greal lengths, and secured to (he frames in such manner as to make the top sur¬ 
face smooth* and free from fill obiilmclion tu the motion of the carnage. 
Between each frame there are to he introduced tlirec or four omt-itutl braces, 
to prevent Vibration and Stiffen the Structure, The method proposed for 
dragging the carriage along the railway,, is hy fixed or stationary englfits Bating 
mth drag-lines oi rope^ attached to the carriage* which* if the rail way br double, 
fas in the subjoined illustration) will act in an endlcsa round \ but" if ibe line 
of railway be single* then Use engine wLH he interchoogeahle and rcciprociiL 


tfy.l. 



l representf a side cli-ration nf nnr* .pan nTa donbla mapmsim railway, 
■upportec! at the eitrenuLie* by a pier of i iiu^my, dd* and at equal distances by 









railways. 


501 

Ibyr cajl-me-liil |)Ii 1 n e e 11. a u ihn upper or knifing tuW A ihe It>w*r err 
,p safety mil^" which m bnund father by intermediate ifcny braces. better 
Sjsuwn on n fnrgcr scale toff in Rgnret 2 # 3 F and !. 

/V;;. 2 ihnwu afttmt rlETalicm of a, fmm£ f re, for a double line of rail, ivilb 
*1 Carriage on. one of them at $+ i'lic lottery of rtferetmn in tbii fij^ur^ u in 
all the ■jthf-rs. designate affniTar part*; it therefore ncff! only be aaiA that tl )5 
>Uiy braces//M?eh in section between thu roll* aL 


Ftff.2- 



&a- 3 gives* tide clcy alien of a f arrive m a prtfwi of rail; A A A twin it 
‘ ilc mi In ,i the anti-friction mllera, which piWlhe omi J2 

;[” ™*g *• nSw**. An cvmrnatioti of /i, 2 , which cxhihL 

the end view of this enma’f, will fall* esnlnm it. form uid etmrtrttrtfcm. 

tig, -1 IB a porspwttrc tfeetch of one of the stay brace* on n Wi»r scale. Tho 
ox^eni« of one mile of railway on this principle it c.ihmiatrrl at IdWi I da. Sr/. 
I he ad vantage; contemplated a ft stated bv Mr. Diet as fuilows ; tl]c , ir . ( 

1J ^ llWl> "n? 'T *!?"» whieh aU mil* admit, that in ft 
commercal aa well os in ft political pom! of view, is of the Utmost importance 



Fie. 3. 


Fig. 4. 



Flic suspension rail takes a straightforward point front one town to another 
r-JlWl regard to the torfm of eonnlrv over ihich it has I„ ™ wheMter r re 
H.ir fill Llilij 1 . tmriw of riwt* f,f tilSirirmiDa A Lt orci 1 ■ ■ - -i-r-.m . ... . . i i _ - , ^ 


" 111111 " cn “'r “reinei u» extra expense of originally laying, are B lw.u- II k' 
firtnl derangement from the lateral friction of the wiL'ins l 

tiirm, compared to tlmt of a stndgfat line of tUL Se^ndhJ thl" “? 
™ ^ -r *• e^und Slway, has 

llms is. ns far as expense is concerned, which is. in rhe saving of 7,2 t ' 
meats cicarations, Imildmg of bridges, cutting of tunnels, \,. S U J t Z 

ttJ»-tfaE^paasaa?a^g 

























on under il without mftuTuptLou ; anti then the carriages bein£j an ld nplululy 
locked within :hr ndl. prevail ti any c haute of their escape, whatever may be their 
velocity ; an [Imt I da not at retch a point when I say, with light carriages cali- 
laining the mill, and oil 11 lli,i I i packages, a velocity of sixty milta an Imur is to 
Em.? obtained* including all itupprigril. atul that with the greatest ca>e □tlii 
safety,” 

Of elEI the railways Hitherto constructed, that which now connects Manchester 
with Liverpool k r beyond bJT competifoti, the moat perfect and the most exten¬ 
sively u«rnl + Tit? peculiar commercial L-onnextcm between those towns 
render? ii cheap mid rapid eominkinicarion not merely of local* hut of 
nationa,! interest. Liverpool ii the pvt whence Man cheater receives all 
lier row materials, and to which she returns a largo portion, of manufactured 
goods for shipment to nil parts of the woiEii. By menus of the railroad, 
the tmuhit df goods La now effected in about two hours, which la about one- 
eighteenth part uf I ho time previously occupied by the water eamago of fifty 
railn t bv^idi'H a saving of fifty per rent, in iho cost per tun of carriage ■ making 
an an nual fating In eaningr to iho col toll manufa cturers of 20 h QOOf ■ rendering 
it Unnecessary lor them to keep a stuck oil hnud to meet sudden orders. Mort- 
chester, We may observe, lias liuvr all the advantage! of a sca-purt, sineo a cargo 
may bo delivered into a WiifrbuLUr at Muiiehu&tetf on the kueiie day that it is 
received at LivcrpouL Th*SO towns are, by thirty-two miles of railway, as 
much connected for the purposes of business or plaMffun.% as the Eastern and 
western extremities of Lon dun; the facilities ■ ■ f ctjmnmnicuuion between the 
latter mre, in fu et , not no great as the forme r. The immense puhl i c adrail tag^n 
attending khb great mechanical work, have, however, been bo often and bo 
ably Hi forth, in puctry oj well as pros?, that it will be quilt: needless to make 
any further remark on tliii IknuL 

This undertaking Wuft commenced hi June 1S2G, under the direction of 
Mr, Geo- jStevepHom I t was profmed to lay the railway a* nearly as pussible 
in a straight line \ hill the nature rendered ibh work fine of immense fsbuur 
and diltlckiliy. Upwards of ^nOpOOOA were- expended. in excavations end cm- 
Hanktttfntif r hi bndgtit alone, over and under the railway, upwards of 09,f h Ei I/.; 
and cult of ii total expenditure, amounting to fi2U,QtitiL, only the sum nf 07,&m 
fur the railway itself the particulars of which, ok furnished Ly Mr. Ifcoili d wu 
subjoin; namely, 

£ «. d. 

Ritila for a double way from Liverpool to MaucEiCb ter, 
with occasional lines of uommimStatiuii, mid addi- 
tionnl aide lines at the different depute, being about 
thirty-the miles of double way, weight 35 lhs_ 
p-r Jiueul yard — 33-17 tuna, ul prices averaging 
something h?« than 12/. 10s. pr ton t , , , -I H p ttOO O 0 

Caat-ii\m cbalrt, 1128 tons, at an average of Hi/, |Uj, ]5jXK) 0 ft 
Spikes, and keys, Eo fasten the chairs tu the block),- fUtd 

the rails to the chairs , . T T , T , r . * 3,fl30 Cl Q 

Oak plugs, for the blocks . * . , . . . ,, , ♦ 01S Cl fl 

Sundry freight^ cartagESi, Sec* . , . T , . , ^ 487 ft 0 


Total . + . . mTMS D ti 


Hie following summary view of the working of tlie concern, during tho first 
firiDEn month* of its eKEMttnce, obtained fn>m an AltUtiid lispgrt from the 
directors tu the yfopd^Eura r we insert, as furnishing some important dam to all 
persons interested in ftimUtr uudertakinga:— 
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TbiK lii ofil ri uf the tVmpanT, from thE opening of the 
nnlwaj- on die lGtil Snp'tember. to a I it December, 

1B4SO, were . . 4 , . + ^ » i. * * . ]4 19 5 

Dlttn for the half year Ending Stub June, IS3I ! 1 * So’aN & tin 

Ditto fur Lhe half hear ending Slit December, 1831 , 4o,7is:i 3 7 

. . , 84,680 13 10 

1 ufl to the prophetoTfl in dividandi.8D.1C0 13 8 

Leaving a balance in the Lands of the tnnuiiTer uf j;S,;1i13 0 -1 


oottdngeiiHW tn which the working of every citeojih-e and new 
“f,™* m*y be considered more or less liaSik'. 

L be fnl “Wing genere 1 abstract of the expenditure of the lnilw.iv, to the 
3ht of Af&y, chnwing Lhe cost of the diflbruut branches of the under- 

talrt tg f may be of considerable Use to those who shell hereinafter embart in 
atmiljiT adventures : — 


Adterftrin^ ftepognt , . * . 

lincli-iuiituig dire mm l 
Bridge account . . , , , 

£koige for diwtiou + . i ] 

Charge Tot ftfrdng ^ t 

fart eatAhlifitimenl .... 

Cliflt Mngft account 1 , 

Cuttings ind OEnhflukrnfoh f - 
Carrying dopartrucli t, coaiptb mg 
count npanded in land aud build¬ 
ings for stations and depfiti, 
warohous-ea, office ft e . a & the 
Liverpool end .... ,£33,338 

x<x]i£ndeq at tlag Manclie&tw atatlOM (i 133 

Side tunnel .. 1!,|H3 

uas-Iight uircouEii. including cost of 
p^ewmetur.^ + . , . E.u-fPi 

Enguiea, coactea, macEiusca, . lO.tlftl 

FoxtuMion of tbc ro ail t 
ftoil account 


0 

U 

a 

u 

11 


£ r. d. 
332 1 4 
0,731 4 4 

BO.OM J i f) 
1,&11 0 o 

ld.2(J2 til 8 
nit n s 
2TJ1P IT 10 
100,71)3 B (1 


id. 21 ft 1] 
20,803 13 
67,412 Ij 


OnrW/bmwc ( .*47&,S80 td „ 


rahiiict Ed uvr:WUrMD=3ii beta* UMiftitmEd g lV Lb if “qn^Uif mit^f ibc^^i ***? " wd ' ^ 
WTmqaentcfTnh-illiiiTloiLt.f tb uuu. TW SL £££ rt?*? bll ! ,d:imi w*ew, nn.i 

tut avirm^i. U UU,|,JII|rf “*« Hhe L. m bv KJl ^ ^ 

t t^nifcr Ibkl twftil In rtJlnpri#«4 lUn cajth nmk vn cK» isltnln (in. 

^L ClLttLr '^ WfBHw|Ml ««“>* <&* e “^raU&pNlLr niitiiL^ ¥ * E ' r F tl11 ' 011,1 Vfmi 

LLf iHhiitif r -L rbtf Utnut JCreytra Cutllii*. The eM^nlLuiii 11 WfantpaDr ElcptttrteJ 

JJrfli RrJt JJU3 Hh.?Jr, Hurt *Ulu3 ±,fiWri,nrtQ v-bbir Timla Hjf pimh eanti S? u J?*« nw ™i» c 
aiaii hu b«Tb to TWto« dUi! C «, E^nrj '□ r BW ^ ^ 

Et 3|JM T,w,il hnL 'toi bp lif IfStSdItt ^ iIlLl ^i 

KUl^r ia ^ ilcpniltiffi m till! Sliriant *\ un, £j±b«: lu t B mn.in ill 1 ? nl llLi n* Lih 

^ nrrH ^ Id tb B TTt t<OLlHmk±n,"n* i«™bUDi ipufl ^ 

mJlc wlvhE b trnntd l.;.LIji3 Eiii J rtlnMMiS 1 —Ug»| i a d k ll \.: t . 

'■■*- #in toll twtun ihilfieilirSi S!? L 5™i 1 " fbn)km 

ssya k,rT '»i< to ke*» item (rm la [h=tr i iM*Z im&J u,-,^. ?* &m*tt 

flHtoulnj Hk ndk lb Hi* etude, i| ; |, |^, n BHiun. **?!" cluJl,, ** 

w '* a ‘ *** mil lertl, „ ndtt h| ta8tta 
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Hru utjh l f cw vrat d , 


0 O 


15,000 0 0 


This expenditure cempmti ihd ftdlowiTig itfips : — 
Huik Tar it donldc way from Liwtv- 
poel Id- Manchester, with occa¬ 
sion it] linc-R of communlaJinijHid 
additional *ide-imea at the d Efferent 
depots* bring about 33 miles of 
double way = 3 h Sl7 at 

pricing averaging sum eLhing leas 
tkn p?rtoh . _ * * £4B T 000 

Cfiii-iEOn, chuin^ ] A!# tuns,, at an 
average uf 3Of. 10r, . * . . - 
Spikes and key* to fasten die cIiaIim 
to the blocks and the raik to the 
chaim 

Oak plugs for the Modi . „ , * 

Sundry freights, cartage, frc. . * 

Interest account (balance) * T - 
Land account , . > . * * * 

Office eg Lahl i aliment . * * , * 

ParLiamentary mm! law expenditure 
Stone block? and il«pm* - . 

Simneying account . . * . . 

Travelling account * * * , * 

Tunnel mo aunt ... + .. 

Tunnel coiupottfAlka account, . 

Waggons mid in tbs progress of the work 
Sundry payments For timber, itoti, potty di&bnTMr- 

ItlCtlt^ f ■ ■ ■ i ■ » * » ♦ T h 


imjm irt s 


3.630 
01$ 
■St IT 


3,020 1G 
05,303 8 

4.02S 
28,463 
20,320 
IU P 320 
1.123 

34,7111 
y*i mr 
21,164 


7 

s 

7 

n 

5 

7 

3 

0 

7 

7 


Total . 


2,227 17 3 

£?JM,m & 0 


About 100,0001 more were required to complete the work. 

Since the period men tin miff we un demand that the traffic 0Q the railway Ilia 
been cimstoutly inneiumg. We have described the nature olid con¬ 

struction uf the rail employed in this road/Lilt if become* fleccs&UTV to a 
romnrchensEQEi of the gTE-at effects produced upon it, to add fomc account of 
the IrvcU and inclined planes of which it if farmed; and this rnfarmaiinn is 
fiflhrdrd in the annexed table. 


Ttamell under the Town of Liverpool, from) 
W upping to Edgv-Mll. ........ T . r j 

Level 

To the Foot ofTTltiskm, or lUrnhUl Plane . , 
Ramliill inclination 

Rain hill level t w *.,**,, * 

Sutton plane 

Turr Miia-i.. , , .. 

Ditto - .... + H k , 

Clwt Mow. -I.II-Iiril 

Tf> Maneheitur 


i Total 


MUtfr, Til. 

FlintL 

i 2in 

Rise, 1 in 48. 

0 toot! 

Level 

5 220 

Fall, t in 1002. 

3 830 

Rke, i in 3d, 

1 1510 

Level* 

1 830 

Fall, l in OR. 

2 330 

Fall, 1 in 2010. 

! 6 330 

FaR 1 in 890. 

{ 5 330 

Rise, 1 in 1300* 

4 380 

Level. 

30 1240 



* f Jat uf rlUriy-OUf mtirt. tEftit^JL an- InJd w\%b ittlBi Lloci* *ni! iMftwp with Wood™ iit™n 

•^ryfci the latter brtwir Said plsdgnlr arnin th* rmhiJikmrnt and >r™ Iht- n+n dtiftteti of 
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TI'e sunlit l mfeUnfpoDl, which commence* in Wupping, near the Queen a 
IJoct. and cruli at Edgr Hill, (mlside the town, was i:eiiitructfct in Seven at 
( 'e r|jt lengtlw, each conuuunicaung with Jin surface by meant nr 

petyieiidiculiu- shitfa. Tliii tunnel ii upiiitewthroughout, Olld'Ughtrt) with 
ga^Mid the effect produced is very singular and piL'Iirfet.ine. Tim whittled 
root and sides mtlpteui to rtteh light are io rtronriy illumined. that the whole 
tiilii | chimes Mr, Halter, m bit “Deimption nl til-' Ilo.il wav "i appear* like 
* *U™..U of superb urrliea formed ihrough massive pnnllel troll*, tlm 
intervening *|m.ce=> being left m tern punitive darfcne„. About half A mile from 
ttie luunel the railroadI rrc-«; VVavi rtroHaue. }| in jf a m j]e r „ ,| u . n „ tt b ,,f 
avert ree, at Olive Mount, there it on OAcaroiion through (lie ml id rrtrk, 
-0 feet below Bin surface, and two mBn in length. The rood u then 
”Tfc Embankment, varying front 13 to 43 feet in height, 

i "in i. to I-o M in breadth at the bate, across n valley n r Kobe, or 
Br mdgrecn two mites m length, it then ct«™ the 1] avion turnpike road, 1 
ro t‘ r R .1 - v; ™ tmiUa “ 1 ' d quart™ from Liverpool there is a junction 
™n y , r ™. I,r ™?”« of coals from the Uriah..ring mine, . on tin- right. 

^ , TY r ^ miir ' {lum *"> Ll ™P*'>l ■taiion. it conn'* 

^tbeW Haronrorimed j,W. which i. one mile .. a lodMonp. and ri*** 

i out 1 In EH. | hero Ll here n staliounrv engine to tffidaC the L'Erriaup* in 
Ju tl^'rt "“ft UV ' 1 mil “ * J,e « then on an exact h*rL ft waa 

“f ll n 1 1 C C °T? “ r \ manialivtl for the premium 

ul .Ji.rj... took place in October, IWO, the result of which determined the 

1 ,irl . i,,,:ornollve engines instead of sUtiunmy ones. A bum 

luro lt tinef d ,m lhi ^ i 11 " 1 " 1 ' f' lnn£; ' at the Livi-rjujoland Manchester 

turnpike'road crn.se ibe nuiw,.y. at on angle of linrU-funr d.-urces. O, 

whlel ^ 1 l< f tl 1 ’ “* lf,c railway crossea lIin Sutton inclined j.hmc, 

Wiri,t W n, and descend* in tbu Wc 
Pul h Ml t | k i» M?” Jhere ia here iitiDther stationary cllirrne. A 

rei w^r^lTltlnrro'G 12 " 111 ^" * ucn " , “ Ili « tE *i‘l* rumJ by menus of 
1 • itu " f . ,,rn railway will bent cross the line to Sl HelenV. 
l Ue UMl object of interest is Parr Jiuas. tl» rood over which is formed 

SKLm C 4V Md St ?" f dll J? uul of S^ttun inclined plane, and 
ewtr, d, ttbnnt three quarters of 11 mile, lie rm«a was originally about twenty 

nn i IM, jJ l l ® rrnhajikniEnt ncrosi it is nearly twenty-five b-vt high thotm^ 

iL ? -A C t H nOW uU lve tl]c -nrfi4, the rest Sgroukffi 

»d 7 :r -V - alk> ' •£ ^ h “ 

heidiTor U^Uim-3 S «f time erobes, of fifty feet -pan each; the 
beneath TU^" r i ring seventy feet ahnve the Sankey coiLid in the valley 

huo the 

Tim Tindnc.^ t ” EWUa y «“ railway between ilia parapets k twenty^ve feet, 
of I.. ,s«.. i PI' -jaclmi by a stu[leitdcras embnnkment, formed ntineimllv 
S* ' ^ ^TTOtnuling the viillcv \ iiitit tef III 

SftilSuT " f ^ lUe riilw “T «"~i™ rail*; tL sl,ort 

'7* ww 

line, ondasu also jams the Bolton and Leigh line. biJS Ta 5‘f wl * e,t * r 
hlcatlun Liverpool and BflUcm. Thu Liverpool on d 5hil^ "T" 
paeae* successtvcly under three ban drome . _»j . «J.~! teT railway then 



...- «fcia3C5B. *r.ras 

tt , =!^2«.T=^ss* i rs£: xri. , »£ s S fcSi - 3 -^35 

would Sink to the bottom, by li,c elec!’of its «b grarit^ lib 
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lliirlj'-fi vs IW'E deep., and tbf? lifiLlttKi is conipic ■if 1 *! iif clav and hHU-jL 9 1 un* 
SiccpuniMMiy B^mc an impouibility lo curry t£e road betas a this huge hog ; ; but 
b) 1 ijigcmji ty and pcntvl'cnmee tin- vrwfc has been ffleert^d, and a firm rrnd La 
noyr Lzarriid arruia die mcai. Fliyrdlt'si uf hrii «h\iu>ni and bt'alb ftti- pl&cail 
under the wooden ilKjMrrsp importing ihc trlls over the greatest lsirt uf the 
niu=4, And the mad may U *iid to float on eIid UtrfncfU The moil difficult part 
W!LM m Ihe euitfrni border, extruding abutil half a mile, when- an embankEbrzu 
of twenty feet in bdght ivjij mode, and many EhaLLHand cubit feut of earth sank 
into the mm*, anil diiappfftredp h rfora the liiio ul'road upprc&ifficd die prnrstwtil 
ovl 4. Ai length. hwtnr, U became cMBoIMflted j in I S2fl p noc mil way win 
laid over tba wh&lu mra, and un the 1st of January, I&JO, the Jr, Jim 

e limine, flritl] a nrrlHgn and punutlgrtx paused or it it. The line extt-nda acmsa 
Efie mos^ n distance of about four miles and three qtlftrUn* and t]|e mad is not 
mfiTiur In any nther part of the rdtway. The work wu competed at on 
cmape of 27,7 3 !)f, 1 1 j_ lOd, 

Onb-aiffiig Chat Mul3 r the road pa***.* irccr the lowland* at Rm'tnn r OiEonding 
about ti milt 1 between the Mim and W onley connl, by mem* of an embanfc- 
ment- it u carried o^er ibe canal by a nun* stone Viaduct of two tirchra; it 
' 11,1 ", Fweda through Edclcs T and A portion of Salford, under six bridges i it is 
camcii -ovrr [he Irvdl by a hajubiomt atone bridge uf rixty-ihree fMrt ■nan 1 
ttui-ty hvt from lij" water, and then eWCJT iwtiuy-lw u brick arches, and a bridge 
° ier to iIlc Cumpnnv s statfon in Waler-sire,^ Manchester, a 

di.5lan>rr- id Lliirty-ono miles from Lho Liverpool elation. The railway Lh iherc 
on a Eevrl with tli* *cerini stuff of the Company's wtrchtmire. On" the line 
between LiTerpcwjl and Manclimicr, there on\ besides culvert* and foot bridges 
sLKty-tlirirf bridge*, of which thirty pus under die turnpike-road* twenty^bt 
over It, fCHir orer broob, ie, and Olic over the river Irwell, Tbtrc are twenty- 
|wo of brick r pev^nteeu of wood and brick., eleven uf brick and l(anf r eleven of 
wood, and tiro of Hone and wood, at a tOSal expense of Di> a OS$L Hi. Sd, 

f Wfri the tup of tbc Livj‘riN»l tunnel to Manchester, with the oseeptnitl of 
two tn^ lined planw ftt^PanihiJl, foiii? Qscrttdiog bocE lh@ Other [IpicenJinif ni un 
inelioAtinn of uim in niiieti'-sii, anil iTiirrv Homo isisistant jrfjwcr must ') 

UieiL is no grt at cr inclination tfian in the ratio of about 000 Iti night hundred 
nod libirtv ; and since the adnuilapi on tiif iWtndlnp mdn fill uoarlv coiiti- 
terhaUnce tbe d i ,ud¥iintftgt in asc^nili tig ao gradual a dop^tlio railwav Iti ay be 
TPgartlsid, for practical piirjueia, aa nearij turiionUtL The mill at the mouth 
ol the tunnel, at BdgelliU, ire ibrty-si.t feet above the roils ot the ttnncheater 

nnji ihl H Kji 1 h i . n 


In itiG formation of the railway, there have been dug out of the distant 
excavations, upwards of three inillblU of cubic yard* of ttonc, elav, and soil; 
whieli u equal to, at lea,t, four millions of tons f 

After mature contidcralion of the ntwrta and calculations of Torfoua 
appointed lo consider the tunst eligible description of power for the 
. Teljehestcr ami Ltmpoa) nultwid, they detennined Upon nvefertiiiE locomotive 
* S l “ Wf:meaT tlw could be made ntfiSntly jwweriUI and 

of *o S 1 ® 11 tt wer^rt as to injure the *tuhiHtyof the rails, 
A ct^ With "I nC> ’ tm \ SU,Ufc 'i ^ iel1 IS 0T1E “ f ““ *wW*W of the Ituilway 

Ilfl dM ' 1 l0 ubtflin - *f on enjfinn of improved cm i 

test I«oniotive b cLnl W f r r' VflJ hjf th t Jirect(3rl in April 1 S 20 , for iba 

he ihuq } >T : r fi^ ^ c, su ^cct to ccrtnm itrpulatiqns and oandiliutii, which may 

i o V ^ a ikB own Hznijio: tp be fiapable qf 

i,,ow r ttn >TUke an hour, and Kve Z 

jinn t wfce«t i . - a,lri u jr. th#iH l l:,i,re on ll« boiler: two safely vatvcij 
i l f ja l ' eajgiiie and bailer to be supported on *pTiHE9 n and rest on ejx 

Ij feet, weight, lochiding water m Iwnlcr, not to cneesd 0 tons: butnrcferrL-dif 
nfles* weght i pTovnd to bear three times its s rSi“ 

’TTEJEE ¥ I “? tth,e ' n not more tlian f rC ' 

l.n>^ ^ follnmtig engines were entered fur trial for dm 

imto, and lh. jnSgca appotntrf to decide were, Mr. Nicholes Wood, of Olin£ 
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worth, eminent wtiIgt npufi railway^ in whose labours we stand milch 
Indebted in llJft fltUclti}; Mr* I Los trick, nf Stmubridgf f mil Mr* of 

Manchester, who made jadictnu* arrangcmchtiu 

The Ifafat Steam luccmiotke, by Mr. Rohm iit even non, 

T1 ir j Ntirelitf ditto by M l-hbti. BrilthwaEiC & ErrieS&n- 

llic Sam Pawtt ditto by Mr. Timothy Hae k HO lflL 

TJie PrfjrteTfmtt ditto h\ \lr. Ri Lrat.'tll of Edinburgh. 

Thf Cydup&fr Hpn4 {ooHQiiKl^ by Mr. Brondretb, of Liverpool- 
Tlic trial, Ai befrare menliond, look place on the ktel nf HiinhdL Several ilnyw 
vcte employed in getting them into lie bait working condition for the contest 

_ _ „ _ _ Toil ewt qr„ lb. 

The nnrii'i weighed H 5 0 0 

Tender. with water fetid pole + * 3 H 0 2 
Two loiidEd carriage flttaeLhed r 9 ID 3 2& 


Total weight in motion . * 17 0 0 ft 


TliE rate of performance of tbii Engine wan found hy Ike judges to be 70 mites 
in about live hour*, or 11 miles per boqr: With an evapi.r'al'Jim «f 1 H g^oni 
per horn, anil a consumption of coka of 2 J "ilia, jwr hour. The gnminst Velocity 
Btliiiiaed was on the Iftlt eastward trip, the 4 mil* being accomplished in 3 44 J 
wIiLi-h lh mt lhe ruts of 24^ miles per hour. 

On ihe Mowing day the next, engine brought tip Id the starting post wm the 
Fareil, hui on weighing, it whi ftrand th exceed the condition of Hi tom 
Utkin four wheels, therefore could nut strictly compete for the prise, NcVer- 
the3ess P it underwent n trial dHir powers, in order that tbs Director* might bo 
acquainted with its merits. 


rn, . . „ « „ _ TtJILrPL qr. Hi. 

The weight of the to# Pareii T . . -i lj 2 u 

Tender with water and fuel* * „ . . 0 6 3 0 

Three loaded carriages attached. . + Ift 10 :t n 


Total weight in motion . , , , 19 2 If 0 


in making she eiglilb Inp m t the- Hanning ground, the pump that supplied did 
er * “* W*et krame disordered in ib action, bry which the level u f the 
UratfT Lsi lha hmhr became redure.l below the Are tufie, H tid the |ruder plu*. 
employed n« n stf-ly ndf* w M mvltcd, and put an end to the wtimSu 
~. m kr a* the experiment wju conducted, which extrlidcd to 27 A niiliiL the 

esper 


Twribr-uiMkce waH credltehle, bciner 19J Inn* conveyed at the rate of 15 miles 
Ikiut. i lie jfTERtrtt velocity attained Sms in the fifth trip j the Ij ihIIe iw L .. E 

1 wll - k ‘ h is flt lhe raL * mi,L ^ r cr bocir - cnrisumptfan 

oruie i gfec m this engine waa enonnous, being at the role of 69213^ i K t hour 
Which waa fyund U> be owiop to ibr drnft llimugli tb L - firepLace besnt; so 
P a ^ r 5 r ^L u to b hiw rod bet cindr-n out of the ebimiluy ihaft. 6 

The whit* wss flol Irii-jl wttlll lb* lOLh, rtwing to Un^vuidubTf dr- 

nimstunces. L-«m*d Jta w«t*t and foaj; an.], ther c f™ to ohr,, fr- , VlL 
anma foonng - ft, cither rnjine^ the -ama 

e^gned to H when spared to th^ ( ,gin^ ee tb« ai t r u! 1^], ^ 

■«her engmes hn T a to Iter weeght. The pnwer oiid it, \ oai J 


Weight or the NimllU, with water in the boiler . 3 *p' (T' "7” 
Tmakp water, imd rucl + q lfl a “ 

Two loaded cams gnu attached , ^ ^ j 0 o 

Total weight in mofton * , - l[> 14 9 j.j 
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in lIib eftriv part of the trial willi this engine, thd Woter ni|)tih'*bi|)D burst, 
«ntl m an end to the Ciwrimrlit for that day, Toro or three da vs afterwards 
the Inal wax renewed, hot another ymfurtimute accident (that of otic of the 
joint, of the boiler giving way) terminated the proceedings. at the desire of 
Mr hmcam, Who voluntarily withdrew hie carriage from the contort. The 
performance of the engine, while it hinted, indicated ten excellent results; the 
ditiign, arrflognnent, nod execution of the work, were like wise highly creditable 
to the genius and talent of the proprietor*. 

The /■frwecrtnce, after a short trial, was proved nn tinted to the mil Wav, end 
war immediately withdrawn by the proprietor. The eoiinc wax tliu* left clear 
tor Mr. hieveiiMrt to receive the fairly won prize of SOO/.. which was awarded 
10 I kiln by intjud^ 

The Cp'tiMritr, though included in the foregoing Hat of rival machine*, not 
lining propelled by the power mentioned in tho “nipuktinn* and condition*, 1 * 
it could not properly be considered as vutermg the lists for tbe nrfcr therein 
proposed j it wo*, however, an Inquiry well worth the invcsiievitinu, what 
degrt'c ,it pnwrT horses Wild exert in a locomotive machine of the kind, and 
thereby determine it* comparative economy with t]u« of vlcam. Fur theae 
reason* a trial of the C^hprtte took place; hilt it only attained a speed of 
, or an ™*T* £™Iitg 3 ai wu belief lu the bor^i tmfc hemm? 

cient power to eiferl themselves in tbclr (tails, M well 01 to an injudicious con- 
■iTU^notk Off Efline parti. 

Having now stated the resnlti of this memorable contest, it becomes ncecs- 
aurv to give sonic account of the machines engaged therein, 

h, T Jl! iat *:^ Mr. Stevenson, of which an nteiud aide elevation 

giiei) in the following figure, possesses many of the characteristic! of those 
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which were worked upon other railways, qs already ikAcribci The furnace Hi 
A if & square box, about 3 Feet wide, and - feet deep. Thin furnace 1 1 n K mi 
external casing, lit-tween which avid live fireplace ihi-re li a space nf !i inches filled 
with wnter t ami commun tearing by a lettered pipe with the twailer. live hefctfd 
air, &c. from llm furnace paasca through E we till- five copper tu bn p "I inchr? in 
diameter, arranged Ichgimdtnnliy on the tower Wf of iltebciilcr, ami then niter* 
thachiEtiney C. D rejm^enli t'l if iif the tw ei cleans cyli odera, which arc phi red ill 
an inclined position mi each stile vt the builet, an A ihcn enters the chimney C 
D represent! one of the twe< steam cylinders., which ar^ placed in nn inclined 
positron on each side of Else boiler, and cototiLiiincaLing hy their piaints ro<K 
through the media of ciumeethg luds E, murin-n to die runtiing whr*li£ 
i p G are safety YffivM; E if one of two pipes utk each side of tin! boiler, by 
which the eduction at*™ from ihv cylinder* is thrown intu lLd chimney, and, 
by the exhouBtion thus caus’d in ihr loiter, pcoduring & rapid draft of &ir 
through the funince. At M is exhibited pitrt of the tmder, which came* the 
fuel and water for the supply of the engine. 

A 3J tile reflection upon tho construction of tb is boiler will evidently show the 
great advantages it paue&fck of venerating steam will* rapidity, and lie net the 
superior effect* in propelling tue carriage and its loud. '1 In-re art: twenty 
square feet of heated metallic surface »iLtnmndl,ng the fnm[ice t the flame* qnd. 
heated matter from which infringe nfter wards upon the twenty-live copper tubes 
lying mimefs4 in the lower part of the holler* Those mbv* culiisici 117 
square fwt of surface, mtvkiOE altogether 1157 superficial feet of belted MCtui 
in contact with the water,. We understand that Mr. Booth suggested diu 
umLngament of the Huni lubes leading from the furnace to the chemuev; avid 
ttb malifi no doubt that it woe mainly owing to slit- contrivance that ilW priio 
was WOP hy Mr. SlercasCHl h a engine. 

^ /The AW%, by Messrs. Braitbwaite and Erricstm, il exhibited ill the sub¬ 
joined skelcbj representing n side elevation of the injichine. 

F is the carriage-frame i E, one end of A tong horizontal cylinder, forming 
the principal part of the tmller d which extendi to the large vertical vessel A, 0± 
the other end of the Carttage, and con fain* forty-five gal I an* of water ; L+ ft 
hojjfer to supply the fuel, (which is earned la umnll baskets placed on the 
carriage,| whence it is eondticLed by a tube in the centre of the ttcam-ohanibcr 
A, into the fumactf $, beneath. At C j* a blowing machine, tbaifr from wbioli 
is conducted by a pipe under like carriage, and proceeding by the tubv K enters 
tho ash-pit M, under the furnace ; Q is a pijvt 1 for I he escape of the heated 
al^er tile liouibustinn, and fnmu Ule nnlv ddtnncy used ; P 3a the 
water-tank ; at D N Ate two working cylinder 3 " with iW3r steam-pi™ and 
valves 5 the cy linde rs are mx. incbpi in dkm^er, anti have a twelve-inch stroke; 
O li arc connectiug-rodfl, wi.kh Tmpart the force of the raglnet to the ninninE- 
wheels, 1 he ailateycjH are fixed to an iron foil, rind slings aru hitroduev'd to 
pTevent Pie Hide aclinn bctWCCo tho rod and the carriagE frame: and (o ppevent 
the dfccl of the springs froin couTUmcthi^ tht: action of the entrim., the 
cunaecling-rodj are pl.-icrd a* nearly as pasiibk in a horizontal pfatrion! Aiul 
the moll on k comiminksted to them by heU-crimkiun each tide of Ehr ciUTiaj?^ 
being cunneelrd by the 4lnga to the plittaCL ttida. The pi s fc Dr ^ liSLHl nrt] f h ' 
patent ruElallk cf hhrtni i (see VimM ); and the running whet!*, the nnt£nt 
Euspcnsioti klhd t of Tlieodutc Janca and Co. (see WhceXiA r 

Till! tipxe, OD paecei^Exhait, 4 K«tion of the boiler iiUrodueeJ bv Mcun 
BraithvralLc and Eme*0Ji, into the Nastily ilcam-CELnbgf which vr 
induced to Insert here, as it bos been deemed p hy sontE pbnons 7 i c 
fcmhnrivm in llfi* branch of practical medianicn. It ii p therefore, derirablo 
thai It* teal crtfHts should come under the ccmiidctatinn uf \h# render S is 
the fuTnace, lurrnnririI’d hy water? nnd L the tulie by which the final i«*„rmUxrl 
to feedi the fire; MU the uah-pit, tJjrongh whidt she air h farced by the pipe K 
fnoin the bellows of the engine. The vesoeE ccntnining the ^atEr tbal sorrcmorla 
the furnace,, and ihc Song cylinder that proceeds honiontithy frcini u ce , h .rkii+ n 

lh* bnilcr, « E l„ lwn ut F, E r. T\x DTliii« and H«t»l ,t k 

sJlcr osccilHjin^ tj, tbc a:jiitn of the IwOiutb, calct a lung tortDons ft UCr 
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rafliffli dim turns itt the entire length of the bomontal bailor, escaping finally 
il' the chimney, The fuel in the furnace has, therefore* * dmxi actioa upon 



the water surrounding it; and tllfwaicr in the !fllkg cylinder ta operated Upon 
hv the jL F iiEt-!d in Ll ll- BuCh which gradually Lnpen from the furnace Id the etiLnihcv, 
and line a cuniLuit iudlltnlfcm downward. Tflil port of list iLlTdSgrnieril Kcma 
to be good* u affording convenient means of tfcamlW the fhiei of any soot 
that may depadl; itlelJ' in them, which, it is presumed. mm V H. p^rforined at 
any time, by an energetic application of the IdoWing machine; sad fU the 
whale of the furnace anil flue ii surrounded by ihe water of the boiler, there 
can evidently be very tittle of the bent from the fuel misappliksL 

The Sam Poreti&f Ml* Hsh* worth, [see tins engraving on the upporile page,) 
does not materially differ from the Rockett the moat ewirpieuous variation being the 
verdeah instead of the Llldilicd position, of the working cylinders. The boiler B 
n cylindrical,, of tire IWntBxk kind,, With one of its ends convex outwards, and 
tike ullscr flat. The fire-bars wen of gr cuter extent Ulan usual, having on area 
of ten feet; arid the flue-tube is returned to ibe front on une side of the fire¬ 
place,, where It enters the chimney C. This fire-tube is of course entirely 
surrounded by the wnter in the boi!er + and hence a considerable surface (though 
nut *0 great as in the Rocket and A nctfify) of heated metal la brought into 
contort with the fluid in bo evaporated. D repreif nti one of the two working- 
fv liudfre; Eh e^e were seven inches in diameter, and hod on eighteen-inch ^trokf. 
Thu phEtm rods, through the medium of the vertical connecting rah, operated 
upon the hind pair of wheels; and the latter being connected lo the fure wheels 
hy the horizontal comic cling rods, shown acting in the manner nf ernnka, randan 
Was communicated tu bulb pair of wlked*—an arrangement which designed 
to cause a greater adhesion nf the w heels to the mils, and of enabling the car¬ 
riage Co draw a greater Snail, than if uni) one poll of wheels Was operated 
upon. 

The Cycfopede, by Mr. Brandreth, which was also tried upon the vail way, is 
represented in the euta nn pp, 513,516; Ftg -1 bfdng a side elevation, and 
=i plan of the tame- It cornkat* in an rndleis chain o a rr, made of planks, 
about an inch and a half thick, and lour inches wide, extending across the bed 
of thr carriage, attached al their extremities to ropes, and carried over a rink In h £, 
at eneh end of the carriage* as shown m the plan at J% + 2, To strengthen iheBC 
crasi pit-cca, and to present one of them from slipping down by itoc-lf, a dent ee, 
» Billed on the end of each, and extends half-way across ftttiFHB next to it. Oik 
naoh side: the position of these, as they pius aver the drums 0 b r Will best ibdW 
iheir exteat and attachment*, 'llie chain platform. is supported on a sCTIPS pf 
jjitr-WRil-H, ffff e Ttie horse je robed to the frame, and, hy treading 

i 
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pll the movable platform r drives it mund, hj whkh the drums && ore midc to 
fcvolre^ mid, Innough the medium of the spur wheel*, ia tlie jJfj put* 

2 - 



* JJ Lke carriage wheel*. Two jweiii <if spur-star ere provided. one at each 

end of the drum p &u that either may ho put hi mum at pleasure, md hu adjusted 
aetfOrdLliE to (hie nature of the rcuuI, whether ascents, descent*, nr an horizon Lai 

plunca, (Tig speed or power being duly proportioned to the plane Operated upon; 

fa represent the repo whigh is a (Luc bed to the endless chain p and u- g> (he 
railway. 

It will bfc observed, that by this arrangement the hmt employ mJ to propel 
the carriage 31 raniotl along with it, and thus a velocity of modem is produced 
Jo the machine fir beyond the limits hi which a home con exert hie ptiwer. 
Now, ee it hm been ascertained that the resistance from friction m a lev-1 
railway docs nol increase with an increase of *peed p it follows, that in many 
cases much advantage might be obtained, by m increase of velocity greatly 
exceeding that at which a hor» could exert his power, nj even travel on the 
rood, without exerting any power of traction. The principal objection raised 
against thil pbiU la., Lhnl the hm* has to carry hi^ own weight; hut this 
abjection equally applies to the locomotive steam-engine, in which the weigh! 
ol uno-horee powef t inctlidin^ die Water and fuel* Mis very little, If at al], abort 
of tlio weight of a draft horse. If WE, however, suppose that die weight la 
inercaaod thereby half a ton fet the horse, it only amounta to a thirtieth part of 
hi* power of trflirtiou. An ordinary horse eXcrta throughout tht dtty a force of 
150 lb*. when moving at the tote of two miles att hour, and I his Is cqOmLeut 
to ad.OOD lbs, moved upon tht Munch eater nod Liverpool railway. It has been 
shown upuii ec vend railway s p tli nt hone* can. olid do d jnovt the load we 
have mentfoned ut their ordinary working pace. But it is to be presumed that 
mull an airjitigomcnt of mechanism m*y be (though it lias not yet been) pro¬ 
duced, oa will enable a hovw P duly trained, to apply a portion of bis u'eirj.^t as 
o mechanical force, in addition to hi* muscular esertiuh, which would render 
this mode of employing animal power highly effective and useful. There have 
been many attempts. prior to Mr. Brandrefclra, m apply horsepower m the eariiD 
principle ? and it may be considomj that they have hitherto ad failed, from 
their not being CHtixnwd in use: we are, nevertheless, of opinion, that the 
subject a still worthy of the attention of tha mechanic. 

To discovar thE WEMc »r Aajnu infreua of tpecd, End tllE Tftmtile mian- 
tLbEE nffcl e«uuao4 by tha diflkmi lowmotitt Engine, which compat^l (or 
Luc prize at the IMmlcr art Li^rpool railwav, Mr. Wood instituted ll.o 
Eo.nparJtLTE view of eadr, which u exhibited b tie fhlWW u>h\t, nnt j tu which 
Wo ehaJJ append hss judicious cCTBtncntx 

rn ;; STi” fiE f * ir? ■«** * tw^umvof 

frio], prodiicsd hf Otc Jlaeket ou r the 0L1I engine* in the ptj.poriira! nf ll.J to 
JKai, "upposinp tiie lientin^ jwe*. nf ciAe and ctu! bo WitnJ. Ttecanee ,.f 
this it vorj' obvhwu^ and Is i-Htmljf EttribubOile t« the tue f,t l the tubes of ..nidi 
dumetar, pmvntintf meh un sttb ufaiubure to the wider in the boiler, riioe 
(uucs were uisu ft iIie uf Mr, Btwtli, Ei.isqrrr le ike Liverpool end 
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MtttiL’hreier Railway Company, and milking, since tin? introduttiun of those 
engines, hog given pi ch cm impulse to their improvement, 

k ‘ With a 1 cm area of fregrats tliuii llvu old ctigint-s, the nrrface oxpraed m 
the nnljjj]lt heat of the fire in an 20: 11 A, and the surface exposed to the c-nm- 
muidcntivc power of the hated oil and flame, aa 117.$: 29.75,. nearly four 
till lets os grmt. 

“Nor is ibis the only difttfreiififl; in the old engine, tlic arm of iIie tube (of 
22 mchuH diamEjiT ) for the pasMge of (he fin mo and hnited tilt to the chimney, 
W lia 1180, J3 iadifi; and of this large body of flame and air pnssing through tin; 
lulu', only em extent of surface of 69.11 inches yem expensed to thi? water in (lie 
holler. In thL- Jluvkrt engine^ like urea of heated air and flame in 2Tt tubes* 
-1 lllrhtia eoeh in VJU 17li.7 inches, Wilde the aurGice exposed was 

235.G inches. 

k 'lt La not necessary, piThap^ To mttlliif the rompTUfiQ farther. The-economy 
of fuel which iniLst result from the exposure n{ ho much greater surface Ur 
the wnittf cannot full to Ensure a, more perfect ebalmction of the h entj find din it 
not only ift?e the futl, but prevent great putt uf the previtnii destruction uf the 
chimney, by the intense heat of the i ca/tt/d calorie. 

11 The Hiimc remarts apply to the Sans Pxrrit of Mr HackweTth, as to tlic old 
engine-, though in a k» degree. In the Ifarkti, the surface exposed to the 
radiant heat of the fire, comjiikred with the urea Of ire-graft^ iluU: J. while 
in the Kan* PareiL it is only I| : l ; the same proportion n-i in the old eugineo. 
Eu the Hurktl, the surface imposed to the heated (dr and flame, cotnpared ylffa 
the area uf hre-grotang, iii M liJf ; 1; while, in the Sail* PnrtH, the proportion 
is only 74 : l. The balk of air passing through the tube of the latter, will, at 
its exitmlo the chimney, be 176,7 square iin-hvs, the exposed surface bemg 
■J7-1.2, or 25 : Ip nearly; while, a* before staled, the Imtk of air pairing tkrnugfi 
lb f tubes of the Jtvckrl) is 17(3.7 Inches,* or preeisfly ihnt of the Sam Parrif 
wine liiu surface espesL-rf. Lf 335.6 inches or 1| : 1. These will Euifirieudy 
xccuuut for the great difference in the economy of fuel between the two engine*! 
t he.Jiacktt reqwmgjmly 11.7 Th*. to convert a cubic fix It of water into slenin] 
while th e San* Partil required 28-Blba. ■ 

" Some explanation W r perhaps neeL-saary, why the Sam Purrif shun]ij+ in 
tlui respect, fa more extravagant than the old engines, while tike extent of sur¬ 
face, compared with the area of fire-gmto, la much greater, Bad tht-refore should 
oxbjlut n more econumicat result■ and this explanation Li the mart necessary, 
a^ lEkcnigh not appearing- at ftrxi sight, 3t Involve* a nrmeiplB of the greatest 
impoTtanef m tlio cconumv of thtwc eJlgmei; and wldc]i r if mit acted upon, 
would render the um- of the tubes, however nthenriiv vdiiablp, considcTcihJy 
lew eltf^dve. 

** It will readily occur to any one, paying a little attention tn the matter, tlmt 
stki- system of tufcys may be eiuTicd. so tar, as to reduce the temperature of (he 
iiuuif aud heale4 Jiir nt erly equal to that of the water m the buder: m which 
ease, when it r^chtis the chinmcy, it will be inciipab]e P from itii redticH tem- 
pcniu^S uf producing a auJlident drought of air tbrough the fire-grate. TIuh 
v caiJd pnvctil all ilir bdvaiiUgei being taken of the refirarlltig pnwm, which 
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^ u-liItL niborwfr? rend* from the use of tub*- It m stated in nnoLhir 
paii uf ill ie worki that 01I the tutrudq^ion of those engine^ it im ncccirary 
tr -‘ to the nppButioxi of waste steam thrown upwards into [he diiiuiu-v, 

to creats a, ■ullicicni anrent of air through the fire; which wan Afterwards laid 
suide T or only partially used, when only daw rate* of speed were required. 

H ^ r - Hfldtw&rth had, it Appears, in his engine, tnorleri to Lhe me of dill ill 
a more forcible manner th m befflTff Used, throwing it up u a jet, and vthkh, 
whrn the engine moved at a rapid fate* and the Steam thereby almost constantly 
hw&qtfom the pipe, had a mart powerful efl«t* 

u This* though eUbcfing tho object for which it was intended, being carried 
loo far* partly m cnnseEpicnEe of the rapid speed At which the engine was made 
to i ravel, ww productive of another evil, which* 1 hough operating fatally so 
fbr ikH regnrditd that particular experiment, was capable of cosy remedy* 

rhr wsHqnntffl wan, that when the engine began to travel at the rale of 
1 - or 15 inile-^ an hour, [Ike lining]it Witir sa great, that it actually threw the 
cinders out of the chimney with conddi rubtf for« f producing a itcBtrucben 
uf fuel cnotinoLLaly great, fto much ho, that like conrumpliinTi wu \\t least 6^21 Lit 
per hour, 

" Tlie of fire-grate of tile $fi7u Par til wqa 10 feet g tolppofftng that Uie 
alTa of the fire-grule uf the bad been the sarnt, the Co-muunptkm of the 

hitler engine, with its power of exhaujitiiiti. would only have been 061 lbs .; 
ihewinfi: ihnl the force uf draught waa eo much greater iri the Sam Par*if t m to 
consume nearly twice the quantity of find Itk the same time, 

iJ TMi wffi satisfactorily account for the apparent anomaly ru the was i imp don 
of fuel with this engine, Compared with that of the cM engines, hiring a .*nng]i- 
tuht-; otherwise, though not liltelv to colnc up to the ftatfot in paint of economy 
yf fuel, wc should We expected an effect cumudcrahly mater than in the old 
eiigtnifS. The cumhuidan of the fuel being so very rapid, aud the atatructmg 
surface so small, the heated Rir woahl ppa u\T at a Very high temperature ■ duos 

aerrmrstiljg for the [rnysi of eifecU "Die knowledge of 36a fact,_ar retlu r, 

availing unrselvtis of this power far i he purpose of creating a draught irk the 
chimney,—lends ub to an inquiry of great interest. Hy on extension in the nse 
of these tubes of small diameter* there is little doubt of our being nhlv im.ji- 
pnBing tin.- con fence llie necttsuy quantity of air litrough themj t to reduce the 
temperature cf the heated nlr* before its eu.it into the chimney, nearly rqtiaJ to 
the water hi the boiler. Thin would he abstracting all the uaefiiS heat', and pro¬ 
bably electing all thp economy of w hich the fhet in Hstserpiihl?, 

H Perlmps it would not he adviMblc to cony It quite in jar aa tills ; for when 
the temperature! become nearly equal* tlic abstraction of heal would be ffl slow 
aa to require LI gTtater Ii-Jigtli of tube ihuti it Would be canveukL’Jit to enkpJoy, 
Wc may, therefore, suppose that iU all coses the t e mp ermtarg of hrated air 
poiaing U]tti thfl chimney will be greater tlrnn that of the w&U-r in the bailrr t 
ItLis heist Wilij however, be insoihrirnt, in engines of Lfrftf kind, to cauM? A 
deni quantity uf sir iu pass through the fire for the purpose of combustion ; 
eud ii aeMKEHC* a question, whether wc should allow ft portion of tlic heat hi 
escape for that purpose, or, by contracting the exit of lh L - esenpe of the steam 
rnnu rh p cylinders min (he chimnev, in efii’c t the vflme object. 

“ Whether the Inst meihcid h Jie most ccnnomimil or not* though tliere in 
ever^- reuon to suppose it is, pcrliam. it h tho only one with ihesc migineB that 
14 in i Liable for diL-sr actfon upon railways, especially for quick travelling. Tiac 
performance of those engines depends entirely upon tlie quantity »f Ktcam they 
con raise m a given time; end when travelling At the rate of fifteen miles mi 
boor, or upwards, the production of vtesun k required to he rery rapid indeed i 
ilm mode of producing a rmjwr draught through the fire, l, y throwing the 
L-Aenjjfc mto the ^hmmey, niter its oaonge thioogh ihe cylLmlcrs, is, perfups, 
therefore the best; as tho quicker the engines fravA, and'w^o, conseu^^i 
ie ntcvHiihi’ for steiun k the grentefll, llie then rapid and nfmoftt conti oiioilh 
e^tof the into the ehimnoy, Encrea^ing in proportion to the Imn ascd 
k'lt^ d"' J ^ t prodiii'cs at ihe Bamc lime a correspondingly greater quon- 
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11 In the Racket enginc f this mdc of increfliiLng the draii^l] t uf the L-3iitu- 
T»ey v-u but partially Ukdj ILl l strum was mode to wm into the chimney 
by twu pip^, one fruin each cylinder, and the line tn rise aperture wm not, 
therefore, ‘intficiendy ^mall to culm the sicam to pruu? into the chimney with 
adequate force: still’ m that engine, we find it only required 11,7 lb*. to evapo¬ 
rate a L-cibic fncil of water ,—:JG pet cenL less than with the old engine*. We 
shall afterwards find, that thin Iwia 1 h?cU CoiisidembSy mare reduced m the engine* 
lately mode. 

■* Tile .VflfT% engine is uti a different principle from thone previously con- 
■idem!, the tmsamay supply of air tn the fire being produced hy n htdiowsL 
In this erne a chimney bmM unnecessary, and from the way iti winch the 
Notvliy U Cfln^tnmtfu, itic lur Was forced through the fire ill a very Con¬ 
densed or compressed ftate. The high of fire-crate being little more than one- 
third of that of the Rodht, and the surface exposed to die radiant action uf the the 
Leas than one-hjdf the temperetnre to wEdch [he fire was raised, must, of course, 
he cou-iderahEy gn-.'iler, to evaporate ini equal quantity of witter in the same titne. 
The uhstnictiun of heat would be probably more perfect in the Notxttff, for the 
tulrt through which the flame and healed air panned in its exit to the nltuo- 
sphere was 50 feet in length in one tube \ whereas in the tfocltt there was the 
lUittir length, though subdivided into rLe lubes. It is* however, extremely ques- 
tianahLc, whether one tube, 30 feet Ion*, or 6 tubes, Htrh fi feet Tcmgi of /Ac 
ism? wrtiunai <rrm + are more preferable ] the Litter would, of course, give a 
much greater exposure of BUTfree. The area of exit of tlie heated air Into the 
Atmosphere of the wta 25 tunes that of the JVomlty ; from which we 

may Imagine the degree of COtupreiHiuai necessary to force the sumo quantity of 
Air through the fire i thuupi] we Jo nut soy, that to raise an equal quantity of 
stenm, an equal quantity of air, Jn ittal highly compressed state, is necessary'. 

" S was imu;li to be regretted,, that the experiment with the hrwtUf ruuid 
not ha continued HistfkucnUy long to i^dertain like power of raising Hlearn by 
tliis method; the inquiry was of lb utmost jjnportcner. Theoretically coon- 
dared, we are of opinion, thilt, thk mode of E&nf raring steam is more econo¬ 
mical In point of fuel, ihan Jn engines, the combustion of the fire of which is 
kept up by the run? lie a Lion in the chimney ; but there arepmcdnl objections to 
sel Against litis, of which the destruction uf fire-ham, and the power required 
to work the bellows, are nut the len^tr Wfl say then re tie ei, bccftiT-SCj suppose 
two generators, ihc area uf the grato-ham n extent of radiant, and communicative 
surfiice r are iu both tlie some, except the urea of esil nirw into the chimney, 
which, with the generator worked by the bellows, is one half of Ihtii. by cihank- 
tinn of the chimney. Jf the seine quantity of air pate through the gralo-bars 
in each, that with tlie bellows will nemmrfly be in a more compressed. Htnie, to 
fence the saine quantity of heated nir through the narrow ™t; and this com¬ 
pressed state of the heated nir will, of course, cause more of tile calorie to k* 
AtwLrncted. than in the other ease; for we supposa the remporflture reduced lo 
the same, in both COM*, hi die till pipe. For if die heated ttk, in both Ca-ts, 
pfm into a chimney of tlie Eauic area, and^ equal to that of the exit pipe from 
the generator, on die cahanstum principle; tlie temperature of the heated air 
being supposed to he d« E same* in both rmw«i r m die east pipe^ tin: banted air 
from Lha generator with the bellows will, therefore, have tn expand itst-lf in the 
ehimnev, into turiee its volume, which will, of ecmraa, reduce its tc mperature 
below that of the other; thus proving a more complete absiraedeu of die heaL 
The only question i\ whether the disadvantage in practice, consequent upon 
ihe operation of such a principle, dues not counterbalance any mlvantige oainpd 
in the economy of fuel; and di U we must leave to experience to determine 

14 Tlie question between the two mode^ however, assumes a new ebarae- 
ter since the appiiealion of [ha steam Iran die cylinder to create a uuircnt of 
air in the chimney ; as in that rase we von, by the use uf a greater number of 
vmalivr tubes, red fee the temperature m low, until, if u J™h3e to do su h it h 
equal to Hut of fin? water in iElc bafipr. And it then becomes n of 

inquires which of die two modes occasions a greater Sosa of power in nbtaui- 
uig the current of air; the working uf ihc hettows ui the out crs* 
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£ g* f h ? ** P^B* * Itli- *b:lin into fe rhimiirv, 

"It is perhaps necwsuy, after the above dumiiidtian. to ewdam to f«r i, 

“™ able the cause of the failure of the AWJlj 

Itivnb; to shoo I (tut It arose fmui no defect iti the principle, Ixt/cdr in the 
wnubsttiun of that engmc, [t will be acm bv the sidles of [hi, cheW flint 
Uie fliiuit! artil heufrd air, after leaving the ire, pasned ihmiu>b the winding 

'3 ,? f thc eencratiir. The generator was only 12 meliea dUunrl- r 

hero wen? three Mils of the flue-tube within it, in diameter frani 1 inches 

3 LT 2 i 5 3 Tl” *5 “?"* vir > BL ^ <*“™ ™ th^oretSheS 

SflH-1 fp ° r ** ^ nsHU,r - temperatev Of the tliini" 

Within ihutjjbc, when the cnpne Was miming M a. quirk rale, would be Very 

would,TherefVr ' tl 1 "* “ *?? £* U f ri * hl prater ■ and the tWutUm of liJt 

^e wallr rr^ ri ^ T ‘ Sf »f "h am out would prevent 

U wall r forai Howtqg nlnn^ thili liurizoutnl amnrtfar; rtnil iht cutmnmviiri > 

JJJ.StSrJsSLr ft- ■? “fr ■" ,i *V ^ *. 

:S ai£"in,5:ASi u —■ *—». •*"*- ~ 

T... T, P’ crfc, ™nee of the unproved locomotive engines upnn a level rail*** 
has been estimated at from mi to 40 Urns, moved ,! the rate oMfl m!T«V« 
hmtr; according to winch the following table, reduced from Mr. Wood's cdeii- 
latiDns, will ehow the quantity at diilerent iiK-iinatiuus of plane. 
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135 haga UJld balei of American cotton. 230 barrels of fimir. 03 fact* of oni-t- 
Iroal. and 34 ifurks of mikltt weighing altogether 51 tans, 11 pwt, 1 quarter. 
To t hh irnwl be added llift weight of the wnggoM and oil-cluth*, 23 tarn, S cwl, 
,1 quarten. I'ender. «flErr And fuel* 4 tons, eulJ 15 prieni on the team,, 
1 Eon, making u tola! weight of 90 Iona, exclusive of the engine, About Ci tons. 
The juiarncy was performed in 3 ban* and 34 minute^ includingthree slippages 
of 3 iniJlLUi'i each {one nuTy being necessary under ordinary ctreunuLtiineE'S),. for 
oi|j|(g, watering. and taking in fuel f under the di-iLid von' Lagc-a, also, of iui 
adi^rse wind,, Alld of a great additional friction in the wheels l"ih 1 ados, owing 
I.D liteir h*ing entirely naw. The team Was assisted up die RellEiLLU inclined 
plume by titlier engine^ ikt the rate nf 0 miles an hour* and descended the 
SuUuti incline at ibe rate ot 13} mili^a an hour. The average rale on the other 
pn-tt* of iJjc mod was 121 Billes an hour, the greatest speed on the level being 
151 mUfci ail hour, which WA> main mined for a mile or two at different periods 
of tho journey ."—Livwrpmd Paper. 

Tfu; UWtScd experiment shows the velocity of tnotkm that had been 
At tinned on the railway at the period nicniann-d. 

"The ifjumctf between the two places was on the 23d of November (IB30) 
perfoTEned^ by [be Planv.i engine In tbJ minutea, including 2 lumnica, die time 
employed in taking in wafer on the road, as umuL 

" flip mol ire for performing thv journey was that the angine hud htnn 
engaged; to bring up from Manchester lo Idmpoot kick reset* for the election* 
ond by some- cause or oiher, the lime of setting out wbli delayed, rendering it 
necetmrjf to Use f flranr ditto * # dispatch in order to cuu vt-y ibe Voters to Liver- 
pord in time. 1 -—Liverpool Paper. 

The apwlivrtlioti of rump n^acd air to the pimptklafoii of carriages, was alia 
attempted hy the Ingenious Mr. Samuel ^ .Wright, whojiail a Patent for the same 
Id April,. ld2H f Aj the mechanical combinations of fills gentleman usually 
I"i mhj^si great interest, from llidr originality and a skilful mode of applying 
them, wo silo El hero introduce u dcticrfptkll of his locmnotfre machine, with 
reference to the following cut 



TEie above _ %ute re presen U a ado view of the machine, partly m icctioo, 
ijo a is the frame work upon which the engine*, modi It! cry* And'body of ihu 
carnage nre mounted: at A there nro two long metal cylinders (one being 
behind the ot]uv} + having sctnisphf'rical cuds for containing the compressed 
atmospheric air; these vessel! am filled hv mentis of pipes and cocks, cither 
from a nnibiiurvtesen-Ciir Linder the required pressure, orbv mean! of Q [ F . 
pumps. For the purpose of increasing the elastic fume of the torn preiscd air 
it is showed to enter ih rough pipes and coefct at d into a third cylinder e r 
placed above the two, and extruding over one uf their extremitur*? und^r the 
vat, n* 3 q 
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iridic of thia third cylinder thm b n email furme*, whmijtKfl air is healed, 
aiiiS it5i cip&n?.[vt* furcc increased before entering the working cylinders mT the 
f n? ,nM ’ i wriEcli are iltUaled at L Tills heating ia cldrfly effected hv a gripe -j, 
proccyriing from ^ entering n *friei of tubi?d coiltamcri in th^ 

cylinder f r H hen [lie ait lias i^inscd sufiicipELt ciisEiciiVr it Ji admitted 
tbn?ug!i a pipd A inty like slide Trtlvin i p and thence into the cvlindcn ; tin? 
lakes being worked by eccentrics and reds ifi the Usual manner, partly 
a 1 uWUa is ci>mc»unirated by the piston rodi £ a connect ing- roda at 

whlc “ &*% MtZtinn to the craiiks at n, the shaft j., and the drums 7 a which 
ate connected hy hands nr Htraps to the dm mi atf; Lhe#£ being' Ji.vcri upon the 
uavF3 of the running wheels t ^ cniumnn scale motion ihth.ru. and propel the 
carnage, r r 

Steam may be geinntea hy the flmm&s/ht n small boflOT or pipe-, Anri be 
Uin antdaeted to the cylinder *, where giving out a pcrrrmn of Un heat Eo, and 
rninbinmg with, the nmptmed nir, tbc air is thmhy iwn^md more elastic. 

he he Lit nr aLeam from tlic fiffluire/miiy be conducted to the engine (without 
ttsmg Iha third cylinder *#), aiul there suit* with the compressed air fn.ku the 
cylinders r 

Mr, WHrht does not describe, bnt merely mentions tTmt |IlC man bavin* 
Charge of the machinery may, hy “ any proper CURLircLhig g*ar f contra] the 
workmo of tbe engines, valves, coeka, and Furr® pinijri, and stop or abate tho 
Speed of, or ret the carriage going. Us may be rem-mEle ami hi propones that 
nn eccentrm motion bu added to the shaft jr, winch, by a eoffnectuii iod, shall 
work ft pump, to com™ and feree air iij Co cither of the cvlinih-M r when thp 
earreape Is going down hill, njid which ml! scire disc as a brake In check the 
Bpceii jji fltrscemLlEn^/' tt'heq the carriage es *0 be guided Out of the i,Enrich £ 
1 1 an? fas be turned round, and a bevel wheel on tliclr 
ehiril *! r acting on Eifltlter Wei wheel ujj lIi# fih] of the upright rod ,% commu- 
meates motjou to tha puTfrt* 4; npiin this pulley are attached the ends of two 

ehams, Ti, their other ends being connected tr, tin- pulley G. upon ||.,- aTin.fl 7 • 
“ Etuj «■“*■ mother pulley a, with tile end* of two chains 9 9 fastened to it. 
their other end being connected to the oppante wEdes of the m.[e nf the fun- 
Hotels ■ qpon motion beum given Eij these drum*, the chain* are Wound on flEtfl 
"Jf | lu ' ]n * JL » d th* ailatnaf 99 to turn out of the right Angle tn the truck 

of the carriage, itum can ling it to truvcl in a eurred line. At diilerent staliLina 
on the rood nn which tin- carnage is Intended So travel, strong metal reservoirs 
ore to be pluct-d. whkEi Arc to ha filled with atmo^hcrEe air, rampreesed to the 
required density by a common fome pllnip^ worked by tteasn or Waterpower. 
I rvoi these rescrvauoi ihfi air iv ta he throngh proper wnneaine pipe* 

arid souks into the cylinder^ h 6 cootajTiCiE within the uorriane, for ifc^ suii-,i\ nf 
the engtlies. * 1 J 

Mr. Wright I potent iiEso rn^ludes o mtative engine, to he workvil I v atr or 
alfiwn* for prorjeliing the carrj.>gep which fHi“iflcs a ej no peculiiirities rientainlEisr 
nr Dttiice la this jrince. The claim be Eu the application of Elio locotUOtrVB 
pnwcVj ndfttes 41 m Ihe prnpdJmg. rirawiim, or moving wlnrel carriaaes by the 
agency Of ^amprewd nur p heated and li^iTin the numiicr above ri scribed/ 

10-41 e it ot [ . Holiae! iStaflnidahire| look out a patent on the M ef July 
, ^ ? r ™twn nnpflVEcnenta in ibo ctm*tniL'lion of T and machinery for, 

locomotive ploughs, harrow ?h and other macliinea and ^IarrlHges.■ , [rfe which bis. 
chsef 0 U^E, appear lo be twofold > jFrrf, tire oiktgem^nE of the wheels on 
M lb* Wnntiw cn^e Is MMed and morel ; ami icr.c^ thu 
ftcJargttmcut of the radius of Elo crant, by which ihe nUUkm of the Luorin- 
wheel* a produced. He con*n!crt that ibe hearing wheels mi-lit varied 
“,“°P to cirtmmsliincea, from about live to ten feet; and that the radius of 
fui _T“v J «^Etc road or laud, if employed 

wbjch otf lo be fflUiluveil. from abunt 

to twentyTour mches, ^ J 

innrnLo L ?: 1 rfvrl!^-^ a vl under tEin nguatnm of “./ti, w-ritu-n many 

HMcEsitv uV f!!n» in v" in support nf kt* theory, of the 

^ v anks to IIlc efleetive action of lueGmotfvfl machinoi- upon 
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common foade where the kill* ftrc cansidcrahfe,. or tin? obstructions of an abrupt 
nature, It wilt Oat setlrird with irtLr limiti Id filter the cuntroveny which 
nrljcq upon lh< subject; but we will jiiii ki Lully state, that from a cunary 
glance 4« the Emitter in dispute, it appears to pa lliat Manila cDnaidyri the 
propelling paver la exerted only in a vertical directum downward*; and that 
CutidcqucMly uUy ohalantce^ such as a alone lying before the path of a wheel, at 
a greater djybuit^ from the Icwtut point of it than is the length of the crank, 
cannot by any power, by WWW great, bp Hunnuuntcd. But on Ebe other Land 
it JA contended, that the propelling Jwiwer aula uniformly diraugbont Eh* circle, 
the same ah if Lt were communicated dlracily by tlifi put cm of a rotatory engine. 

A machine for Al propelling carTiogee, ves&ets, and locomotive budion," wai 
Invented and patented by Mr. Robert Crabtree, of II alee war Lit, !n Smfltdk, un 
the Itb of July die atiutigemetit of which exhibits considerable mecha¬ 

nical skill; hut the IJ prinripl* of ill IdCttbCLlTC action baring already b«p 
patented by Mr. IIuIEan J T ju described by uj m m previous page* Air. Crabtree*# 
HipJuEwij modification will s*rve him but little ; there i*„ liawevtfF, no proba¬ 
bility dmt cither can be brought to compete with the machinery onw [d general 
ust j T on account of ihe greater degree of friction and liability to derangement* 
which nnmerPUI rvcipriJcalEiic lasers must huh esaariJy c au sa over the cud Li Emails 
rotatory' movement. Mr. CtttDbH dins explains the nature gf bil illveiLtiun, In 
the introduction to biri specification >- 

This invention consist# in a machine nr apparatus or arrangement of 
tnuclLunisni* which is put iti itiotsou by means of a pendulum, or lever, acting 
u^ion two lever chains, or systems of Icvera, commonly called 11 lazy ttmet,' 1 
whiel-i, by their alternate expansive and eontmetivu motion in propelling 
weight a to and fro upon a main beam, balance, uf IcVur* net by means pf cranl 
reds upon dua cranks of paddle wheels in Tt-laEson tu tcHch, and upon common 
whorls in relation to carriages r imd upon toothed wheels* drums. rfrapa* or bomb, 
in relation to fixed machinery; and also by means uf propeller* In relation both, 
to robnelii aiul carrlaget, thereby producing pmgrtt&iv a motion/' Mr Crjihiree 
then, proceeds, by invade of drawing, to ihgv the application of die invention 
to tho propulsion ofvi^-fb; by one met bod be gives motion a puddle wbetl, 
and by another to propelling sticks, whicb are Eu push out agaillHt the gmunij at 
die bottom a T a canal. 1 loving Je^i-ribcd these Oar [gating p rnpv I ten,, the 
patentee obsenca ib-it, u it is obvious dint She same mode of up-mimri pijualEy 
applied to the propelling of kcemodve b^difa iipn land ; fijr which purpose, 
naming Enure j* neceaiiiy tlum to apply tJi- rrankn io the axes of the carria^a 
wheels, instead gf tlte paddle wheels, or in propu] Lhem by ike action of tbc 
main kvar an the jirO}H-llera.' p 

Hie next candh&|.|o fur die h'Heri appears tn 1 m? Mr. Jolm Afoore, uf 

the city af ItrLsiol* to wlioni they were granted on the :10th of Srpiember r 
for + ‘ire!iEUJi mw Ut improved muduuery far propelling carriages; a|*q fur 
p re polling ^lu[feH, u-v.jL. or oth‘.-r floating bodic.t, und fjir guiding propelled 
c^urttagEH, ami appanittis for caridcititn^ the tLoam of the rtennt-tt&xjites after ft 
prupcltej the atcaui'cngine |jisEu]j.' The delaiEs of all di «.:•■. tilingwould 
occupy Nun mucli npaec, Lnd tlio qtudily of [ho invention* do out seem to 
require it from uur bamL j We nlnJl, tli •. l *. I’ut-.-. hr ii.Hy notice tb-. prim'LjHil hcadA, 
and refer the reader to tht flirolJcd parcbmcUt |L for fiutber particular/* The 
projtdljJig \s effected by a ^i^rlcs oi' vibrating [evere flLL-iuatcd hv a sLeom 
oj]giHL\u and uperating upon the running wheel* tf the Larriogc. The mode of 
“guiding propEllinl carrlEges' 1 \g by mOani of a vertical spindle Oarniiig a 
pulley, btouilJ which a cord cj cFerIu is pas=^d ili well as around nlfier jmllcva, 
by which ±h* frAEno of tile furs vlurt-l^ is placed at the required ublsipuLy to ihe 
perch; and the mode of coodenrina the hUam, after it has propelled the plalnn, 
!■ by alLnwing it to escape fri-im tdie edugttun-pEpc, iulu a Los opened, to tlie 
fihitrnphrr?. 

A patent far “tertEUn improronv’UtM hi steam hollers, nnd En oamagM 
connected therewith, r ‘ wja taken uut on the 2d of November, W±$, bv Colonel 
VLne-y of the Royal Artillery ; the ppfdfiontion L.f vbteh illfonn^ a-, thid tbey 
couiijl, fint, in a boiler mJLlle tip of A ficrLea of cylinders or Lubes, placed in 
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mmuiivn within each other. The aiffcjrnce between iElb of ihe 

tohea is such U-3 Efl LriU'e Jumnlaj spaces helween them. The tubea arc music 
umcwtuit conical, and their file placed nln-milely with llicir wide and nanmir 
L'Urli] upward*,, *o that the spaces between then] alternately taper towards jhp 
lop and bottom. Those ip*cCs which taper toward* the top are open at both 
enclfi, and Uied os fines for the pawnge of fhiine p imab, *Ve. p from a him nee el 
thr; bottom of the apparatuij and the space* which widen townrdi the tap, arc 
c.usccL al both ends, and used to conLuin water and steam* A r.iinmuidcation la 
inlrocitlced* for ibe pBsange of ik-nm from one spare to another. There nrc a 
J^ nea tif jrpnamg^ hit the esc ape of smote, and to produce a dfllft through the 
IliieF. Vi e liaise only described ane of a serin of boilers which the patentee 
proposed to employ when ranch ppwer is requimi; and these lie arrange* in a 
ctrcLilcr position, or any other which) may be found mcrsE suitable to the 
Ettjicc ID be iippropriaieJ to ihe hoileni of Hewn cmtiu fi n, the jimi^TUhg of 
which. EecToi In be His jjiindpnl aim* The adTantflijgOS cunlemplateid by this 
artrkiigf'aient jrc the ntll t-itcnl of (urihrr crowd in (hr hill's ; but it will 
be reaJilv p^teeivcd. that thij dwi not pens **4 the strength of a tubular hujfcr, 
as aJ] ppita. will necMBarily bo *uhjecEed to iht nunc degree of prr?-sLirc 1 and the 
eX tenor vessel mult, from its fciJ£C s he regarded father os a cylindrical Ilian 0 
tubular bailer. 

Tbt- firegoing is what the Colonel {now Cunnal) Viney dwerfbe* M hist itt- 
icritior 1 ; hut he cU.ircu, m addition p ihc doing tiway with tl?? of nenaraicir* 
and lilowmg-maaMjiBs, in steam carriages. With n-^wci to the hm oi theta 
oitTMTUtriiry pnaablliaw, Wc must lean* Mr. tinmev to content (he point with 
tuo gallant OcneraL 

On e nf the chief difficulties in [he ftpptieatnm ftf locomotive ealtuiEr^ to rail- 
ways has been to ohtatn itsffieiont friction PI adhesion between the driving 
wbeela and the rails to cruise them to ascend plfljica of cnnsidei-aldc melintULnit 



nre m Sd< ?l ™5* to be turned rancid without advancing the 
n pra^em thts, Messrs. Vignoies and EttJcsou propose to introduce 
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n third nr trcctfon rail between the two bearing rnlb- Th is friction mil caiigula 
5* a of iron extending dong the middle of the road, wild actfuTtly 

b\-.'d in a Tcrtkiil j■ ^;Ljuji„ ii : represented Lh section m the HPiMKed figure* On 
1 ‘HChi -ajiJe of thid Irictiiifl rail, wliicli lh made o-f considerable depth, is pT?ipg-d 4 
Eiui LZuiiEal friction Tnller* (W ikowti at c d. The roller . being nia d e coa&i d-erahly 
larger (had d t end brail upon Jla vertical rimft t, while dim permitted Eo turn 
*™J' cm itri vertical abaft / On the driving nxij g k fixed u bevel wheel h A 
whicla tuna a another bevel wheel i. fixed upon the vertical shaft * of the driving 
rullijr i7. The beating of tbia driving toller ami Eta abaft ere firmly fixed Lathe 
luidtr fide of the locomotive carriage by tbc bluet shown at k Y and like bearings 
4 ji the 1d.;taou roller d ate hinged to the hfock at t r that it utnv at pleasure he 
lili Hficd the friction rail a f by the lever m. TbEl lever k wrought by 

unngtjngit Within L-each cif tlic eng ill rcr orTiig as^fltqnt, who, acting upon the long 
arnj of a powerful II ver* causes, any degree of pressure upon the friction rail by 
nipping ii between tbc railera. erf; al the same time tbc driving wheel* n and a- 
ai : hi 1 ciirrLipi-: arc released, and permitted To turn independently of the driving 
ujcla by ihifiing the binding rrnga p q* When the friction driving /ippamtus 
lB in fl^EIOsip the vch^U n and v become simply 4Uppo rtLIig wheels* end mu an 
fh E floppottitag rnili r 1% 1 he nstcnteei con due their darm to the driving 
apparatus which we have deserilx-il; though they Writes that it may be put in 
I notion through the medium of the driving otol, by tilt steam engine employed 
to acLLLttte the driving whzah f of I he usual construction* Dr n Separate cylinder 
kuay be employ-, d to give motion La the patent driving spuntiu. The depth 
ci iLj trirtimi rail a muit m-r> eiaonly be vutllkI to oomipond with ihu indin&JjKi 
of the steepest plane on which it \% to be applied. 

There is ev ideally cansidemhle ingenuity displayed iit ihe*e amitigcmentg, 
hut ivc doubt whvlherlkc patentee* hurt hit upon the madieiit way tif ubLainine 
on inc rcAsa of eilhe^mli by ati increase of Lue surface;, and pressure of the 
anovable and stationary parts in Contact 

F ilic nest Jacomuriunrit who received the great seal, was Mr. Nathan Gough, 
of Sal lord, B-omo of whosa □ rrangemPlllBi puna css originality, and flre not dcsti- 
tEitji *4 merit™ fbc farm of thu vehicle for ihc reception of the pmen pHfw 
rimiliir to that of un ordinary atoge cnach, liavin^ a great boot behiaiu* artel 
anoLber in front* far containing the principal parts nf the propelling mtschmcn, . 
Under the^ barfc ^eat of the carrbge* extending fhs entire h'ngtli, und ubont*a 
foot mare in dL-jvib, I* an Iron cose+ which enclose* four vibrating cfiginei on 
trunnions* warfccng OS many ihrasu of a crank, rodsaEing from tbetr commad 
iietc* at uniform single* of 90° with reaped to each odier T\lh Ctanked nxia 
u k’.ugdaeiiL'd out beyond the range of the engines about on« foot on each side* 
wli^rt-ott arc placed tivo pitch chain wheel*; arouud tbes* pasM two endle^a 
pit^lked chain a, which nLo |:u round two rinrilar chma whcebip fixed En the 
running wbeeL of tbc carriage. The chain whi v f:li are made m li to ruts locac 
upon the cranked ehiiftj aikd fire fixable thereto ut piessurr. hv mDans of 
CWplLkff haras, placed uttder the -control of the guide Or Etccrarnail^ la that ho 
may ilidc tli eni into or out of gear according to circUmitancEB f by simple prefr 
sure with his feet u^hih two jA fnot levere! 1 ' one for each footg so that by pressing 
oil tne tight flic-chain wheels nre locked to the exia* and, hy prcsHiire on the 
Irfh I be whecL are unlocked by sliding back Upon the axis when they m 
loose; tbat_ie T the rotaliotk a f the axia hy Ebe force of the engines does not 
impart UnrtLnu to it Hy another movement the chain wheell arc brought Fnio 
nation* wkih cnntjguoug geLir for pmdocLiig a slow motion, aa in winding a 
mb ; but whcit work hreomeg lighter, the s[L-Ersnum, hy his font* ftEhifL* 
hstek the cn.:*J(i wheeh to the t^uick mntiiUI, or be may entirely disengage- the 
connecting parts, and thereby stop the of the cnmagL^ 

TIj^ front whecll cf die cairiagij Ijavo Hcparatr {ndmndffil alies* which turn 
imnxontMliy up-rn n pcrpemliCLdnr caiman ailixod m the fore framing. To guide 
tb^ carnage, the %lcenman riltlng in front turns a vortical spindle, the low at 
eulrrmity of which cjLrrics two anus. that, hy connecting ituLi attached to ihe 
separate firatnea of tlic two fore wheeb. plscc* them in tbo oblique direction 
requlrail according to ihe enure of the read. Each of the fure wheels being 
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rblix madu En Inp cm its centre, renders the mUoh of guiding exceeding!F 
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Thf: boiler is Ei.tEiB.ied Epiite ftt die beck of thtf carriEg'e* end It i* judlcinttily 

farnted of ii 1 urge rj Euider, w] Eh a series irf b rtittll tubes" passing iJirouglt It for 
the furnace fllkH. 1 Jiv lower part of the hojlej h ilividid by perpendicular pH-T^ 
E LEIqeilm ( to prevent Wilier from lefiving - it mi covered during 1 ilLt? Ricrat nr 

tlewetiE of bilk nr tadbicd plauut, nr from tin? effcoii of other dhsturlihig cau-SF;*. 

r^ijlbie Sue BdJiii-ijiiii -i-Si the Bleim to Lbc cylindcns and its exit thf refroin, 
n species oE three* way cuck ii oEuphiycd ~ this is pLnctd uuiirr [he control of the 
guide, an that he In ay dimiaifh t>r iuere^e the t[unntjty, and, bva. further turn, 
»hDEdd it bp desired tu stop the carriage Bnddrtt!y h allow the siruin^u bta w u>& The 
s Learn from | he tuaMiu-tiLicmod fuck next paBUftihnttijzli n " distributing couk p ' j and 
then enters tech ey Under through passages on its tmnmnni,, emulated by acuck 
fistd on each, w hteh admits the vapour allernutelv dee each aid* of the pistons, a* 
the cylinders vibrate Oil tlidrcentrrv The tteam Which is furciHi out of the work- 
mg cylinders far the heck Strok# of ike pistons, is euiidueted tbrcmdi e pipe illlo 
a rimanV^ whkk the patentee calls the heating tbeti i wherein is nWreceived 
tile sEeeni that bluws ntF from the solely vsift Thtire ii a tewI connected 
With the boiler, coutuMug e float, by means of which the tuaamt of wafer 
forcetl into the boiler ti regulated. Thu pump y worked hy a leVur, acted upon 
I- ¥ ,f ^™ Sfr ea upon itie crunk ihoifL The mt«r for lbc simply of the 

toller ELS forced by the pump ill rough a. long winding tuba in the heetiliu ehesL 
hy which the temperature of the fluid bocomw cuusidendi! y heated lit fore it 
Olliers Ills boiler. There is alio a final m line bolter, connected with lbs water 
WOT cif Lite poznp, which, SB the Water rises in the boiler, doses the simply valve 
fio tbal Ji the pump continues in action, no nitWe water can be injected but it 
lull he- returned through the cold water pipe* There are two water tanb one 
on each tide of Uk carnage, next to the bind or propelling wheel*, ami between 
thetic tanka u the coal-hole. 

The inlnxluElsnn of mil mads and other friL-itities of trauapon has for mjiiiv 
your* past occupied the attention of tile citiicha Bud legislature of the UlUted 
Stntea of America, ami .Very improvement made in that country of a decided 
ur »petlOUi character, mam after make, it* appearance here, under the pro- 
teetien or the grealaenl Amongst the many to»ai«m. men who have imported 
themadret along w>th their Invention*, ia Mr. Ileus Wtoans, of Vernon in New 
Jersey, ivknsc patent it dated die 2Sth of May l&tQ, mtd Lb entitled, Certain 
impravemfntf in diminislmffi the friction of wheel CRmane*, t» he « K d on rail 
or other roods, Mr. Wlneuu ^pR^otitkmJhr effecting tiii*dcsinible achlsrement, 
iiavory itwroMU. mcditteainm of rations other ehortive t.l.rns i which, in the 
iubgnege of meelmnws, end fur the oact of ft more snitabte tetm, is dchonu- 
mtciij on 1 the wrat f)nnei[>it\ Mr. B iiuuu suspends the weight of the raninra 
nn the mlEnor wf B act -wf iii^tku wEiei-U, whose periph^rivi extend conijikraldy 
yonri the axe* eju which they Eunu One of Lh# adranUtgcs pointed out hu 
Ilia patented IB, that in cases of glfght tsirnmgi* or (i n c« uaUtlea in lbc railruaj 
lllfi pivote rating on tk# peripberirt of the ffttun wIicvEs w[E| pass ft hn^ 
Qf thus permit lbc wknds lo a^mmndflte tbemsElm 

tri tb#fniK Swne qumporaltvo eip^rim^lltfl wn tb& fiiclinn of aaEr^ erf 
these carnages were instituted by the Manchester and Livsnmt Kofltay 
Compwy, under the'upernuundeneu of Messrv. Hartley nod llastrirk, ofwhicll 
-! ? nJ d f 10 * S'™" «* wtount, wlihrh we are induced to insert in thir place, 

hght ou a Bohject upon which mud, strand 


iog#miity boa been vmei 

‘ hc sev# , ral , eontrivaucEB of Messrs. Wimtnr, 
Bnutdrelb, and Stephenson, and were of the following Construction Tii Mr 
W.n W » eamago the aales, projected through the nave.of ihewhoeTwore made 

^^.^he'tdvof^" 1 tJ “ pad {! [ W ?' 7 ar ^ ™ ** frietion 

plotfurm wlUi fulir n S ,Ui« Cil v'S TL I of . ^ ie es P ft >^ttl*l^» consisted of a 
the [].„ r ^ ^ lllchea diflEncter^^kicli ren upon 

incitin’ dil^rrf rr tea ! W* th ^ ends beh^u 

I i - laches lung, and rolled upon the inside of ibo rim of 
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fuur friction wheel* & inches in diamoti?r' which friction wheels were sup¬ 
ported by a journal, 1 inch in diameter* unci 1| lucll lung. Ka 2 did not 
cliffbt from (la is in cuUGlittCltulJ, except the tmv^IEin^ wheels, which were in this 
cii?*j inches in diameter, and ease burdened. 

Mr Brandrelh's carriage wua nl?n mount rd on friction whe*!*, but (hr aalei 
of tin' Travelling wheels in this run upon the uuL&ecIe nf the rina of tin? friction 
wboela, and were kepi Upon eIle apes (hereof, by guides. The carriage No, I 
was a platform, railing on four case-hardened wheels, 30 mchca in diameter \ 
(lie ax Lei 3 intiu ? In thorn el cr, One of the axle* rolled upon the apex of |hn 
rim of two fricrtiiiTl wheel*, 12 inches Ln dium Dter, and M inehts broad on the 
rim : Ac □ Idler axle re=t(rd on the middle upon one friction irhoel*similar ki [Ile 
other; this Hjnmgrerujnt wim far 11.-: 1 purpose nf causing the four travelling 
wheels alwujrs to pres olve their parallelism with the rails. Three friction whadl 
ran Upon hearing! 2 Jtichiri diameter^ and 21, inches lung. No. 2 was another 
Cnrriage of similar Cim^tructlotl, with a body for the loading. 

Mr. Stephen^m* carriage fomiited of a platform rating an font IraTetlincr 
wheeJs. 3 reel dwmeter, case hflideiMd j tin’ axles, as shewn in ihe drawing 
parsed through the nave, were tnrriL‘d duwn tea ]} inch in diameter, and 
ireted npan hearings of hrp=i- r 3j inches in length* working Utmil springs. 
Knowing that (he friction of rolling is lets them that nf aEtrtELnn, Mmn. 
Brandrelh and Winana eiprefed, by deposing a much greater portion of the 
motion of the Wafting part* into a Tcdllng moduli (him In the common 
vu riiagre they Would effect a enrrefpondmg reduction in the amount of friction. 
The cxpuricncnts given in the following UsM* wm 1 made upon a part nf tfad 
TJrerjlool Bail way. wrought cron rails 2j inches brand on Urn top, ami lltc 
experiment* went conducted hv Mr. Rasfcrick in (he following manner: — The 
carriagea were allowed u\ run down a descending plane, id the bottom of which 
the md i nation^ was in a contrary direction, ahmg which I he momentum 
acquired 111 (heir descent on the other plant- caused them ID soil until tbo 
friction hronght them 1 0 rest ; (he difference of level between (be two planes, 
fin the space pas-rd ove t) wish the distance traversed, giving the amount of 
friction. The Table on the fall nv tag page will shew th d result, 

lb ranking these experiments, (he rnil.4 were swept i[nito dean, nnd liPpI fire 
from tnj extraneous matlcT (hut wonld have the eUcct of dimmishiry friction ; 
though when warn bright with use, the siiT-foc^ will be much smoother than 
the state in which ihs mill Wcm when the Utpcrttt(£irb were made, (Uni 
therefore we may p perhaps lake them as Ihe average resistance with experi¬ 
mental carringEi During thfl time of making the' expetimeU ts t (lie wind k 
stated to have been Mowing &znm the line of (he road, sometimes with a 
velocity equal tn three miles per hour, and aE^ other times quite calm i 
tEinperntuTE varyiiig from 32 a to 35 1 *. 

On examining these experiment^ it will be Been, tha£ the roduetian of 
friction which wa» aiktietpated hy the adoption of fHftiaii wheelE, doe? mi 
appear ta have been realised ; neither doea the reduction in the dkmetfraf thu 
aiics of Mr, Stephenson's camagE produce tlial edect which might have been 
expected. 

Meurnu Summers and Ogtc hud a patent in Aprih IS30, fur a tubular holler, 
especially despised fnr locomoliVE purposes, which has already hern described 
under our article Rcui.zn ; since (hat pennd saveml ^teacu earringes hnve ? WC- 
betiETC, been coituTtucled by the patentees, in wJdub (heir tubular boLErr lias 
l>eEh 1 □ Erndueed, ^ c have never scon any of these machine-s, except the frame 
of one thal Was CDEkitroetmg at Lbt ptemixas at ^Tr, Hnltie. llie cngiElcer, which 
appeared Eo us to ha very ably deigned and executed/ Three tfbtstmg cylin¬ 
ders were jufleed upon it ai the back, which were lo work a thres^throw craiik 
on the AXIS s?f the running wheel* j ohd as each of three throws WCJra 
apart, or equidistant lei the dn.de, the concersiou of llic rectilineal motion into 
rotatory Was effected with great Uniformity nf force. Mcssfs. Summerk Bud 
Ogle s nimigts ■were, bowerer, teen hi action upflis many of emr public roads 
by myrusda rif peopit, and (he reports of their performance*, in the newspapEra, 
were generally uf n very flatterijTg dcacriptfon; hut sometiuica of an nppoaiia 




RAILWAYS* 


I>F.srpiTPnpw di Til 

Cahei^ih- 


S r ih 


AH th kb expenmflqts weie 
mode with JUr. Winim^ 
carriage- No, 1, the weight 
of which waka U$\ cu L 
londe-d with linqci to 4 
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wilh Eloncs Id 'Jj tons. 

Win tt-icarc o f earn agv 
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Mr. WiniiW carriage No. 2, j 
Weight 13.J cwL lucilcd, 10 
to -1 tout 


Mr. Brandruthi csrri^fj j js 
Ncu 1 t luadm'd with *tnpic*f ^ J 
to 4 idua* t 

WiiLil-scarv dF earring i_4 J 

12 square feet* ( ^ 

Mr. Erundreth^ cAiringej 
No. 2 r kudod with atfimi>| J( , j 
to 4 lilOB, ^ _ 

Wmd-£CjU»of carriage! '^J 
1-H square focL 

20 

21 


Mr. StevenfiOa’i cmTiatge, 
on springs with -t-fc-ol 
wheels 1 d.hI-’ 4 teh 4 te-linA 23 
Wiml-acfirtuf carnage 
13 square fecL 
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ICtor, Ji wa.s our iu toll ticu to have inserted some drawing! and djCKfip- 
of t 3 scm t which wa ban- been p^nij^ bni their h out- amvol at ihe time 


chnetur. 

Ijodi of t]]cmt which ^ lta*r beim pmmj^ I 

We are gumg to press, uh%» Ui Co emit them. Id lieu of them we thall htrt 
insert Lbe inventors' 4t» of <Jio cmuinieLkm and performance of their 

carriages, aa given in evidence by theta before a C ommitlw of I he House of 
Couimuns in Ifidl. 

'* Mr, Nxtiamtl q$k exammed.— Hsh fm «mjianctj<m with Mr. Summer*) 
combined the great.est heating Hnfaca in the least po^lhtc space wkh the 
strangest median teal force, so thAltiiey work their boiler at 25016*1, pressim- of 
Htr&iri on the inch wills perfect safely, Their experiment el vehicle, weighing 
rLTwnt 3 tons, Erne been propelled from London to Southnniptou, and on iha roads 
in the vidnily of Mdbrook P at various speeds. The greatest velocity obtained 
over rather a wet road, with outlie* of gravel upon it, was from 32 to 35 mile* 
□ |i b»Ur, and, oil n good road, nmU have increased that velocity to “10 miles, 
rhey ]iav L ascended A hit] with a soft wet bottom. Hang 1 foot in fi, but at 
rather a dow rate. They hare ascended one of cite loftiest Irill* near Soclhilnih 
ton, at 101 »dlei on hour, Went from the I Uftspite-gnte at SonthanipCOI] to 
fhr 4-milo stotlt un the Lnndoa toad, n continued cLevalicm with one very slight 
detc*at a at n rate of 24| mild an hour, loaded with people. T r T . Their present 
expetitoental boiler contains JifjO superficial feel of h rating surface in the space 
of d fret S inc Eies lll&hj 3 feet long, and 2 feet 4 indlfi* broad, and weighs anont 
, J] * tWf ? ^Ltolcra coDmuinka-to by their pistons, with a cranl-aile, to 
the ends of which cither one or bulFl wheels are affiled h us may btf required. 
One wheel is found suflkient* excepting under very difficult circumstance*, and 
when tits deration i* about 1 in fo to impel the vahide forward. Explosion is 
Hu possible, fcccanae die cylinders of winch the boiler i§ composed are so tnudJ 
aa to hear a greater pressure than rouEd he ptodttced by tha quantity of fire 
beneath the boiler; and if any ont of these ty linden should he injured, it 
Would become merely a safe ty-Valve to the nraL Have never* even with the 
greatest; prmuto, burst, rent, or injured Lhaif hnllrti; and they have Hot once 
rerpiriHl cleaning, after having been twelve month* in Use. frail usually at 
a. pressure 1 ut 217 lbs. on the square inch, hut they have worked at a greater 
pressure than th*L Always travel with the? Safety-vales on til* left ; when the 
hrr i* only moderaii-lv good, the fctoain is always blowing o^j cVoil up the 
steepest liilk The fuel they use te anfe and good cotti; and there k no smoke. 
When going at 10 milei ail hour, can atop within a less ijiuci- than n Carriage 
drawn by Itotlca can. Hiair present cairiagE has only iWfi wheels; bo llist 
the centre or guiding wheel tolls that portion of the roar! which lisa been 
hitherto cut op by the action of the Imrae* 1 feet Tbo front wheel ia A\ in then 
broad m the tire; the two hind ofies about 3 inches broaden that the carriEtoe 
can draw double its own weight very wdh Has wen nineteen prtoona npon”it 
wEten gurng at the tote before mentioned- Thmfei the injury done by steam 
c.irnagp* not one-half of that which u caused by borne-drawii carriugcB. Their 
wheels are cylindrical, with iot tire* r and 5 feei & inches m diameter. Havts 
never mat with any accident; not one holt, tint ono ncrew, has ever toVera way 
during; twclre month*, and under erreumatanet-s which would have destmed 
anv ulhor eamngib Tltoy have, heyand ill quCstian, realised the TWWer of wq- 
pcllmg vdnde* of any u eight at any required Velocity, and the rcmninin* 
impTavamont* they arc engaged in regard ^%ht detail* merely. Pind* from 
avp^nofice thju the largar tbo cylinder tlie be tto r/* 

"Mr. H JIUqft Summer., engineer, exanlitied.—H m sumrintandni the 

htUdiUg of steam vebiclej; the lightest of the mo meiphed nboul a tone 

r i* in 1 ™ f 11 W “ nt ^ rfrt wcnf 1» [x-nsone tipon 11,01 the ATem^e relo 

nf about 5 nilts mi Lour, fhnn Ciltlt-rireei, tydldotc-Hjiiare, London, to Within 
two mid a Iidf hij]« of Baeinemikf, wi, en ih±. lTals 1, sLeft broke, end the enr- 
na^e Wits pur into n liwgt and ;l [it h[ii«k } 0 town. Tliia i* no! the ttriiegf, 
however, tu which tl^ pravioua cvklenco of Mr. Ogla refers-, nur is it upai> the 
wnac principle, exctjn that the hoiler with which it was funtiahetf has h«n 
trenifmed to the vehicle detofbed by Mr. Ogle, When gning tf , B^ln EB tokc 
tneii to increase the ^l«d, but were Uttflhle to do it, beniutr the ties of the 
vat. ji* 3 2 
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€Pginn fftruU nol CQCUlJTn£ llic qUntitily nT steam generated. Tilth? were lW 
cylinders, each 4incheajn dinmieiev, and the stroke of the pistyn hi each was 12 
inches ■ in the carriage described by Mr, Ogle, the f linders art 7i inehra 

the diameter mid the stroke of each ia IS inckw, Has travelled in I hi# new 
carriage L£ mile# per hour, with nineteen persons on the carriage. .... Has 
no doubt of it* being able to Carry 3 Ions at Lille rate of 1 0 miles au hour, 
exclusive of its own weight; and, after certain implements which they have 
in view are completed, feck assured that much greater weights may be carried at 
that rate. Has never tested this by experiraen L, but ground*Iki# opinion Oik having 
seen the it cam blowing off at both safety valves with tremendous Violence when 
travelling at the rate of Hpmxda of 30 miles per hour. Mas continued travelling' 
at the rate of d<t mites an hour 4^ mill's very frequently, and could have con¬ 
tinued longer hud they not required a fresh supply of water, the tank not being 
quite large enough. Since the last improvement m the furnace* (hey have 
never found any difficulty, when the fire 19 m good order* in travelling over the 
worst iULcl most hilly roads. On arriving at the brow of a hill, thr-y thtoltlc uf 
w ire-dr is w the iU-am 3 in order to check the Telocity of the engines ; mid when 
they find the hill ii m steep that the cun Uigc would run falter lliqil they rii^ 
they attach two drags to the hind wheels., and with the foot they press "on nho 
dra^, m bolhj as moy be required, and by lliat means regulate the velocity of the 
carriage. The drug doeanot* however, prevent tlte wheel revolving ; is ctimkl 
of a kind of iron bond, or strap, which guci round a portion of the tire uf the 
wheel* and the power of breaking is multiplied by levers to a VflW great client. 
Were the culriiigC to goal Ll l e = rate of 5 mites an hour Oflly, instead -;-f 10, it 
would be able tu ejirry a much greater weight ihnn 3 Iona- cannot exactly say 
how much. Has used water nf every description. but has never found the holler 
in the least cncrufiteiL Every time, after arriving Sit a journeys end, they Hipun 
a cock communicating at the bottom of the boiler, and perhaps it may be liuij 
they do not give tlic extraneous mutter Lime enough to rcsL Proved the boiler 
before it wm put into the steam carriage at 36=1 lbs. on the square inch ; it will 
auptwrt 740 Ink Work usually at a pressure cf frerru 240 tu 280, wtucli they 
find mote economical than any other. The wurface of iron exposed to Lhe lire 
and healed air Is 215 superficial feet; the weight of the boiler is 8 cwt. 2 qriL 
The iron is ahull t one-tv nib uf an inch thick, Tiiin boiler* Inst longer in pre*- 
portion than thick ones, bcLOll^e the beet passes sooner tEsmugh into the water, 
and hna not lime to act upon the iron. The passenger* are placed in front and 
the middle of the vehicle ; the boiler entirely behind the Irady nf the cam Ikge 
aud iho passengers. Mas never had any aeddent from horses being alarmed ; 
the noise is not SO groat as that of n vehicle drawn by hoHci, Coil riders th^ 
mode they have Adopted of diapotilig of tha waste steam preferable to that nf 
Mr. Stephenson. Instead of blowing it into tha chimney, in ordev |* causa a 
draft, they hflfe a fan or blower, which il driven by the engine* when in opetu- 
lion , and this gives intensity of heat in tike furnace. The wft*tc steam from the 
Mgrtic goes into el double casing round the fnrttHce; they admit ft small portion 
underneath the fire- burs of the grate, a in 3 allow the remainder to expand 
itielf into the double casing, after which it OQDH over the top of the fire .;itid 
escapes cn the form of invisible vapour. Find? this better than throwing the 
itcans direct into the chimney to produce a draft ■ because where tide E* 
dune, the eperture mint be w much diminished that the waste steam is choked 
in escaping from the engines, and pruduceg ft greater ktfs of power than W 
required for working the fan. Finds that* when travelling on a paved road* 
Mid that of h rough description* they do not erunmme more than the fourth of 
the steam tbey do on a soft gravelly road. Thn steepest hill they have ever 
ascended was 1 foot in Q ; that was the bill at Shirley, fur a distance of about 
2&0 yank. Both the wheel# were in gear at the time, and there m urt the 
Hb^htm symptom of thm slipping* Amended it at a velocity of nearly 5 
mi^fi an hour, with fourteen or fifteen persons on the cair^e. Can slap the 
ve nek within a distance of 12 feet , . . The engine is calculated at 20-horse 

pQV£f i 

On the 19th of July* 1830, a patent was issued to Messra. Raws mill 
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id Albany-street, London, tor " improve i nun ta in atonili carriage* and hi 
^Ik-rej Ml da method of prod udng draft.'" Tire specification of thtir patent 
ftnuuns a description, With drawlflfra, of a complete foe n motive carriage L the 

Thy (idler ia entirely composed of item wrought-bott tubes, having an inter* 
I.al *an»tL-r of an inch ami three-quarters. ( he length or number of the tubes 
Me, of course, BrhkttaiTj depending upon the capacity of the buffer: In the 
instance before us, the ItoDer wnsiata of ] 2 tubes; each individuni tube it bent 
into a spiral tlpini of three turns, which arc of equal diameter or breadth. 

, ihrened, would Contain within it* culls a cylinder of 

I tool m diameter; : the second spiral tube is carved in a patdW y, ir [0 Uic 
hrat, out of about Four inches grater (Ssroetirr, ,u that it win lie outride of the 
tojand eactly circumscribe it, Waving between the two a Etwee or about an 
eighth of an Uieh. Each Successive tube uf the whole twelve is curved in like 
manner, the Mila of the whole being equidistant, but die diameter uf each 
separate spiral IS ill Succession -1 Inches greater duo the nreredinir one. Dv 
thu iimnganient, it will be perceived, is produced a spindly inclined plane of 
tnbe^ Which are inclosed in a tpluitWmd case; at the bultoni of this the Hit. 
uaee w Situated, about one foot beneath the hunt ends of the tubes, and 
ocmpYing the whole urea of the circle. The upper ends of the range uf tubes 
’ 1 J 1 ■ n «"(» ■■&m b receptacle, being secured in both in n thuruughli sloam-tieht 
lummer, by menus «f hollow screwed bolts, with nuts and collar.- in dm fellow 
111- warmer:- A small tube Is fixed to tire end of each of the spiral tubes and 
each at these ernaU tubes is passed through the receptee If, and tin: shoulder 
funned by the emls o( the Lugo tubes are, with suitable . lucking interposed 
brought, by meant of screwed nuts, cW up to the aide of the reerntades ■ 
these receptacles an: strung tube,, dfiptfcui in their tmnever* recti™, End 
ttuttened rtt their conjure cures, for tire ruUeeuieo.ee of screwing up firmly 
*Z »hn deposit from the water or pleasure, solid plugs ore ferewi 

" f lndj ot ** sr P jJ] tubes, which con be taken out whenever required 

“ r ““it purpose. Jty the arrangement described, it will appear that the heat 
trom the esreulur tiro, about 1 feet <3 Indies ft! diameter, impinge* Vertically 
up,.,:: .i ddnlar extent of the boiler above; then re ascending'tfw current 
™ T hetw ™ ^ **»p inclined plotif of tubes, which f omi . 

Ulj: this Hilts ns well an tile boiler, the beat j* distracted in its progress hy an 
cfiifuimicnl con-uinptmn of fhol, through ihe small sr^Ces betw ltji the con. 
centric *]unil*, the heated air and ftais escape out of tile spiral current and 
bv completely einelDping the tubes, materially mqgnuMit tho production of ntuam 
tolirerenso (he CumbuE tion, an exhausting Em-wheel is placed bnmi.ibitelv over 
the buller, revolving cn a VHtiCdl aptndle, which passes til rough the centre of 
the b«Ur and femaue, and u actuated by suitable gear put io motion bv the 
engine- To avoid the inconvenieuco iliat might be experienced from the 
.It lh£! gaseous products of combustion upward* the patentees propose to dls- 
Mitso With the use of a cluiuncy, and by eueiwtng the upper part uf die 
tan-wheel, and surrounding the holler hvitii an eilumsl cusalne, cause the 
vapnura to pan, downwards against the ground, imdemanth tire vehicle The 

KUIl^a dJ b n!T*i p ^ p0 ? j , lo , ft *lP e . a 0(1 %My rarefied steam and 

riLalcd air through the Whited tur in the furnace along a pipe, that makes 

thrSrii^^Irt i^bbT'’ wT « lter {fS* thamW immXrely beneath 

h* fl^xhamber by uoolher pipe h also mtreduoed stnm, 

ewid uteami from tht* eiiamitr proewd through a series of abort 

W«re) llE " *l ld h ? I {, c bjtri of tlla crab;, sad llreocc through certain 
perforated ncz*ks Into the fire in minute W 

r-.l? ' ^ C!iutry •“ili-T M Situated the Hoot chamber; this is of a cylindrical 
(j rni H, fur as the boiler citcnds; hut tile lower pirtiou, which ]i|ii*cs thrmtab 
the ftiniuBi!, and the bottom uf the grate, is tapered off to u reduced diumetcr 
making the figure JT an inverted friwirum of a entre; to the lower end of tSl 
Ti ™ 1 u, ,™f I L “ “ un «P- “«! 'to upper end ia cloeid in [;k P nl0nn " 
Pjiiiatog tlirmgt, both these cup and the infiullr nf the . hamkr i : a Zl; 
P-cs of hlbc fixtri ■' »tuneh " to the Ceps by .crewed mitu Jid ^kiSg £ 
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tutu- h K-f> open C3Ck the outride Of the tttat at bulb endi, Ukd thrauc]] k ptoc* 
Uie vertical spindle df die fon^he*!* at die lower ends of which La ft spur 
wheel, to which die in-LiliLHi 14 communicated, Ky thil tubular pssttge* there¬ 
fore the central idtuadnii of the flout chamber becomes on impediment to the 
lu>Hnqntioncd operation, and the tube itself «r™ us ft guide fur the float in 
its ascent and itiCimt- The float is a hollow air-tiphi cupper ve«*L having 
an opening, to let the tube pda* h* its con Ere /to which it is kept by a vertical rod 
third to the bottom of the float) that through a r.njlK ng-boi in the 

lower cap* beyond which it is cotmected to a lever dint operates upon die 
nU-amr-coet uf'tho rngme, by which the pump If worked dual feeds the supply- 
pipe. 

Wilier hrln^ forced hy 1lie lower receptacle uf the boiler, It fl^fa through 
aperture* in me short tubes into the lon er ends of the spiral tnhea, where ebui- 
hrinn takes plane, and the water mixed with the StoEUn il driven upwards through 
the spiral sheet uf tube*- The indim-d podtioEL of these tubes gives the water 
a tendency to flow hack under the steam f lh*t wliich ii forced on decrease* 
id it asct-ncK by being converted In to (team : cm arriving at the tippet rec?p- 
ta.e|p F the itemUr together with ft small portion of wider, etkten tlto float cham- 
bor, where ihe water fall* to the bottom, aod supports the Hmt, white |he strain 
passes into the tteaus-plpe- When a greater quantity of water le aceuimiiiiU'd 
than is evaporated in tho Boar cluunbcr T a rise of die ikmi will be product d K 
rand n proportionate deerenw m the quantity of wciter pumped inti* ths boiler, 
eccnriorted hy the e+nomimkaliun of ifte float with the stcmn-euck of the engine, 
flv' this arrange me ft I it will he notice H dull (be fltiftt cbiUnWr is also the dJ w?pB- 
rateur/' the upper portion cunstEtuiing ft tfiftm reservoir, «nd the lower pillion, 
which is in die cente* of the fircj nerves n» a ^uppL'mintaiy holler. Tli *tentii 
pipe commences at die top of dm float dwnikr, and Is carried down hy ill? 
file of fthd in contact with the inner easing and also three or four hmem round 
the funiace I'lmmber ; fimtilDg :i protection to the rcudlig, while the steam 
derives* in con&frquuncc^ an mcreaw of nipansivc! farce. 

Thu wJmle of Lhe frame and engine us snppurte’d upon uud to allow 

of their application to ibu driving ernuked axlc, two rails are used, each 

uf which is firmly jointed at one cud to the fnime. dud attached at the other 
i-lltl to tin- cranked «h hy bearing?, by which the fnime U allowed to mt lulcI 
fall. The guiding operation te prudueotl hy rnddns of o Little wheel mnii itrg 
Whfrid (hut Clint rally between) the twu fare wheels p Acted upon by a tptem of 
lever* moveni by the itesnnun. The apparatus tuli&Uti of two ringA of i hi n, of 
equal diameter, turned truly to cacli nther; to fh i- ring 13 mtbM L Ked hybrui^ 

hennugi, die axle of the guid^^ beel, and ft branch iron proceed* from the irons 
of the uiqi-T ring to the axle of the two fare whe»-U T where lm counertedhy two 
joLtiifi, triiLl a|]ow (he guide wheel and its heirin^l to rise and frill freely, hut 
prevents its side motion without moving the two fare whcck. By fuming twa 
hnuitlcn s^ipoaite to the ntceftiin&n'e seJilr a vurtical spindle fnimnnnicatop the 
nvaioh Id cross levers Wtow, which acting upt>tl two roda canncctcd thereto, 
and to the opposite sddei nf the under bod ion till ring, the latter traverse uiltlcr 
the Upper ring, (which has no horiacmtal motion)and sets the guide-wheel to the 
totjuired angle to tht line of motion to ItlnkE the turn in the mwl, in Ebc same 
manner as writLog the ruddt-r to the atom of & boat, In the drawing of the 
I'turrijlge op the opposite page, th»& jRirt* that arc hrought into VlrW h cwnsidonHl 
ID CoiiJj cxinn with til W fortgalng dcKTiptfalir will afibrd the reader a pretty cerTEct 
notion uf the general structare. The Engines ore situated in ft case underneath 
the cArringt body ■ one of ihrm Is shuwn dotted in at which with its piston 
rad rind connecting rod h gives motion to the cranked axle uf the run n ing \v beds 
d of the ■currijage. To slilfan the wheel, there h a ituut iron ring hojted to the 
inride t>[ die spokes., and having arms coznruiuitc&tibg with 0 eentra! piece that 
Ii tlsLil L[ the nave. Tile boiler * TJ bolted to a strong iron frimhnp. and il 
pontolDEid hi u double case ; ik angular dntied lines furftiss it Topre^enE the 
jnclmaiirana ftuin a VErtical Hue of the tpiral sheet of tui»ea ; and the dotted 
lines m the centre are Lnlended to expresn ii which (b ey do hm imperfectly) the 
posilion and srrangmicntof iht- float and ate-nm chafuller;/i# the guiding *pindlr 
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,IM ^ it steering wh-Crl, "uinnintleff by its two Irnvr t ui n p rings, the upper rifla 
hefag ilti4wd by a curved bmi ami ty the fere aikirec, and thn lower wile 
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tn tlu-Jisis of the BtePFin^ wIll-bL Bf(i»epn tjw tfnmit inun uf die fore wherbi 
md j tlu th * gruMi^-whi^l i*iUwjb«4 there is a strung nriral 

mmujp by ei screw, in regulate the pre™re T * 

according lu ting- sEalg uf the rends. 

A patent wbj settled on (he 31 si uf August, 

I83U, fur l < Curtain improvements in locomotive 
carria^ejL," by Mr. John HflMM, of Hudden*- 
held, m lurhghxre, The object* uf the |mtent 
■nro twofold ; that of communicating c ti i? ^u’i h r 
of I bo engine from the crank rnEt/'tu Lhu four 
nHmin^ Wheels,, hy mam of pi Uhcd rind It* and 
idled*; and that of applying a bmU »nd pocket 
to Uie t^ud* of the ninnitsir wheel uxoh, f n *iile 
the Mtvsa; 5s0 As to perm it the wheels to roll in 
an inclined dim-dun, os well m parrild to the 
■ides af the carriage, in order that they mnv 
roll more easily over curved portfooi !hf the 
road. 

Ln the hrst-m^ntioned division of the potent, 
we can discover nothing that i» now Ln prin¬ 
ciple, ur better in detail, thou what every 
meehimie ii familiar with \ we tlierefore ortilE 
further notice of it in our condensed treatise. 

‘lhc second-mentioned ctalln of in mention 
ivltea snene uoveJty, and is not without merit j 
accordingly. We give It a place here. Jn the 
annexed cut is represented a vertical section of 
one of the wheels |: a ii the axls^ terminaie-d by 
a spherical balE b r into which is fixed a stout pin c, 
liiat come* atfainil a stop - m ^ ^ 

nave or hm d, and oamta the wheel to revolve 
with the *xU The wheel Is kept at pleasure 
in the vertical position, by means of u frame, 
not shown in I be drawing; and thb frame is 
placed under the ^ontrel And uuumgeuient of 
the steersman, whn aits in front of the carriage, 
and who, by means of connected Wens,, inclines 
the frame to the right or left, and thill causes 
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thowlurrlft instantly ta mmsmrn the same po«ikn r nmJ make the deviating cmufc 
r&juir^dr It is obvious I hoi a common fllU would nut effect thU apsrntltm I 
min there H perhaps, nn better made af atUuning the object of the patentee, 
than the ana he bus adopted. The halt, it will he Been,, has sufficient plav by 
lettilKg Otic aide turn against a coined pk£c e, farmed spherically on ila inner 
edge*, and bringing uilt a bass / Iron thfl auicr plate, having at IE* cini a 
concavity h which fits the Sphericity of the hall ; and as Usimc oppadte ffivities 
may be made to recede m Approach, by means uf the itrew-bu ]Vt which 
conned ELceb, they thus eiTord rtid) means of adjusting the surface^ 10 as to 
make the axis work pEeaumiJy, 

Some tmproveinenLM in the construction of wheels far railway carriages were 
patented on the ^IJit of August, 1 &!0 X hy Mr,AVirt. Lastly of hh-ntum LLuLtse, In 
Narthumberland h u gentkffl&n whose experience and knowledge in matter* of 
this kind entitles Ids auggesikiia to the attention of the public. 


Fig. I. Fig* 3L 


Fig. 3. 



L’he nature of Ehts inVtttEon will be at mjee understood from inspection of 
I and 1?, when:* a a a a npmtnl the tire and flags of n wrought^run 
wheel; ejtokcs which are to he made dove-tailed at otic ehd, and 

cait lhc nETe M shown in section at r>, Fig. 2. The other end of the 
•pakehw n right angular crank bend, ai shown At ///, %. 1 ; hiring carried 
mirnd the virdc to the rnsxt spoke; Rad thus each spoke and Hm adjoining 
EeSJoe arc made of an# piece uF iron. By means of the crank bead *1 the *ntl 
“ “f is permitted to paa« over die end of rmother, and at 

™ ™™ le B^CLively fixed together by strong screws, as shown by 

uwltsrd lines. The tire, which is formed in poking finally throngb tlm toiler* 
at the tfon work% with a recess for lh.4 felloe, and a ledge In krep tha earrEHgc 
U1 ‘ t " f P»™ij as rspr&ncttled old a; and it is ta ba heated and fitted On the 
Wheel in Uuj LMliid manner, that it may contract and firmly grasp the wheel 
Wllcn it contracts in Pooling, Tha ends of the spekea, too K must be made hoi 
uefere ihu nave ls cast upon them* that the junction of the two metals may be 
lac more perfect. It u stated that it may be rometimea found mare convenient 
!a weld MVri-al piece* of trou together' than Id bend one piece twice at riebt 
mide& It W likewise itated ibal the Af»ke may be Eomctiimu with advantage 
°?^ e . ““ddle of a piece emending along a ring constituting the felltttl 

Messrs, W G and IL, Hamlun of Birmingham, have built several steam 
1*?” <T^J mtb van™ degtec.nf ««*. in ft* own 
neighbourhood. Their patent is fin ted the 5lb of October. 1830 The 
Coniphcalrd nature of tbo machinery exhibited, in tile specification of this 

*£, 153*2^ to - mQ V K tull r »««« 

aniclT W 0 aI? dP6cn J tl ™i f0T w *el> *■ «uM find ruom in this 

whirt il.-k!. . "T* 6 " coh ” Ile ourselves to an ondiaa of the raelboda 

“■uJdnce ,S ^ tlpt tQ ® Cco ™|’li*li the object they have in view; that or 
gmtbnce of n locumofive carriage, and the management of (he .team apparatus, 
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lliiit like power and may be amjirunDdfl^J la the nature of the rand, 

lha tjlinntity of Uie land, &c- For tlwpurpose of itwrijir (he n verik&l 

f pimlie 15 pUced ut tun» distance Ware t£w ula of Qid front wbeola, and < 
;ta low® end a smill drum is fixed Around t&s drum ia coiled a duin mi 


on 

with 


lla middle filed upon the dram, and its ends made secure to tfae front u 1e at „ 
Cuissid# wltli* distance from the middle, to that the chain MiJ aile may form a 

Frnnr'fr. ifi rl ■ hi ■ ■■ .1 .It., .. ■ ± 1 _ . t ■ ■ . _ 


apmdlo a hcriioulal hevded-ti»thed wheal Over this wheel an aria Stands 
terminated in two crank hftndlffl proceeding from the tics in diforent directions! 
M that one wifi be down when the other is up ; and Upon this mis jj fixed 
onotbw bcvolfid-loolhod wheel taking Into the felt, Now it is evident when 
these wietll He turned Ln one direction the right-hand fore wheal of the 



,_. p — __ + — m~J~ —-- lir " yi steering 

™ immediately THqgnl»d by enr ruadcra fls ihc snmv u itb that micro ted t«v 
Mr, ■ * 

The driving wheels, or those to which the power of the engines [u he 
■milled, are connected with the jlxIe hy means of A pair of ratchets furnished 
with a double set of ratchet teeth and a reversing pall By this contrivance 
one wheal con be advanced or backed while the other ll station art, or mo vino 
in a. contrary dcrwLtrjn ; an su-ranpemsmt ^Siic ti become* oecwmry in ihc act 
of turning RTiii baoW. Tl.^ mcam of acting upon the rererriiiir pall h 
n "" Lvf lh * by Ktnna of a set of conn«cdiigrod b 

Motion !* «HHmnnkalod tu the driving wheel* hi EL double set *.f spur 
wheel gi'iir, nrmngsd to pine diHurant power* nr b? hoviniy bolfi a 

[urge oud ft ieiiilU wheel filed cn ihc driving b* Well iw tfati driven «fo. Ik 
■ l.llLLng the wheel on the driving mia into gsar with the alrmll wheel or 
tlie driven iusia, speed I* obtained; and hy shifting ihejr ncLiirive poririoudM the 
finnitl Wheel an the tfnvhip axis Cumea mto gear mdi ihv large wheel on (lie 
driven asiN, power i» obtained at (ha expense of rpa»L Tlicte two ftie» are 
kept fU the me dtouce from each other by (ifcCaiLB nf connecting nuli 
uotwclhatariding (he rdntivc podlsun may be efumgtd by the motion of the 
Ctrnage on raugli toimLu 

p™ patentees do not claim novelty in flbV one of ihflr arrangement •! i„ a 
detached form, but only the combinelion of ihfl whole, as they have described 
thvm in their epecification. A principal merit of the mmngcmstit ttsant to be. 
that ah th.fi adjuatiunits are brought within reach of the mail harinc the -raid- 
Knee of thu cfljriage. b b 

An American inventor ctnnmmtiealed tu Mr. CiElet of Birminglunn a new 
modihcotjua far a iMniige or waggon, fur which the gr*Al so el w«e obtained 

tin d*li .-.f iU4A TU - :__, .« a _ _ 



nlfi, which small wheel [sraring iu portbu rf the bnrtlfcfl^f * he' reS^ge' 

"CT B , ^ 3Dlh " cn I* »* presumed Will greatly facilitate 

prugir b e CATflage^ when the Ecrger or rtmtlnig whfidj thus o<vor heavv 

“rfr U l llL ° ,nn ™ d ^ HrH rvpreLited bv^p. 1 a Side 
* hetlt B,1<i *= situalion Of the mailer cite thit 
W the.rasid* Of tb/dloe; tmd f%. 2 shows ft .cctiunii1 end view D f ,wo 
1IIC i wheele, With th«r inti*' cempniuone, Bpplicd In n train Waggon | uni. a 
large wheel of u common d-^mptiyh, and turning loosely [with cmidderAhlfi 
pirty) on the Ailei^i wh'di js nwle in the-form represented tu obtain 
Mnsidemble Htrangth, and Imvmg wtxoug aitvrtl nrma which f QTm the m €s H -,r 
fi liltlc wheels tr; these are pouVed on their peripheries to fit the circular 
rdge mlwuys d d, filM inside the felloes of the large wheels. The patentee 
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stale* that L - although the running wheel* wiB piai over ihe ground u* in 
ordinary carriages* yet the weight of the carriage Hnd ill burthen is bomt by 


/*?. 2 . 







the Em nil wheel*, end CCrntequfitiiJy, through the ]nrgc running wheels should 
p&H uver mil, weL, nr uneven ground, the whe*L which actually beat the 
weight* and upon which the carriage travels* move upon a Emnoth, even 

E tual railway on which there It Hide or no resistance/* The pateulre, 
rar s frtnilH In notice the ohvioua fact, that the little whe#l due*! Hot assist 
the great wheel out of the mire, hul rather tends in sink it deeper bv reason rif 
lit weight and she henvy IllCUtnbrahces it entails, to any nothing of tli-e catra- 
fnctinn caused by an unnecessary increase of rubbing surface in the inultiplfcd 

ttlpEk 

lh This contrivance," the patentee adds, rk is cqqaJly applicable to tin? wliOcta 
of any Lind of carriage, and is onlj r shown in the drawing as adapted to a tram 
waggon for tlie purpose of illustrating it! peculiar construction ami sdaptalbn."" 
A Airriilir invention vbi planted by Mr. George Iluniur nf Edinburgh in 1826. 

Messrs, Brandey and Farter, qf Mculaley Priurv* in Surrey, received ^nu^n t 
granla for their improvements lit IocomoiivB carriages* applicable to rail and 
Other road*; which we ahull very briefly describe, as they do not nppv nr in els 
J iLely to become -of much practical utility in the present State of the art of 
locomotion. The improvymenta ronternpiJUftd arc nf ibrvc kinds. The first 
rameisL* of a carriage to be propelled by horse** working & jiftir of trend-wheel*; 
the second of a light carriage? to be propelled by une or more rnt-n r resting with 
their dkCati cut Clubdom* and cm n mu locating motion tn cranks by pushing out 
wLth th-eir fret, as in the net of swimmings the tMrdraminttof mi arrangement 
for preserving the boi of the wheel on the end of the Mla. The latter plan ii 
very iefidenl in novelty ’ iho other two are modification! of many similar 
propositions ta uhlain mE-chnnical force from animal agency: but we cannot 
ijgrcowith tbn ingenious patentee* that they elTc ** ccUidtL impr-DTemeo tsJ* Tho 
ffetooti of these inventions, with the ft m utfaffi lltmi trail VO drawing*, Caav he Been 
at tlj L- clerks' office* 1 in Cbnueery-litncr 

Mr. Gordon, in his Treatise on Locotootioo* page 58, states, that in the beginning 
of the year I Bli l, the director* of the MonkJuid and Kirkintilloch rail wnv t near 
Glasgow, direct*d their engineer to mate out a plan and specification 'of two 
locf?tnotivc engines, able tn dra^ 60 tana groa weight at the ran? of 4 or B mlki 
on hour. Thu Was done seconding] v p and the engine* contracted far by Mima, 
Murdoch and Artieri engineers* XiLflwtreel GWuw. who brought (be firu 
^x*n the rati way the lOih of May, and the second upon the ]Otb of Sep- 
! i W ? Q year ' ^ E "ff ne * travelled several mde* upon die railway ■ 
j.'• rj c ^" ^ E J w «rc braugbt out of the yard *t GkwgiSr, and have *in ce p 
rn^i^ n Jr C *if Be i_^f^ teei1 feM p proved ihemielve* the most efficient 

b ■ « i! ' hind (Tft mode m the kingdom, being capable of tak iug 10 tons 
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mure cm a level nilffliV, tliun any engine Vet made of lJjf same size of cylinder 
with a pressure of 501hs, to the sJ|uan i pelt Ujjoti iht bdiTer. r Il» line of railway 
tm which theme engine* doily travel lh one Ot tile very worst description for the 
effectual making of sorb engine^ being 34 miles m length* with musH-reun- 
abrupt curves and descents. The descents are I in 50, 1 in 116,1 in 120, &C-; 
tiw unrves ore of Kndk of 3H P the irfoli $35 feet; radhtR JOQ feci* ftrejh U&0; 
radius “CK> fEct p arch 545 feet, ft'fl. The descents being in fiivnur of the bind, 
the bringing up the empty waggon in considered the heaviest wort, yei ivne of 
these rndnei nas. frequen% remmed from Kirkintilloch* where: tlio railway 
elKb, witfv empty waggon s h in the ordinary course of Iradt, the Weight of 
which being about fifl ions; but when loaded, they carry a grow freight of 
& Lai it 200 tons. The daily load of 1'ngiiLc, is from 20 to 50 loaded wiid^dh, 
according to the ch^nmstnBde*, and trade occurring on ihe road. One t? t>n- 
grent ftaptipycments on these engincH i if ihe metallic packing of the pistcum, 
which are the find of the kind ever used, and of mdi it description, tiint the 
2 engines hove not east one shiS In_£ in lb months for pocking, fill cl use tti' i L1 1 ■, r 
grease nar o-ny other uuetUcms substance whatever far the cylmdera, *moe their 
commencement : anmher, and jierhapi the greatest advantage of theae piktun*, 
ii the economy of labdtiT s the reduction of friction, ond the savin? of fuel 
thereby effected, thu area of the fireplace hiring just 1 feet, or one-half of the 
size of that in the Liverpool engines Theta pistons arc each formed of two 
iron rings in three segments; a wedge between cadi augment Is pressed by n 
spiral spring. 

In the report by the director? of the NEonUnud and Kirkintilloch railwnv, to 
the proprietors at their general tneelinc on the lit of February , 1832, these 
engines ere noticed in the following manner: 'f~ lL Your commiitea have, as 
mentiimnd in lost yeaf'e report, built two locomotive cnglrtes, which hove been 
in employment an the rail way fin- nearly six monifis. an 4 the iv hole uf the tfwlr 
from tb£ culluries to Kirkintilloch Is now down by these machine**- TLe com¬ 
mit tre, after much coni-idevatJon, devolved the whole form and pEon of fhr^e 
engine* to Mn Dodds? the superintendaut- It was strongly urged by some of tho 
proprietors that lIlbe-c engines should ht gut from England, Olid that the im- 

S meuta of the engine* adopted on the Liverpool railway should be mtre- 
in constructing those for the Company. On inquiry, however, no certain 
data could ha obtained whereby to calculate what wuuid he tho expert of 
maintaining in repair sorh improved engrnc*; arid it iru alsu ascertained that 
they were very liable to he deranged, when working at the high spEEds tor 
which they are ealeulaLedr For these reasons, the committee devolved <in 
Mr. Dodds the entire responsibility uf the planning of tho engine, and lho 
resul L of their COl I fidonce ham hec u in the high est degree ifit iafilCiOiy . Mr. Dodd * f 
In hi* plnti and Hpecificadon, adoptEd none of tlie recent imptOvc-menta r except 
ittal of tho cupper tubes* suggested by Mr. Booth, giving however a gftott 
additional strength to these tubts. Die contract for making the engine* wjls 
taken by Meam. Murdoch and Aides, Hilktrrctj Glasgow, and the committee 
nro satisfied with their perform ance f except as to the tune taken by them hi 
ftimtshin^ the second engine. This h no mnnli praise, eanaldcrlng they were 
the first locomotive oraftract conatmeted In Glasgow. 

+i The excel nf Mr. Doild# 1 plan and spf i rLfientior> p , so for aswi eral mouths' 

trial can be considered a proof, is moat sutidfactory, as the engine* have never 
l^een one day atf wnrk, except on two ocnajbnfl, when tnjnrpd by the malice or 
cnreUMness of certain waggoner* on the innd. On the other haml p the endue* 
procured from England, by an adjoining Tail way company, (the Guru kirk, ^ have 
been nepcotedly taken off the road, on account of mrediilg repairs, S:c, -Sineo 
the dale oF tKis repurtp these engines have done all I hr trade to KirkihtDlodlp 
ond other place*, fur another year, and have not htcn olf owe day, or employed 
a single horse lo elseLM them. These ore facts, and ihe he&l critc-riuti whi re by 
to jlldgu of their kfa I pctfarmaiiCc, or to make comparison be-twem thcLIk noil 
fiilhtf rajlwoy locomotive engines. 

The cut on the following page Li a view of this whh the tender 

alluded. The connecting-rml between the iwa wheels Tlil^ a hull and iikcket- 
VOL, || + 3 v 
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joint it iML miking nnirDrwJ joints Thz wbccU bars? m piny of about 
ons inch, Ed allow fbf tumio* in tins abo\e enne. The cylinder* are 10 J inehci 



d^nip^r eacb, Mid ih« stroke la 2 feet; preaunt of eteem, So lh«. Tie average- 
■pec-d of there Iqqamotif e enginea, ifl no w <3 oiilm per hour j the re filiation, is & 
m*W per hour* but ihiy somettmei even double the reguluted spears. 

4 In I' Ehruatj 1W1," obc^rrei Ur. Gordon, (| Giiin^ having t'om- 
ptEt-rd three iteim carriages for Sir Charles Dance, that gen lien] an commenced 
nuu pf ™ B wgidarfy DU the roil! betwixt Glunei-jtEr and Cbdtimhsu* - and 
continued 10 to do, constantly and vnofttfiilly, for Fbqr months, until lie (diit- 
gllatcd with die nppoflklinn) withdrew h:s doacbea^ Theae steam ramagu 
were employed as to draw after them the passetigeni contained in a hgbt 

carnage of the omn iblll kind. One a f these his been liaitrcd in a litno- 
gtaptu£ plate p by Mr, fl a^dan, of which ibt following cut u un outlin e i Rum 
i»» it appear that the 11 indispensable ,:l # tparufvrs, are entirely diamiiied- 
n. T P : r 1 iart t ^ s af “ B give it un degant and a Uehi appearance, 

the ^ E k fltat0 d to ba only two tony, it wqj brought to 

ton* Ti i t “* Cheltenham or Gloucester, and found to be tAre* 

unon -uri ^ importance, eicept u it affects calculation* founded 

E *■%, Shu indeed b« u m nbu«d by eon- 

[} trawnu on ti;*, u well ai otbsr point* ngpcaipn these iDicbi'ii 
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tijaE it U (CUrcely ]K»n>lr to citrael thy: truth, Ihfu,* tba ComirliMcs, of th B 
iiume srCouiraoainJi liiai, Mr. Gurney elated that. hi* tint carriage* weighed 



four lone each; |,ill [Ills foot did ool prevent his " itbnlific friend,” who hud 
' ‘ WMllflMlIy mWigatcd ” it, from staling in the « Time* " nEwzpaprr, that 
“ f “™' rnr ^ ! V «« J W<*rdm«Ty u-tfiyi fliflnt 16 net, cmj IfpVA /A eft}/ 

"'71' «/ ,ratef alll! 20 to 23 an. ' Mr. Gutuuv further stales j,/l.ia 

evidence —'‘ 17,t tatnogr which ran between Gloucester imd Cheltenham weirfu 
y*y * from JI fauighfrvtK, prmlllced |& the Cammil|p? p ) nearly thlrt tani- 
it <wffht to WcF|rfi only I j n?l. .j if ]L Weigh* three t am* lien® eh extra VeipfiL 
m irnifn [ know iLothing. TUdti.’ rarriaga at Gloucester lh i-n built prindpillr 
uiiihr tl,e a«feriUtendente of snoihrr /wrioa. [ think it is ptttiiklf to rtdnc^ 
the weight con (ldctnbly as iin| t m t meill# go on,” Wo must lien make a brief 
digression, to state that Ire undcnlnnd the three carriages were built and; painted 
esnctiT alike, eotkat too public should not know how often tint unre chanced- 
Jiencu, htp hnn- recorded in print by our cun temporaries, "n tabular ib* of 
F r Toured by a -team carriage,” The "another heraon," alluded 
ta by Mr. Gurney, was that very a lib nagweer, Mr. Stone, who was Sir. Gurney’* 
toreinan, md inp artn t rad ed all the pnxfcwt* of his matmfactorv. As mma 
the matter of (he weight, which Mr. Gurney think* it ™wih/e to'ndnce, we will 
yust plan before the reader, the evidence of Mr, \l m . CritwriuiT, inn, on 
S?.^, *’Cambrian" Ilv trips per, and dated CyfmWa Iran Work*, 

‘ « j£* a* I i 0, >[m i®”!*™™ *0 the editor of the "Cambrian 

Jri* V tave 7‘ Jt50n *° “l*® 1 ^ will be RSt to vnu or the 

*?!!“?“£ ™? c 3' * cutiage at my ItiWi work* at Hfrwrin, and 
ff r *~ mnde 01 Ita L H otrEla on 1 falt'owd there, I think it bettor tn 

i"' JW "“»* ,ntort ? d in tte “hjtct of steam eolttryance) 
^ ‘XtMut fimb that Utc been witnessed T the 
tatgn rnucnti made, and under what circumstances." 

—■T.^- G *y^ f ?y m f* «°«* wmrat. while I r» in London three 

biiilt tut aA l " brltl ^ t "l <! *“ “rringei which had been 

built utul atbpM for drawing couches am turnpike road*, to try her powers on 
rw now railroad on-H.rwatnCammou.” Mr. Crawiliav then proceed ta 
that « he had eon<ulernbie difficulty in pemudiog Mr, Gurney In accede to hie 

r-iVj*' ij. PWfv ”i’ ,] !E E^nMenmn at length fomented to jrrntify the ub- 
rested jatHic, and the engme w M wnt frum London to Cyfaithtf by het*ra,^ad 
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there Jilted with tta&i-inm trh£rk r And Qllicrffim adapted Id the niltfladr 1 Juj 
prepared, H die engine, with If ft ter and Riel/ 1 MV* CmWihfty rtfa, " wmghra 
iAirtycwL/" so lhaL if Wd ndmlt Mr. Gurney V evidence, and Mr- CnnliilVI 
IJ actual fuels 11 In be both true, we must be prepaid also Id bt-licve that the 
flubatiilitiun of caat-inm wheel* for Wtsud T aisd the addition of- llic cbirgea * \ L 
wutn: and fuel Id a carnage previously weighing about 3 ton^ mnil have been 
the cati-^ of the citr wirdiuary reduction of weigh! mentioned- After a taring this 
M actual fact,” Mr + Crawohuy uiOiLes QUt a statement of the weight iWtn b 
tbir engine being 20 Iujis. S ewt* 2^ (tha pouEidi and oimcCfl atp cltiillru,) 
Having ,l faithfully detailed M the particulars of ihU and other expcrtmiuila at 
gTCiirt-r magnitude, this eminent irESEk-master slnlrf, that M m all ibe cftaei named 
Mr. Gurneys iragiaie lias drawn from Id to 1G| times Lis awn weight-' 1 

Now, if we Udill il exclude from our mi mis all idea ol the Jbrcguing pbeno- 
mtfjcn, find were, for arguments sake. 10 suppose that Mr. Gurney * evidence 
Wei qn i|lu point correct* does nut the ^actual fact" data become acdlaliy 
tic til mu 5 l and ltence, ate Mot the deduetjojis actual fftives? FertiElp* Ur. Lutuner 
or Mr. Alexander Guiclt)!! willh^lpiuuut Df the dilemma in which these ocOCHUlti 
have placed u*. Wo are anxious only dial tlie unalloyed truth iludl be mid. 

( .Vu„v_—Mr, Ciunicv. upon being ttuked by the Cn-tukfiiltre of the House of 
Commons, lfi Whai is the greatest weight in prisportmu m it* own weight,, which 
Sluv carriage draws on rt railroad ?" 1 replied,, * 1 A Carriage was origitirlly iwpptMf 
to draw mily threii tinted it* own weight upon a railroad ^ but in Mint etperi- 
j]nuts which l made hi Wales with Mx. Crawshay, *fCyfrrtfc& Caslk p we frllrifl* 
ill ml experiment, that A carriage draws thirty limes ita own weight T") 

The valuable testimony of Mr. Cmwihay, }uit noticed, wai w highly [died, 
that we thirl nun-tlic r was bonsliiigly published in the following year, from the 
same gentleman, and addressed to Sir Charles Gance. It if- dated. Cy faith La Iron 
Works, 23d February, 1852. We regret that uur spat? will onl^ oHuw tis to 
gi¥n the folio wing brief exMct, which, however, kfelllH to the mam point: — 

41 As, hnwerer, facts uf past ikerfonnauces of any Lind ere more satisfactory 
ll Nbti cuilieipatiuns of tJa-e future, I heg to state to you, that in the post twelve 
mmth&| between the lit day yf January lttT(l and the 1st day of January L832 P 
the tiwoiiRitivH engim wbiufi I bought of Mr. Gumuy, weighing only tbirty-^ee 
bund rirch weighty intluding €VStf thing wlialnrer belonging to it, with water and 
fee] in a vt nrltbig state, conveyed 42/JiJ^tuns ofcuid, ituEi -^tolte, au;d imo,exchlfdve 
of the carriiiges on which they wnre drawn^ the distance of 2\ miles upon our rail 
at Hirwoin, m journey* of from SO to lit) tons, as suited our coavaitaur; during 
which lima die entire ceiutimptiEin of coal was 2P9 lotka, which, nt 3 a per Sou^ 
ani rankta In UL 17**; the wages nf the etigttLCCr 52/^ and thu-ac of tho boy 
I&^. Vlx r tfigether,, exclusive of Lhe trifling repair of the Engine, ami the 1 oil atid 
ntlirr liule ermfters required far its Ule, I12f. 9f r , nr less than one farthing per 
tm per mile, for the gfiods conveyed ; Jind I must not omit to observe to 
that hud there b*en Dnudy double the worlc to do OH rids road, rise engine 
would Imve done it w idi little or HO increased expense, M ilif WB* mvariobly 
WnrLmg idle for the parpoie of keeping lhe boiler full, abdttl U3ie half ut her 
time *’ 1 

To readers who do ant calculate, this xUitrmfni appears highly datEcfiug; hut 
A vory little inxestigatiull with we lMttk p *how it tu he the nrvene. Let Us fir&t 
liJok lu Lhe horse-power exerted by thp engine ; If we take the usual estimate 
of hurse- power at ISChf coD*tUUt force, at m 2 1 mb lU per hour, and esllui&te lhe 
resistance of the Hirwain rsntway B which Is Upon a dead lex-el F and has bevn 
formed Hints that of hfnnchestei ami Liverpool, at the same rraiiitancc on that 
Ph the LuiLp-r, which is ^th of the insittenl weight wc have lEJt.l X 24?] X S hoars 
X 310 day* = SU^S^OOO lbs. ^ 2240 = 30857 tasks drawn by oiye hnn« in the 
pir. If, however, we taJto the estimate of a hDice's power, made by Mr. Bcrnn, 
(whose rtsnttii art msich more entitled to confidence thmi thoae of nny other 
txp w nim r slM , m ouecKLml of die much more extended scale of his expntt- 
mentj,) w* »hall have ilia, as our datum fur a horses power, (being the 
m '"Afirn;e exerted by each hone out uf 111 at plough Eugj) and this Sucrcnwl 
tiitiuLEte wc End makes the number uf tuna drawn by one banc's power 
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43^11 in 3 ID days of nTdinary Work. Thlj powerful engine, therefore, did the 
Wfjrfc £if cue uf Mr, Heron's bunci. Let uh next examine I Is economy in the 
cortskimption of fuel, JL5 compared to Other kicomDifre engine*. Mr. Crewitmy 
says that 299 tons of cod were consumed in drawing the «2^0G MH»J m to 
ILL price of the ccdjp the wo^ea, and the waste bjf idle Work, the ume dreura- 
stancu* attend ether engines on other railroads, and can only affect this calculi’ 
Ituf] by unnccttJHLrily mystifying [L i Wu fhall, therefore, not notice them. 
Ntfw 42,300 loni conveyed 2^ tafle% arc equal to 105,750 tuns couvuyed one 
mile ; nurf from soma experiment* nude on the Manchester and Liverpool 
railway, it was found that about ten ounces of eual Were Hlffirient to convey one 
totl one mile. But after making every ailoWotkcr for waste, Mr. Wood:, in bis 
Trtfttu* on fluilnwul* (uec page 403) comidura Ufa, adequate to cadi Ecu ] 
euEnequistLtlyr the 105,750 tons conveyed one mile by Jrlr. (.’rawshay, ought to 
have been taken (at I Lb. tier ion) by 47 ton* of coal p mateful of the 299 tons 
consumed by Mr. Gumey a engine. Mr. Gurney'* mvmfiueni* in railway 
3 udemotinn, thercforo, coikiist in rendering the cost of fuel a Lx times greater 
than It was praviotu to this notable experiment, which has gone the round of 
all ihc journal*, and, we believe* hitherto, without comment! 

The frtulul ■ of Sir C_ Dance ilttte p that Ins carnage* were stopped from running 
between GloneesEer and Cbeltenhnm owing to there haring bit-li 9 <*r 10 inches 
depth uf rough stouea laid across the road* at tile initiation of tin? hors* 
CO&th proprietor?; and that, although the power of the engines VU Huffich'iLt 
fwr fnif average mad*, they were “nut powerful enough to travel satisfactorily 
on a row! bd treated ; kit Sir Charle* Danas had *hd iuftfckni to conduce 
hiru, t!kat little more power than wluil he pes&ussod would be mOktent to 
overcome all the olmtades of common roads; he did 31UL therefore desert the 
calm, but continue] his inquiries- Olid, experiments* daily becoming better 
acquainted with his subject, and yet nut fa well satisfied with himself* but that 
3 1 * became deiiroun of consul Ling praeticul experiencoj and this brought 111 tn 
acquainted with Mtiisri* Msudilfij aud FitJd, whose practical skill r RtdwJ by 
Sir CtkttTlci Dance'* infonuiitiou., enabled them to fit up one of the old carriages 
its sudi si rummer, os tu show result* far greater than any thingwhich bad Iwfura 
been accomplished by steam carriages upon common toads." This alludes tu a, 
jounrey eu Brighton, the particulars of which we cannot linst j rt n but they arc 
pven by Mr, Gordon in hi* Treatise. The connexion between Sir Charles 
Dance and the engineer yurt mentioned led to the taking out of n patent Hi 
which WE shall notice m it* proper place- 
The ipeoficatibn of like patent granted oa the Uli March 1-B31, tu the 
Meun* N apiefp uf London and Glasgow, eImuv% 11i:jL those gentleman^ 
noiwjiLitandlrig their unquestionable ability aa practical engiUerr** were but 
indifferently informed upon the progress of mvcnlioii in locomotion. TtLEy 
deKrihr tlkcir improvements to oomul, " Flint, in eotnmunruating the power of 
the engine nr engines for pmpuElitig the carriage to the wheels, by moans, of a 
hell, strap, ar hand, made of leather or tifty titwf faille material and! which 
bc-Es, of hand, works upon two pulleys or amrm. the one fixed upon a shall 
connected with the engine or engine^ the Other fixed Upon, or cnunucted with* 
the olle or wheels of the carriage ; UiGTC than Olio of which belts may be 
used if necessary. Xhil will he better undeTitmd by reference to the cut on lJie 
next pig 1 -, a is a horizontol steam hoder* with an bemisphorical end ; at i arc 
the two cylinder* of the engines working borizoulally. and fastened upon tho 
boilm ; C C iltha framing of engines^ whkh is also fastened tn the bullvn ftlad 
engine cylinders; d connecting rod uf engine; e the crank sb&fl of 
upon, which t* fixed the pulley Or drutu / from winch pulley the fltrnp i? cum- 
municates the power of tile engine to the pulley or drum A r which in the 
present case is fixed on the middle of the wheel axle r ; & A the hind wheeli 
of carriage ; f Fore wheel of carriage, which turns on a circular plate for the 
purpose of £tlidioj| tho carriage on the common roads. The holier* and engines 
being fk-mly f&s^Ucd logvtheri thlli forming one entire piece, h siLsiK-mlcd by 
ipringg i * n P from a frame work cm, resting upon the wheel asde* of the 
eatriage, ami haviiig no ctumcxion with the sui carriage or frauie-worfc r but bv 
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Hlp above arrangEment h applicable to canimnn or tumpEke mads, anil may 
Ikq eailljr iltened to he suitable fur railway*. The Jkgfanfc«i fay tip daips to 


tlii 


□r any other amm^ern ppt of tin? 


■ _r ( » flf the machinery,.fat toml? 

to the ap(.lieaticm of ihc belt, itoapa or bund, made of feather, nr any mhclr 
■“*“» materia^ With either cylindrical or con Etui pulleyi or drums, to com¬ 
mitment! the power of the engine or ttngmas to the whael* of CArriii^« r 

ITjo spedficatlon likewise describe* eonie varteliea of a cylindrical boiler 
made with U luugftnffinal central flue, Imnintifeg in dq hsmitphoned chamber 

or can, covering the whole of the end of the bwkrj frnm this chamber the 
hosted giuei are compelled to return through a aerica of b mailer tubes to the 
iFOlit end of the boiler,, whence they are conducted to ihc chimney. 

Wc hDTve already bribed, at page 477, u patented ioiprotcment by 
Hubert -atepEn-tison on the alio trees of railway carriagas. At the period 
we are now baiting of t another invention, from the bum celebrated iDcmm. 
pre^rni itself to OUT notice ; It is dated the 11th of March 1831, and h entitled, 
I mproerae-!it m the axles and part* which form the beariups at the centre* of 
WlieetB, which art 1 to travel upon edge Tillttaja 11 

Jn nrder to produceraSalloii in the wheel*, and ccnsequcntlv prapreflahn of 
tecmnuHne earring^ tl is neccumy to fii the wheels m the ends of the a jIt* 
fl . Wheat this fixture Iii effected in the usual manner, the weight of the car- 
"■S* IEld contettfa u iapported by tuncite bearing? resting on the mimr 
C2E *» f ihe ,5? llIuitt “ l ** «»i«. and hence arise* a diffinOtyin 

i 5 1 JJ*' rf’*" 2 * constantly lnhrKtied, 0* the oil supplied |o the parts 
.0 eo.it.et will W a tend™ to OP*™ by ft. ^rity to 1 

«w^^'iiasskaa“^ rf th " is - 

To wm^f Ibis Mr Stop^n«n employ. For and, pair of tthpEl*. a doubt* 

coaling of a Hollo* oo tid- estiendtics of which the wheels are 

q f ? ,ld ™ P“BS thTWJ 5 K tte hollow casing. did mppoitin- 

rntarbrf m bt - T( ^ 1 r k e T™** tlirrju f* *« "tedium of hollow C.^ 
Jh?Sid^J2lI^T “ r ^ cu f tnJclion - «*■*** the bearing. with 

Wnia^ ^. --fz necessarily on the outside of the wheels, 

arui the .JEM" 1 bc,TI ” 1)0 l * ,e canc atc parts of die heariora, 
pp t*4 weight or carnage being ruu net led with the to Mm or culid 
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pari flf ill lt bearings, tin? oil witl have a tendency hj it* grurE ij to accumulak 
OR the rubbing parts, and thug combine a perfect lubrication with Bn aceinomEcat 
E'ljpplj' of lubricating mnterEaL 

The Ri.lici jvsifd are mnde thickest near thirlr extreirurics, bo that the parts which 
pEiag through those portions of Lhe holl ow asks which are filed into I he naves 
of die wheels, and al the same time the apertures of die corresponding parts of 
the hollow ask-jp art! dimEnbhed, both bcEn* turned perfectly cylindrical. Lhat 
they may he fitted together with fiEcilitj, and come into contact only where the 
hearing ore inteudwl to lake pLace,. 

In September 193], Mr. O. H. Palmer, of Manchester-street, Grayi Inn 
Road* took out a patent fora variety of improvements appertaining to locomotion, 
which we ihall proceed to notice. 

_ The dwtHUilparts of ib a engine oiut bolter which be claims sl* being nor el 
either b prmriiik, or a* rcgardi iheic peculiar nmdrfictttioh, arc,— 

Firsts The sdfrvguktiflg hhst apparatus, by which the quantity of fuel r.. be 
ignited in a given time is governed, m order lo insure thv genmiLLDn of a volume 
of 0tcnm h ■ liked precisely totkll the variable speeds tmid powers of the engine. 

Secondly, The gleam mlotlbc ?uli-adjuHtiri t £ niijpamtu^ which act;- in conumc- 
ri-’-n with tha blast regulator, ami is ==.► contnrej ru lo lift the weight from tlw 
lever of tile safety rake, and penult rLm steam in e^Crtpt' from lhe boiler should 
thfi aforesaid Lippantlufl fad of instantly cheeking its evolution. 

Thirdly, Tile sulf-actmg safety apparatus, by which the fccurilj of the boiler 
h insure-.I akould thu apparatus for Bllpptving it with wflter Crcil in in effect* w 
that in the event uf she water in the Boiler being reduced below n dern-rmincd 
^vet, the piroceaa of combustion will be instantly luspcudod, and the hAkr prOr- 
teeted from injury. 

Fourthly p Mating the products of cn to bust™ arrived from the funiuce 
escape into the atmosphere Muw the level uf the furnace haj-.i, which will wimt; 
clfcctmiliy pravfUL the admission of ftlinotphiTEc air into the furnace, ^trpb'ng 
thfit portian which tile blast anti calorilic regulatmp apporulEEs. jj- 1 nrtiidie 
Id El worn to project upon the fuel undergoing conibuslinm 

FikliEy. Hit pipe* leading from the opp^tiu* ends of the Horizonte t port el’ 
dm taler. are dedgmol to oemvey the water-rwhich must be di&rilkd) nm-t 
roinote from the direct aelilm of the furnace, to replace that portion which nine 
bo carried in die upper part iff Lhe boll-i-r by tin great volume of steam gen i 
rated between the two concentric cylEndtTf?. " 

SLilkly* To Insure a length of stroke in high pressure engines, and th:ii 
without mcreoging the dim i ■ c?er uf the piston rods beyond that which hi required 
to withstand die alternate tug ami thrust; mid widinut reining lu the very 
objection,ibL' Ebnrt stroke and piston rod ivf — j Lrp i diameter. 

Seventhly, The tfd? valvoa, with tlieir various inrjdificatinnv requiring Iiriihcr 
caaiuga nor itoffing-bose*, the patentee claitiM as perfectly notrif tire acllim n|’ 
tbftHi being seen, admit of inaLhcmiiLical adjustment, and enables the engineer 
instantly to reverse or atop the engine at pleasure. 

Eighthly, For a mijdihcation of die craok and beam Entcuded to supersede 
tlm oiifi of a he am of the Usual weight and dimcusianir, parallel motion, cros* 
heads, and eoNtly lirtm^f and bearing! connected therewitL ThknitMlt of tm\- 
verting sIld reciprocating into ihe rotative mutiou, the pateutze sayj, ,£ accom- 
phshei the grand dtinderatum of niaking one cylinder produce a ntwre regular 
and equalized motion than can bp accmnnltdied by two cylLuders when a^d to 
give mutton in locomotive engines or paddle wheefii " h 

N Litthly, The coniLtmarion by which highly elastic of any [crnpenkinrc 
may be eoiivcrir-d inio water, withmit the application of mjeetkins, or hv the 
nstCl’LlJOn nT surface bj making lha cubic contc nta of the candtnfting chain bur 
equal to the number of cubic En^hei uf Hietuu dischan^nL 

Tlie said eimdcnamg vessel to consist of one or more chambers, which mnv 
be made of Light copper of other makriiil. The sphere h preferred, as comhininh 
Strength with great capacity^, The convemiem of highly elastic ik-cmi inn, thu 
liqidd State hi tu be accomplished 6HiuMV% bj expansion, wEtbnut re^ird to 
euoEmg surface. TJie patentee claluii ihe making tbs conderaing chnmlicr nf 
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flfixihii- soil 1 * LiTri i'f'5 . bjs rarnielicd eanvaa, silk,. ruLum, nr uth .r suitable air sind 
tiL&am-dghl nuitiriul, bo Mi to dl|up of itidterwitt iuJhiiku iitid eolLapaing., every 
Stroke of the rliginu; ;Lud tn ovoid rupture (should Mu- hTs! ;llki t-e^r arrive al ran 
elasticity eKcecdiug the atmospheric pressure } r it must he Enelosed in 4 l um 
wire easing ts ^m-rmii thi- HftHinph^mj uir to Cuter and fsceljm: with great facility, 
without checking the inflation, ur collapsing L -r lh E ul unwind CMLiIelLuinir lLlluh- 
bcr,. The mere this condensing nhjnnner -EKceeds tht- proportion$ given, Hie 
more effectual will be ita npemiotl, la the steam will expand with Iocs runistnupe 
iiun in a tewL of Ins capacity. a* it more reWEtto llie JiWKsi ef turning: 
highly elastic stf mi into the atmosphere. 

The form of the angina, as applied Ul looumatiTt carnage, will be explained 
by die ftfUnwmg fljgin lw, and dos-zriptive references accompanying them. /7y I 
H'|( the previous pa-,-*, ill Mi flllf Patton *huWlll£ the difljwaiticm wHl*^ vrcHniia p.xrti. 

2 is u [fiiLgitudituiJ sivtion of the holler and tnrnacey showing lIh- flues, 
stcajiin cylinder, Arc- 3 is a trails Vctthi section nf the boiler, furnace, in ill 

calorific regulator, showing ita connexion with the hi rut regulator. Fttj. 1 IB a 
f.eLoJiid plan nf the lower port of die boiler,, furnace, and thit-H. /Vy. ■, [, - x 


n$. 




iV-a. 


^ 5. %. e. 
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longitudinal Bicb’nn or one nf the Hide xmlm with its rent It il 3 pLin 
oi the Eflat, showing the Steam and condensing passages* The same letters of 
reicraara aru used to dr note the iiLme part.H in' all the viewi. A is the boiler 
ill the tower put nf which, mill concentric with it, is placed [he fiirmtee H 
secured to it bv flange, bait*, and mats. The gi^te C La supported upon an iron 
frame ih and 11 retained In its place by a wedge-, or oilier aim pie fattening and 
p_V rett-EH-lhg which, 1 he grate may be whhdrawn when nfijuLrrd, The furtmj’e 
is Tb pEetiid Prrj with fuel through 4 tn aperture in the crown, by means of a pipe 
ULtendiiig native; the bolter termhuum by two Sfhfe* Ihr dnem, which art ftftci- 
naialy opened whrit fuel if admittrd ; In prevent lhe discharge «f ihn heated 
ga-eF, n rake la working in a HtlfHii^bns, to fur™ the- hlt\ into the fur- 

nne-eilmuld ihe pipe ^et choked, ft i- tin intention nf the paVritoe however 
lil a *l' 11 • acting mode nf fading Lhe funaan? with fbtl, by means dTAukd 
r«L- II. a 1 ) 
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roUefu, or other BdttaUy efficient tnlollil, and which will receive thrsr motion 
trcm die iteuMncme. E E E E ure four flue pipes ccroieded to die top of the 
fumiice, Hid de&ceiidjng below the bottom nf the ash-pit, which prevents the 

natuntl ftew of BtOliwpheric atr (O Hupplj tllfc t , 

r |Tie exit of she pipe A bdnp rareied klov the level of the furuM^i uadopted 
in preference to coeki, or such like contrivance*, in eonj LLIIction with the fahut- 
re^iUuTig Apparatus- t 1 F cue two eirtrukting tubes, hy which the annular llwrt 
lorlnd the furnace Is more uniformly supplied with water. G, n pipe with its 
VnTra* (trough which the supplv of water to the boiler ii uiiivted, to rcphirt: the 
quantity l-v apontel H the injecting pu mp for supplying the holler w mi water; 
I, the tkiwing apparatus., for injecting thercqUMTe qaa&tky of aLmcidpbcrie ur 
into (be fumecer K-, a pipe through which Iflfi atmospheric oir is rejected into 
thfl e-aiing L which KurttJtimU the ash-pit, between which m cotnmuitaLtiflH U 
Ibttned by perfbretiom in the lirtrw part of the Cylinder W h I ch Hflltibibi die 
furnace; the blast » by this fflMlH rendered Ieh p*rtM in iti action on the 
fuel, To one extremity of the nfpc K W qtludwil a rcguialm- valve or MVCT M, 
which, when clowd, prevents the -exit of the air coliUuned m the ppv—-the 
quiinUtv of flir discharged through this aperture depends on the iiren of the 
opening given lu the I'alve.. It ij opened of ^hut, or otherwise atiji tried, by 
moons uf a screw anil bundle, or may hr operated upon by any oilier eonve- 
111 .-nt means. Thi* valve is used lor regulating the quantity of nteiotplitnc 
air psEBi'd through the furnace, suited to all the variationB of rariataneer To 
ihe other extremity of the pipe K. is mtflpted a hinged valve or GQVfr N, eg 
wckrhled H* to counterpoise the pressure of the air within J r the pipe, wh», j n 
closed, compels the air discharged by the hlowmc apparatus to pass into the 
casing L r amt from Lhsue# into the fumatt, througia the il UP-pipcs E E 1 Aft, into 
the ntmi*phere p excepting that quantity which may bo discharged through file 
valve hi, The Use of thS valve is to limit the temperature cf the water, and 
conaequeotiy the pressure of the steam in the boiler, by permitting, when open, 
the discharge of a great portion of the atmospheric air otherwise requited for 
ramhustinm To effect this object, the valve N la connected hv levers O .Pi*, 
with their necessary redi nf ccmmunieatiQUj to the Cfllorifie regulating Apparatus 
R a which contifll of a piaton of suflidetil area in overcome lh& reiistanco 
opposed to it, working through a I tufting-bo* in itcylmdriciil yypheu tube, con- 
laming a quantity of mercury fti a medium by which dig- strain, passing from 
the bailer into the regulating chamber, sets Upon the afnrc&aid piwtcin. Si a 
safety-valve, with its graduated lever and weight; a loop T \% farmed nn the 
olid n[ the lover* AUd embraces the screwed end of the regulator pk-ton j when 
the nut V comes in contact with she tuup, the kver Wld safety-Valve flfe lifted 
effcemnllyi preventing the nCflUlT«nce of accidcnls, abokdd the nafety-vnlvD 
remain deeed beyond the ltmEEing prassarc. Tbt? action of the sdid:y-Talvu 
and lev&r lh remlrtcd flimullaneout by two imall cunnoolling tints. At a is_ n 
chamber nttoebed to the crown of the furucLtr, and connected by a tuba Yi wlEli 
ll piston and c>Under of prccj^J.dy thfi same dcicriplion ami C«lltn 4 ?lljifl as that 
iiiL-d for the cnlortflo regulator R. iml knny be placed in any dFnvenu-nt flituiir 
liou for operating on a safety slide cock or vaJrt wbich, fbtn lbs water in 
the boiler has evaporated so low as In endanger ils safoSy frnm 0 detici^liey of 
supply from iIlk f^tc^jmjnp, ii cIoMmE end ctunpletdy pruvents the passage of 
atmospheric Atr into the furnace — thus combuition iiihiulUy cease*,, fbe ignited 
fuel h^sng deprived of air. Tile (notion COIfUlUl nicated in Ithe piston by the 
steam generated in the rhnmhcr X, operate* un, tl^e lotera ihown, nlriQ the Ver¬ 
tical lui-tr rising with tbc- piston, Iho detent paases the projecting fln p when 
the xlide ft ii injtlfitaMnUily reloaaedp ami falls bt hi owti gravitv" cn mpVtvly 
dosing the pniMgW through die pipe K. The comhiuLicin btsng aLt^prnded, tlio 
lempcrmtuit: ctf the Waler, and consequently the preencre of tiie jb 

instantly reduced, thill preventing llie dcS^Uction of the boiler by the powerful 
aetjuu nf the fttcLwbfU the healing ^urfnC* II Unprotected bv the water Fne 

pT.-i/Ili-.: _.i. . _ .-,.™it.-tl 1 __ * 
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been rendered tco confused- The steam cylinder* pfttnn, and stuffing-boxes, 
btiiniz of the usual emixtnirtiofl* do not require s. particular description. Ike 
aalv peeuliariLy being th* gT<?0t length of ihc cylinder compared with Its 
diameter, mill the suiidl diameter of Use piston rod. The adjustment of the 
nig-tcm ill (he cylinder is affected by mow of screws and nuts at the iwa ssUo 
midpE, where they are Connoted In tbs chains i j by the loop* r r. The slide 
valve* a n are connected together by two adjusting side roda A ^ and have two 
apertures each, with a cannBctmjj chamber t. Toe floats Lave each three aper- 
tire s, of equal a™ with thusc in flit tilde, SO thal the alternate operation of 'adniit- 
durr .nteam to the cylinder, and condensing it* is produced without the aid of a 
oiylng OT COT €T over tlir= slide, The movement producing lire altem nting motion 
of the sliders ii of iba lappet kind, capable of the nicest adjustment, by fticfiiu 
of Eflrewa and nuts at cadi cud of tho tappet rods (Id which also conned them 
with the chains, c is a turrilig ? for supporting the tappet hrrar/, and the guide 
rollars y J r against which the tappet teds rub. and by which they are prevented 
from deflecting out nf the right line when brought into action. The side reda 
fri, are united at h, the middle of their length, by A carriage Affiliated with 
friction toilers which h wit traced by tko forked ends of the tepoct rods/ and 
hy which the slides axe moved. The pressure tending tu lift the slides from 
fheir softis by the action of the steam in tiuir passage#, L* counterbalanced by 
aji external pressure produced by IWU helical cpriiLK4 i k, at the back nf cadi 
ilide. and (he friction is dimrElMi ed by Earn grooved roll wts l f, marking on a guLtte 
parallel to the face of the tlidt. w is the conjuring chamber, join which the 
Eteam is admitted after it performed its office in the cylinder* where it fo 
permitted tn expand freely. The akdu valve seats communicate with the upper 
part hv the pipe* ft« r which enter I he chamber orMmtely T or united in one 
pipe. The water product! by the condensation of the swam i* drawn &om the 
chamber by the force-pump II through the pipe and valvea o, which, chaml^r (ft 
furnished with an inverted Sflffcty-VlUVe p to pflVmt colkpring. Tbe iteam La 
completely cidli^l from the engine by cloning the slide valve tf. Tbn chaine 
Ii ore hied to the pulley ■ I i, whu&V tties tnru in bearing* on the bracket *** 
firmly frfcirred to the te.iTiAvcTse hearers of llnf frame work tif the eamogc. 
These pulleys uliuuld be mam in rircUiuJcretLCa than duublv die length of the 

£ mu’s Stroke* The reciprocal! tig motion of lb r pulley t and the engine, prer 
ce the revolution or of the cruuk abaft W, by means of A lew keyed 

on one end of the pulley axssi, and (he iuterrentMiu uf the OOimeetM rod y, the 
crunk shaft revolving in bcanJjgi attached to dm frame of the carriage. The 
fifedins of the 3 Ever must exceed in a trifling degree that of the crank m ip. _ t f a 
toothed spur-wheel working inis S pillion of half its diameter on the axil of 
the carriage-wheels eo l£al the carriage performs a disinuCn Cqtifli to tWWB 
the drciirutereueis of the wheels 5 firf flwh double stroke nf the engine- Arty 
other propertinna of the wheel and pinion may tif course be adopted as the 
nature of the machine or Olu required speed of tlsfl carriage may reader necc9~ 
sary. On the trank shall W U a pulley ft gr^ ft vad r to receive a eatgut hood for 
die purpotf of driving the machinery te wark the blowing apparatus. The** 
wheels 3 and pulley iij have been repre^nted hy dotted lines to prevent eon- 
fnkt mi- Th* nrnemurry for working ihe blowing apparatus conss^ts of two 
pulleya 7 on an axis H, supported on Iwo brackets 9 ttxcd (n the- tide fri-lHCi of 
the carriage; olio pulicv m rBcelve iho rnotinn from the crank abaft ^ n and 
the other to cocmun utciiic the motion to tbn pulley Ifl. On tin? axis of the 
blowing fan a greater number of priUeyl may be found convejhcnE to vary die 
ve3«ity erf the blowing fon. ftCCOming to Ctrellmstanceft, The policy axis S is 
cranked* to form a winch by which the blowing apparatus e*n be wurkvii by 
manual labour, where the engine is at rest, and for tfhlch puiTMae n provkinil ia 
made to disengage the pulJcy thim the eriUlk shaft W,by iUdfiwdw brass bear* 
ing* ill the bracket brads in the direction of the clank shaft. TtLe catgut band 
wul then be ihick^ed. aud the policy wilt revolve without at; when It is required 
lo Ite cuniieeled wilb the engine, the reverse uf lid# operation will ho necessary, 
in either ef which iiosition^ the axis will ha retained by a bse screw 1 l r The 
force pump b workt4 hy mean# of an adjusting enmk 12 p keyed on one Hid 
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the flxk of the pulley ft anil m ffiffiimir allfl# widi (he ptifflp [mtoa by a ern^ 
ifefltinff rflrl And slrnga 13 + The pump ia *£CUTh 1 to a portiim of tlur brjdict 
jFnaiertmg h*kiw tlrccajrlogE (hup** 

Avoid tin EmpinUrMt! i'i t that Ls liti'ly to occeff OccnsicFfiaJly firm mow cr 
kc upon rad Wavs, Mr. Grm*e r u.f Ifiixy., hjiH prappH^ip UIIeJlt A EPfhtE-nt riijiit,, 
™™ the ^]ii Feb™*y r 1831, to dtail™ fie tame by muting iJk rtlLLa bulfii*\ 
md oiii^Uig hot whIlt, st«ttm r or hot nit, ua pmt thrmjgh them, ko as tu k*ep 
them at 3 . teilipttiiure iIioti the freennj* pniniL Fur t h £a purpose a bailer h 
to be urerfed by the aide of the nlZhud, at distance* of two or three mile* 
mm each other. One of these hoikn being I Up plied with W*tcr P aud hrn-t 
Applied, Ihe water is forced, by the pTCUore of steam «m ila Evrfm^ through 
a j p, ihi l cflfnmtmicatin^ with the hulloir ratl ? and Teaching nearly tCF the bottom 
of Uic boiler, nntl tkll^ the railway, til] it ceases to £iv* oat ii sufficient niiia- 
tity of brat Ed mek thfl iuow or ice which nuv lodge on tl« nil^ wbrli the 
water ii mumd into MlOthrr boiler by Uicmb of n Ceding vessel placed aver 
J t. Ilris feeding vcheI is ratltireted with the taUer bv tWn- pipE 3 r —fhe one 
dewending from its bottom to T«T nearly the bottom af the iwlicrp to frrrm a 
water comLnutdcodon,. and, the other from it* top to the top of the b-frilcr, to 
form ft Steam eniiimuiueatMW- Each of tW eammimbaltuns ±b provided with 
l rtop-cock and from both of which, » wall ns one from a cack on the 

pipe which jnpphes the t&Amg vessel, iuc coiineetml with a float m iba beikr, 
by mesns of & wit* passing through n Bhitflfsg-bos H in a manner girndar to that 
described m Vd L p. Slf#, where the flewt dosml* by the escape of Water 
through ilw eiii pipe into the rilli : (ha Atm mad water coEiimuuication fruui 
ttir feeding vhmI Ic the bailer are thereby opened, w hllq the supply p j h C fr* the 
feeding VcsbeI is cku4 when the water wttloiiipd thircm in forced, by ihc 
pre^ur^ of stem nn its HJcf&», lain the boiler, till the float la elevated #y □, 
Eo close the com tnkuncatiana between the feeding rcawt and the boiler, and tu 
imeu that hetWfiim it and the hdW rads, for tb* idmiulob of a fresh supply 
of eonied wafer, 7 

It t< rtoted in lie apeeifi aition. tint \Mlcnd of the hotlmr nil^ lot wni«- 
pipes rnAy be laid afeng the line flf rwul, in tnttlwt will nits of tin- niusJ con- 
ttnictmn. The lengths of hollow mil ore conneeteJ loeclliEr hv ni«tM uf 
Wpper pipes lining accurately into the ends of the pieoH of hollow rails, which 
they unite, leafing a space In-tween them sufficient tn allow of tlair esponiion 
ay tbr mcrejued tEmperatum. 1 

nJ« n J5t“ 1S31 ft patin-t was granted to Sir Jauw C. Azkdrmn^ 

ijOJ-L cri iSutEcvant Eajik p bElMll, for a Vmy judicimts nrrangenwnc of me- 
duuiMm for propelling carnages hy manual labour. This gentleman dcsign^l 
CAiiuge, in which as many an twenty-four men wi'h? arranged OH scat?, in the 
manner of rowers in a twist, but in two lien, one aba ire the uitier: the action 
wns ncorlv the same as ihe pulling of oars, the nnly dij&renrr being, that hy 
. ir ‘ 4l|l . ef 1 nil the men aiUin^ on ona seal pulled ot one horizcmtal crtKss 

bar r each cib^ermEy of which Wt» forpLihed with on ami> friction rolUv, that rau 
bejtw-t en goidi.: raiLs an thr opposiLe sides of tbo carriagie. Tho ends of each 

TZ.'T??* bare were conneeted to reripraealing rude, tlml gave rjiotian 

,! Wbth W V C r W "i , “ , , Sl1 ’ r “ T eeW ’ thBt similar- gear 

Oil the asu of the ranoiug wheel* of (be carnage; so thm by iLdinc- the rear 

on tie Uli of tha latter, any tcqulTed velocity could be eonimuuiBafeil io^lho 
enmagr, or • «dd« stop made. A enrri^e of tUa kind it cm Ji po^d lO 
employ as a drag, to draw one or mare CHrrkgen cmstoitiiim r 

The worthy Baronet informed va, that fur had chiefly in r (^w t |,.'*?'.V"*" "l 
troop* by this method, which would enable lliem 1,1 effix't .vVr «, 1 

r~'" >»“™ ^hw-^£wi£*S*jS 

■rrler^ <faril,a * MB ° f ^ P “ W wilhuut 

Mra Alexander Gordon, m his Tr&vtixe before! referred tn. 

ftllr-nLpti at ■ hgjmo-loccmititiQTL, " r erc^nl the Use of hia lt?ini rarci 

□rcivf-ift m bts opintun. Lbs iiltrr vauitv+ if nut impietv. uf l| v CG 

hind. II, ins&i the I'W^ a, the most 
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Henca he deduces, that M ihe tnaxplitaMo vitol prmdpEr Unto™! by lbs nmni* 
patent God upon hia creatflmes can no t be Mupcrseded by man a utmost know- 
IfrdgW cn mechanical science/' In our simple opinion of the tnuitcf h Mr, Gordon 
hoi entirely overlooked the obvious fact, that wfiatonir uwohiuiicflJ impravem*ni 
may be effected by th* "creature," it emit necwaflly proceed from the Creator. 
A dm Lc tang, however, for mere argument'* Hake, that the tr/Dcjjinfe w&a ft failure 
upnn the common ruail t docs it not fallow that npon a rail* ft V, where die reilia- 
Laiiec to motion Si cmhf * fifteenth part of the fornicivthtil t&e ejfcr would ha 
vastly increased by the e^rtioEl of the flame motive fbwcf And although the 
railway tsoriE of die results of our intferad knowledge, arc far from Muring 
that Messrs Stojdnmsnn and Booth haves yet utlained the H utmcilt knowbcFnc 
in mecbouleul Kwuce" that man i& capable of; or that the Omn^wtanl may Jot 
voLLubaofi: to man such an increase of his capabilities cl* will cause do* present 
age to ha hereafter regarded as one of tempo native darkness. 

A patent for a locomotive machine, benrinp graal similarity t» Sir Jamei 
And^rson'i, last dft*Ctibed r was taken out by Mr, A. Cochrane, m the lOlh of 
the ime month; in conformity with which, a carriage was ‘constructed end 
impeded through the streets of Loaded suoti afterword*; but from some defects 
in its construction, aa weft as front there being too fcw bond* to Work it, to 
overaoma die weight uni friction oi' the machinery^ it did not perform 

fhctoHI>% 

About this period several paten La wcte taken out for improvernctits in die 
consUrnetmu oftlse wheels for railway carriage-. Mr. George Stmn nun's plan 
consisted in combining wrought LFpfi and cast iron, jn the Mowing manner: 
The Fpukes ore to be ntnifo of wrtHlght-irein tubes, compressed from The circular 
into an elliptical form; these are to In? laid and properly adjusted in the mi mid, 
En a true radial portion* to receive the urtve and die felloes, of qo.it iron, made 
tij [waring tlic fluid meld round thm. To labtoilt a perfect junction between 
Uiolwn dOJertml kinds of iron, die end* of die tubular spnkiH are previoodv 
gLazEd hy the application of borax over the lurfuw* and ihcu healing tho metal 
until die tail fuse* over lL The ring which conatitntea the frlluci Is ciwt in 
three portiona, with an open fpnee betwee il thcin r which is done hi permit the 
CflHlraUun in conlmg T end to illffw of their being ftftvrwurda keyed up firmly 
ill dear places. 

Mr, f tco. Forrester, die eminent engineer of Liverpool, nl-m had a patent tn 
September 1831, in which he proposed to mute oast with wrought lron r hy a 
very ingenttmi and beautiful proeEus, especially with the view of culiatruqfW 
the whetda of railway carrtRpra. The specification informs ie*, dut there S 
flrs.t to be made a skeleton, or light frame of wrought iron ur alecl, of the furm 
required, hul of conflideratily less thicfcncflrf. This &kctefun id to be bi'SphtEned 
by grinding, Kourlng or filing, so as to adapt it to be tlnneil. The ardcio to be 
rail having been moulded in sand or loom, in tlic common Way, die tinned 
ikelctun !a carefully htid In the middle of the rcspccttvc parts if [he nmuhl, 
p[tiling pieces being attached to the Fnrmer T to krcji it in its proper place I 
tlic mould i-l liow to he closed, and the cavities foLiued by the pattern arc to h" 
lilted up with fluid UsLs-t iron, which complete* the operation. 

The locomutiTe H^aiu carvmgc h contrived liy Ur, W. H. Church,, of Bir¬ 
mingham, now comes wader our observation. Hia Efrit patent for beomotian l» 
dated the thh tVhnniry, 1835 J in th» the principal novetties elftElncd are as 
Mlowi ?—Fust, the frame-work, which ia m*l to he ntorttfled tocetbrr iu dm 
uflujil way, but iinited to^cdier by Lr T, fliit h ood other aFmpcd non plates or 
her*. Milled on ^ach side of die wood work* to obtain Ftrctiglb. Tlib fnime- 
wEifk. well trussed and hracetl, encloses a apace bclween a Mh and lore body oi 
the carriage* and of the flame height els du- Eatlcr f imd La to ranhun the engine t 
bailer^ &e, 1 he boiler COTisksLs of a scries of vertical tubes, placed iida by aide, 
into each of which !■^Introduced a pipe iIulL pasaes through* and 1J lecurFd at 
the bottom of the lazier tube ; the interior pipe ■Lun^dtilte* the fiai > each of 
fhem lint pOMCi Up through a hoi h-f lulic* and h dtrn hr tit sj-phoii-Wtur, and 
P^sed di5W« ftliothcr till it reaches as ]»w r or lower, thou the bottom of the 
fire-place, whcncfi it passes oH r into r B general flue in tfr'Himnnication widi an 
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eiiiftuftiug fippufllnA. Rome Bthvr corapEcatiuni of Lntn :brm □ part 01 Jin 
tirrftugcnn.MiL, which our limits forbid un to dvavfibev Twn fain nfe ctri [.bjreil, 
one U> Mow in uir, acid lli'i Qlln f tt> dniw L( out: the? are worked ns UiLuJ. _ls_v 
t traps from the trank shaft* This wheels cf the carriage nfr emisLnieicd wi tli 
tin 1 view of rendering them to a Certain degree drtfllk, m two ditfirrcUE wisye: 
fbfHt r the tefluc! are trunk uf pevtnl auctesriva lavers of broad wooden hoops, 
and lh> rtf are covered with e chin iron lire. having lateral atnkjKi IP bind iha hoops 
lug ether; second, these bln dtug-i traps arc cut Lilt: rted hy hinge j oints* to i kind 
of flat Ulm: l Springs Kdnewhat cum d, which lorm ihe e, pokes of the whceL. 
Tin -1 ajiring tpokoH ore inJiradcd to ubviaL the DBMi^ fit a great measure, 
of I tun ordinary flings, and llitr dnsticily of tin. 1 [ rtiph.-r, h dr-i.;n- il tliaE ihe 
vLidding of the dfdn jdudl preraU the wised from tnming without propelling! 
I Jr, Clsurchp bowe-ver, proposes* in addition to spring felloea, spring ipukes, and 
the erdinary EprinjgE, to employ uir springs, und for Mini piUc| jO:i^ provides two 
of more cylinders lunik fait to tbe lK*dy of the carnage* m a vertical position, 

L |-,-vd at tap, arid fumiib^ with a piston, with pocking similar to the Cftp-Wniher 
packing -if ihr hydraulic press ; this piston is kept covered with oil, to preserve 
St in good order, and a piston-rod conn-Mt* it with the supporting frame 
of the carriage. Mu Iloij ia cutnimmkated hy two Bloom rwlmdelt mad a Co 
oHCilkte, being mapended tm the end* nf tho eduction and induction pipes over 
the crank eh aft. "Jnc crank ihaft and driving-w heel axle arc conn uc ted EugetUer 
hy mean* of chain* ptuaLa? iibuui pitched pulleys ; mid there are two pairs of 
these pulleys., of dilhrent sizes with respect !n cadi other* hy which ihe power 
may he varied, by shifting the Qiutinn from one pair !u ihe flihef, hy mean* of 
cUlUrh hones, 

Skvfrii! EisdOFfisive patents liave been i&kfn hy Dr r Church fur Lntprwvritients 
cutmecLcd with locotunlivc carriages ; but we rcnTC-t to state 1 tint we have 
hitherto Inal wilh aotllllig io his ammgttELenfca which the eulogies of ihopra&s 1 l-i 1 
u> Ui tn'ipo for; hue, on the contrary, im-st uf ihe conbivautci anji^ar tu us to 
be rEither ratrugreesious tlian iinprovirmeuti in practical micucc, Tne VrTif *tiL|« 
and unprafilahua idea of propelling upon iphenndal wheels {made so by corn- 
eiM9«il«e0i oil<3 thus CMUcxtiiag, in clfccE, a bmd level gqrfnco into a constant 
lull, we should never have suspected ^ cinanale from Ihe mature and 
ptiic mind of the pntcnfeoo. 

It hm Iwtti ftiittd in the public papers, thal Dr, Churel/l carriage haa 
recently fkfsn tried 111 the Itreeli of fiinninghatu, and that it performed very 
si tidily i how flu the arrangements in that carriage correspond with the 
de^nptkiiL <ronlailled in the palcuia, we bs% ISOt iutbnncd ; bul we suspect 
there must hare h^ep a mdkal nf«rm to enable tho machine to wort al oil. 
A beautiful print uf L&r. Church's canriege woe pubbihed in Bimtinghom by an 
eiytJat named Loul, a cupy of wldcL is given in the Afjtpttrirtf, 

NOr l?ktl3j 


nil- Ileal invention w\.- have to record, i:amnated from the prtiliJQo mind uF 
Mr. WEiiim Henry James,, of Birmingham : it blossomed tmriy, but Uld 
epthrvj fruit never can,e Io maturity, owing, we believe, to a d^fideimy of that 
nsvtalUc nulrimrnt which is indiipviisahle to the mcorMipfijl culture of steam 
carriages ITn pevideation uf bi? patent wbtcli w:t@ dialed the L‘ ; th i.-f 
August, 3 i* too volumiuirusn *nd tbe iilustiativc drawings too elaborate, 
in rn-Ailc mi y^cp to tomtcusE on Idtelllgible dcrcriptmu wiilun tl,e *pa« 
.ijlowed 11 -. We muit, therefore, hriefly itiEe lirat tbc chief feature U n 
powerful 3u^h prwun- boiler* iWmrd »f a hnrimnLul tier u-f cauHrun plains. 
II '- 1 rk'^y ca&t W]tJl iLtbulnr mviiics in the body of tlm metal end ihrolmhutrt 
its ana. 1W HTMI« hold the wiLier to be Vftporixed, which is eaniSmtly 
mudc tu fluw 11 LTmighoul the UdJf F by fm hydraulic apparatus wtiic), the mvE-ntnr 
dc^minnlM a " he t ir!-pumpTim fire operate upon the entire hottom surface 
ff eu-vh wBtc^plate, and Uiv itemn n toflecled iu ihe high^t plate u> whirl. 
in ... h> the usual appendages, h a Itr^ni pi^ 

wbh b sDuiidcd by tiu rnntinn ol a lever op^ailug tipna a ™l^at the ineuc- 

I"" , l " f l l“ ot,s “ ” 1 K €nimi BTT8n i r ra^* if tl>i wuriiific, wo must 

I^ttfr iW rvadCT tp |3?^ WifuLltd docunkcnts. ^ 
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A very singular and in Semi Eng prBpGsitifln has been lnude by Mr. RiaLaril 
Badnnll, frr travelling upon undulating linn -rtf railway an preference L-> 
ai raigbt or Wei lines, trim [lit 1 vitfiv uf saving iK^miDtlri! power, by the apph- 
catiun nF the natural fierce of gravity in the dewfCU, SO m to obtain a grenl 
momentum iti muting the succeeding ascent [Ilk plan in Ij— c explained by 
hlm&idf m the -i]'■ ■_ ci ll u LLli-L'CL cf a patent, dated tLc Slh of Septa 133 her, 1b32 P widen 
be obtainad fur that objeci- 

u ] ( a plummet impended hy a Etrfng, fcs in Fig. 3 . in the annexed engrav¬ 
ing, From [be points, be dmft - ji away from the perpendicular line to point 
J, and there let gft, it will frJI by its gravity to t 7 rn tbe ftFCul-,' but m its 


iV-1- 



fidling, it will have ncqnired so much momentum, at trill ca?ry it forward up 
Lh a simitar altitude n! ik*- puml r, 

“ Let it ba ntppnsr-d ihnt a line nf rail?, Of tram-way for nurTTo-Kcs, be so cem- 
stnirted from the summit uf two kills, n* Fiy. 2, mr -^ a valley,,, lh.it iIlh descent 
from an-. 1 liiH, as a, to the Gilley A, nhidl subtend a similar angle from the K^rl- 
SOUtal line to tlic aSCtfUt up tbs other hill from i to c. Now if a train-waggon, 
at ti, be placed fll the summit of tbe drclmiv d ? il will, by its gravity gduintf ~nm 
devm the deluding litic of rails tu ine lowest lisml l ; but, in *n running* 
according to tbe principle of die Qtfllliitfag p-mdnlinti, cl should have ftequirni 
a momentum that Wuulil carry it forward without any Additional farce up tin- 
oneendhg line to the summit of tbs lull c, being at tbe facna althudt os the 
bill ft. It is quite cut to in lb at thiE wnuId really lake place if ilia force acquired 
by the momentum Wilt not impeded by ibe frirtiini of the wheel* of the carriage 
upon their ml^, BTid upon the mils ml which they run, Fle^co, suhSmcting 
the amount of friction m A retarding force from the momentum which the ear- 
ri.-i-c hi* acquired in defending frmri n to ft, I; w£U be p-.TceiiTi], that tin- force 
of momentum done would only Uuprl the carriage port of the way up ihc 
ascent ft r^ soy a= far as sr. ll must now be trident, 1 fgrj carriage d would nut 
only pas* dawn the iL&Kcnding line of road from a tey ^ hy ita gravity,. but [bat 
tbe" m pi m e ntum acquired m the descent .vnuld a?so impel it lip the second hid 
as fur as a h unassisted hy ally littfimotlte [lower. In order, th ereJ nre,. to raise 
tbo carriage to the top ol’tJi^ wood hill, L have only to employ Slidi an impel¬ 
ling fbrtc z* would b-: suffiuujnt U\ drive it from x to c 3 tbe whole cxpenio of 
Itwomiirico power for bringing ifra carriage from a to s being saved. If now l 
rmpluy ft locomotive power to assiat til impelling carriage from a to ^ f + 
by tlmt means, obtain a greftter mmuentum thmi would rviuh frr>m the dp^cent 
of the carriage by gravity alone; find ere enabled by that means t« scrrmoiuit 
the hilie, having tnn;■ lied the wbohi distonca from ^ to r. on the ui.dii!jtin L r 
line of used, with the exertion of much I eas locomotive power than would baiv 
been requisite tu have impelled the cmruigc the some liinunee upon n pcrJcrll'v 
burizonml plane/ Having thus explained the principle r>f hi« invent uni 
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Mr. BstlianlL eSsims lire formaltan of tram uud rttilfOftd*, with slich unduLiLing 
ciuvui hh arr adapted t*i hil object. TEifc mycutkm ha-i been thfl vubjcct of 
■ mi elk 3 Hi]t: eon trove my bjj the Mrc.\ nma* .Vuyecbrf, m id. some other public 
journalS{. qI which our Limits render it impossible to gU'c any accounL. Thu pl&u- 
libleargnmnti which ww mindk lutitioriof the mvtntw’i t booty, Jed to some 
public ltl jIs on the Manchester ind Liverpool. railway ; which, *1 tilling Ji cou- 
clbsive a» ts> ll* ini'll imey in (Lie minds of most persons, who doubted hefuttr, htt# 
nppan-nsly hud the effect of confirming flic patentee bti lib prepossessioni of its 
utility. 

A ri EtnprmVrmen L III the mrtla 11 fad Uring of the rails fur rad-roads, w fra p-i ten Ecd 

hy Shorn™ Odutstk, Safe «f N T ew Yorl, but nou oi Luudon, un iE^ 2£tb of 
September, 1632, a. description of which Ls given in the lhjHTlQry r fur April 
1333. The expliLuuticn 1 s, however, nut very clear; all that We can gather 
ftuui it being, that the jails arc to be tuUlicctctl mid ■ jp ^ In cA 1 1 N 3 iiitudL cleiJI v, 
by n epeckfl of truing: with wntughtortm nidi, thuiliLr to ib&\ employ id in 
trussing girders. 

In i htkbeFp 1^32j. Mr. Redmond, -of the City Road, patented it boiler, cspcciallv 
designed for luttiinotlns utf*f. It cnfli*isli of a senes of parallel vertical 
chambers with compiled sides, for thu purptfl* of extending the heating 
surface-, 41 id ucceEcrann^ the- production of steam in 4 compact apparatus. Thu 
jirinerjHd dtffiiftti-tie? between it uud Mr. Himcuck'i* is in the circumstance of the 
corru^atiau. Mr. Redmutid, ihotdy after the grant of his patent, coulnutad a 
™7 elegant sterun earring r ¥ which us reprinted in liLa subjoined cm* 



wheel", it weU be ubterred, are of 4. peculiar kind* and are, we arc iuJuriiii-d 
flic subject at' u dUtmel patent; our *piwe will nut permit u>j here to describe 
them. The arrange in col llillL position of the chief puj-t y f the prapellfmr 
lu^-Lktiii iiami is the same ai HbJtcdcIc'** Thu guiding j g effected by reiirs iu a 
niiuLtar murns t„ I ho*; uf hon-ea, each win Operating ,cp J1Fd i t >],. Uir*.uU the 
medium of (even m turning tlir hit wheob of the urrittt tn the riirhtnr Mr- 
and to foeolimie thisi motion, each wheel retdra on * dittinct jilld nimwrted in 
a fr.nui that 1URU huriKDnlaUjr upon a pivot, after die manner of Auterman'j 
patent of IS Id. 

. f Th " C rca . L in the cohtmictiun of jr«i rail. introduced bv 

Mr. Birkmdmw m ItilS, and d«ribed hv m at p lgt 411 , | laTe BtoUll 
CJ eKpemriCOp uud arc mad now Hi nearly lbs *l_ «. r . ... 

kruileablc [run was thus subsiLUlt^d for casE, aud at a chcutK-r II r ' 

Lb- i hnir* rn to which lJjc rails an fitted have been mmie ^ { l^hd & 

“ Lhl ; ^Pl»stiou tl.iil there won m- 01W mode of b^unl ng up. m X V 

variEfi furni, urnt inawVD iiartr, al a moderate cuii; atid \ht ,.L, 

tins tioiiuu muv be witn^d m th? lliou^n,)* of brute,, chain,, whiX'mw L 
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loLLttd tduJi£ iL>iy of Lite Considerable lines of I'^ilrrjud fiov tnc]ri|? tdJ UuWn. Il 
h tiwn fore with in Usih S&liaf&cLktn \h:d wo peruse the «pcrifi cation afthfr patent 
granted | W Mr + Harry Sen Tenor, of New Broads ir^t, dined November ‘3 832 ? 
the object if which is la construct ihe chair* anti pi ‘i I calebi of railways of 
wrought iron, m.d coldly by means of lllc f'u tiinij process. 
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fft tfeo preceding /w?. 1, a 6 reprint 0 pair nf enjt-iroct rctf* rii-signed for 
thu obji-et njul put in motion by the usoa! mechanism employed Its ironwork*. 
Jl Wt}] bo lAnemd Ibat the series of graves or Liidentatigjni in their pt-rmhoriri 
eortrspuml with tlie several sbiipei which the tuotal i* in le aded to take in 
it* progress through these mltera, until ft m length oiLai!:.^ the esart ahai.- 
r^ubed t» form the chairs nr pedestal#, Thus, tor i-u,,tuple, the grocers at *,/ 
rau * E wUpUHt E " rccoi™ bji ordinary short ihicfc bar of wrought in,s), about 
two f«4 fcflg, inches aqupr^ properly Vat.-d lY-r raffing. The bur U ftt*t 

possed through lV raVift at e rf, which caoaes it to aimme the shupe- *Vwn at 
J. it » then piLHHid in sueetttioti thnroh the other groov« on the rollers ot 
“■ ■’- r - ■■ ™i " ?i thereby it sUcceasivcly Lakes the form gliuwa alt f $ h* 
ilm j obtained il long t*ur nf iron of the aeetfontll form diuWn ai tt it is 
nose eut into lengths Ihr chair*, which is .dU-cLcd by the mill sWs shown at 
-- wl ‘™ Bre worked 11 y the engine. Thuw therms are provided willl 
stocl JOHVI lo receive the chair cm ahuwn at V ri 1 , in order that En mittW off 1 I he 
ckHrr 11 |SQI ^ ^Tiierl mil u£ shape. TV uputfoL* between tin- rhl»ki ■ f 
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tin? choir For the reception cf the mil ant jlL *— 
pmcnl left parallel; the next pFQam \b there- y 
fi'ire to give the*u parts a more ay Liable form 
For holding- down chr mil. Till* ii efFeeted hy 
making ibe charr ted hot, and pUdtrn inside tlie 
resets *1 mandril of ihe required diane* “srith 
which it ij ogam passed through another parr 
of rolls shown in the annexed /% h 2- by theae 
the rcecfa is iropresifld with ihc required form 
to adapt rt fur rweirins Eh* intruded keys. 

The l*it invention of die SfifebrUed Richonl 
Trevithick, of C’amhorne, in CnnkwaU t fuf w3iich 
be took a patent on the 10th March, lS3ft, 
was for bnpr'jvemtntfl in the aienmr-eiigine p and 
In their application &a navigation anil levcomo^ 
tion. Hie fim of these improvement!! consisted 
in interposing between the boiler and the work¬ 
ing cylinder, in a situation to bo stronelv heated, 

a long pipe, Farmed of a compact series of curved pipes, in whiuh the steam, idler 
It him left the boiler. passes with great valocuy, nnd is foytlier expanded in 
vojumt h- :ore it enters the cylinder. And in order «tlll further to Augment 
tliia volunie of Keam, lit- |ilaeeillbn working cylinder within n c*h? eSnslitiiting 
a p;irt oF the dilmiH-y, whure the cylinder was kept hotter tlum the iteani 
employed ill it. ami Iiy 11se^e means employt l il the otherwise waste heal in 
augmenting the power of thr imgillfl- 

\Vc hiive now to ffafav the labour* cif two gentlemen, who are justly edo- 
brnted fi-ir their ing-nikty ami skill Eu m och artiest! construct inn. in various 
departments nrt P becdefl that pf locomotion by ilcam. We nUudn to Mr* 
Josi ph Gibbs, late of Lho Kent Hond, and Sit. Auratui AppWath, of 
Cray ford lei Kent^ who had ei joint pulc.nL, dated 29th Mmr h, for 

„ certain impruvunieflU in st onm*carri.a£rt. M To givfl on intelllgihltr descrip* 
tion at the immy onqinnd contrivances sonlnicied b'tlieif elaborate enedficatiiLn 
WOLii-J, with lue requisite DhuHraimns* requite five or six of our pages ; we must 
therefore be cent*mt with giving an idea of the nature of the subjects and refer 
tile curious reader (for the present) ta the enruLM parchments. 

Tile lint described improvement relates to the general arrangement of a 
Etcani-L^TtingiEr.. The boiler «s of a very nove] de-scrip Lion, and consists of a 
■ linen of double cones arranged one over the other, iht external angles or spaces 
between which .ye receptacle* For water, which is circumscribed externally by 
a cvundruml e axing, The fire Is in Ltio- centre of the aeries of c«>t;iei p and aptr'act^ 
«|N>» their extensive surfaces, and the Hue i* so arreLngcd a* to repeat thoheal- 
in g op^ r, i rj j jn by a descend Eng current, lliere !, aim a curioLu combinajtiatl uf 
■Siatts, whetlsj couplers and springs Far i^arying the speed, &r„ 

iliv EFpecificitlan uf Mr. Jessup's patent, dated! the 31 at June, 1^.13 relatti 
to the manner of cotiMtEncEing tha chaira in which tJio raib are (ixed ■ thin b 
in plai-e uftfao iunil wit of fixing and supporting the cTlnir npan a'tleeucr’ 
ac cliair is_ amHe *.u t ,ct from tbs ulilet la nltnd.ed L tl«- i[ P eSflr > 

and the chair and Mntd am gwny cted by a univ« aa l j „j m nr h m«u Ukh 
pmnif the pcdettJ L> ^ pt it*c!f to «y i« Epl kr dikl^ ofihe b[«k^r 
Othf-r rapport an wiileli it Trtti, and inturea a £n nn J „|'i' h , ri . „ " s 

Th. latontoE ab« rffpala it by ll.c comhined mution „f 1 Wgf K ^ 
other meonx permitting mptiou Iwtiwren the cMJ 1 I. -t. 3 I and uUir in jl J \ , 
jolnl farmed al [iui j unci ion of iht* rhaJr ant] rail SD aj t u \ , tnrrtatjle 
rt]1 J thrreby invtr.lhe parpo* of u unm^J j^ n[ ,hc “ me 

TLc foltowili^ dru'x injrt Hpfmcnt smn| methoif, nf K i hltH ,, rin „ ,1 
*™»l jntnt, in All of rflich rtm lbs rm\ ' ( ih, cw l 5 S l 1 " T" 
Ami i b tin- blocks or sleeper» ijj Art jiihctian bsrj of cast or Cf "l 
wbj':b th«> opp. ,tle chain m-, .-,in 11 ri-( m 1 [i‘ptLh,‘r. aili]' li" 'r R ;r ° U 1 ? 11 l, " r '-'jj 

„ „s,, olk „. „, wv „ Jt s„ ;.S, 

























railways. 


MS 


a suitable position to insure t flat hearLng on t he surfaces of ijj *? rail® fur the 
wheels to upon; u qie eaat-fron Dinl-pklEH or deepera, (which may he 

tiled to support the rails jivhera stone is expensive,) wo constructed, that" the 
p«lcsLed may be readily adjusted, by tbs birduedon of a or packing, 

to II proper lefTW^ with cm disturb kg the ficuls which thfi bed-plates may hare 
acquired, on the grutmd ; the same method of toils traction being applicable to 
the pcdr*tsls h when they are fllticbcd to stone blocklr 
Fly, 1 Li a side view of the railway. 


Fig,. I 



fig, % shows the plan; and 3 h the cress section Two of the stone blocks 
h are drawn in not inclined position to show the action of the pedestaL 


/Ty. 2. 


3. 



Fig*- ■* Sp are teetian® of the pedestal and chair, showing an othkukr 
universal joint, by means of which the pedestal adapts itself to em j irrmiiu 
imking of the s|r,ne block or other sleeper, whilst the ecmucctin? or joi^tion 
ban Trtain Ihe rails in iheir prcppei gang?, and their opposite surface in the 
same piano nr straight line. 


Ftg r 1 Fig t §.* 



^ *$*' ^ ^ ®jn ftre Other lim of the pedestal and chai r 

* 


/%n 8. Fvj 7 6. 
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Fig. 11. 




/Ijf, 9 10 and H r m s side view, plan, ind kc- 
tioti of 41 cast-iron bcd-ptae, used |5 a fubaiitutE 
£nr tliii 1 ewnc- blocks; showing olsn tin: method of 
adjust log the radii by (HAOfts of wcdac-a nr parkings 
miFtnlu^Mi between the I.PCL^pImtet jiliii lln- base A 
the p*ile#tiii T which i# madia to fit in the raerca 
fanned in (bn biiJ-platc, and secured laterally by 
means of a Wedge at key. The patentee state* hi* 
claim tn cutniiL in "constructing railways, to iA* 
uung nf fhaifi aurf *rhirh mri capaife 

of turning or monwff m mktmat of w thtrr linear 
jfflfl/i, U3- above dearribod, whereby the railway will 
1141 ho so Liable as heretofore to be deranged by the 
sinking of the bluets or aLeepexfij, whether of itOJlf*, 
wood, Wn, or other material." 

L’ntiL Mh tb<? locomotive uugiuc* upon Ehe 
Manchester and Liverpool railway- t went Ustudlj eoft- 
■trusted with a double? cranked axis upon the tiro 
tnain wheels of flic carriage, which wheels wen? provided with fl:uigf* on thuir 
jicriphtriM tt\ keep the engine on the roils, Rut then mode of conatTurstton baa 
Men found to be def«tiw # owing lo tbo liability of <hc crank aria becoming 
strained or bathm, by thq txe^iivt friction of tbo iLange* of tbowbertn qgifrist 
the rails., w)»q the locomotive U entering sidings, turning*, or eppwu^f of the 
rnSK or pricing along curvature a in eL|k- Line, For it will be indent thru the 
carriage Ilia a tendency at these places to rutfe elf the rail sideways: which ten¬ 
dency Es amntcnictfcd by the llniigL i tbi? u’hcela bfortng laterally c^ainsl the 
inside edges of the rails, oil the concave aide tiF the curvature; and, when it is 
considered that the great weight and momentum of the moving budv m i f La 
W^itJj a Hidden indelible r^ittam-e tit the extreme ettd of iheTeveX, or pern 
phery of a large wheel, we may tcnilily crandre m liability to be broken, nr 
at If-iIt strained, It is evident that any latttul bending of Use cranked oile, 
although (hr short of a fracture, wilt, by putting the wheels out of square, pro- 
due? fl Violent sprang motion of the whole engine ildewuyi In ita further pre^ 
gre^s arung the nDl ; ami surh vMent action fmiat bo m Liable io bn 1 ok rhe 
ernnted lal^ or van ibe engine oit the m \h. To obvl.il* ibr** dkadvftaUgca, 
Mr. Hobfrt btevemon {under bin patent dated 7th Qtfrftfr, 183,11, dfretf# the 
tkrfei Of the imiic impelled wheel# of lluir flanges, and in H cU rl,. r*of T empbva 
two amali oddi Uotiai wheal - i*iUj behind tin? former. Thews addition*] 

Wheels m applied beneaib Ibe firephm end of the boiler, far keeping the 
eagnst ttraaght on the 1-aili in ilM pr^xess wards; Liinl the axles of iboM 
Wtwela being Ui-dgLfct* mul, Con^quentk^ stxonjrt-r than the etanked, are not 
r 1 ^ i™ 11 ur ciperiefleTt hai proved with lull io tJie stales 

at tfit lore fLctllj whkb axe precisely the same, in ibr? folio wing cutj qrt 
raiuLiLtiicl Aside ekvaitoo, au end elevation, and an end (Wethtn of nhc'of Mr K 
Ste?iitie<>a r i improved tCLeines, in all rf whkb the sum* letter® uf r^ft r- 

enee mdieulwi correipending parts, though ddlerently viewed. K K are the 
main impcikd wjierls un Hip ansked njp. Without : ,u v ntmrttinr |bi hpf t „„ 
ll ‘Vr whl(h "?•« U» niil, L. M M ari; faJElLSfSLS 
With flings,, applied Wj[ itli the hLuiltr or funincr' «md cf the linll i n 

■» a '* imliniw,^ ,h«l. with Sang™ ^ 

hoiJcF, where th« working Stparn cylindt-rs ‘.ire situate ' r> '" „ ' "i^ “/ ** 

am] M, with flange,. » l.rfcre oWtrtl k.ei, Hi. L ° 

raita; and the large impelled whetbs K, hnT« mitv ti, aikanrVil* 8 ^f ^ 
w« ( U. and to bear n dm, propnrth,.. of mLTSS 

W“ on *• ™“»i the ', s l“ b 


vardi, 

tn do wjjJi keeping tbo ebgine 


Ubcrated frouL oQ Lilcral drains, which u wballt trmnderred in ^ u i* i* 
O &nd M, wilji wlikh, having a stahlit axlV u" JTi ^ 

inglt. S “» ^paEJt of iiatim- 


It ia often of CBMnldid imporiance to he able ftj *l £ „ 

“** “P 0 ” “ rai,wa >-«» i"*S"WW«i ^ 
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f«FT t hh purpose hare not nfwayj b^crik found siiffieienity potcEt for thut puj- 
jWMt^ As a remedy for llisa ii»cotii'Miieice T Mr. Robert StefCUAtiu* under (Jb& 



Suf* Elctottum. 


Elrvatimi 


F 



i| )"« P™P*« lu emfiloy the Idkq at limnm acting Upf)n -j^ fir 

plllfigcTii m small cylinders; S& that when it is required Ip tfpp the tram, il ls 
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only necessary tv lutil tL small cock. which allows the steam in ow instanta¬ 
neously through 4 pipe into the cylinder, nnd by Its memiti on llic piston, 
girc motion to s. ays teen of' levo», which cau*e two brafi'Ca or clog* to be forced 
ugjtjmt the pt-HplicHei with gwal energy, and to arrest She motion oF the 
vehicles very quick!y* These clogs or brake*. Mid their mode of action, arc shown 
in tho s;du elevation on, the- preceding page, a La the hollow cylinder into which a 
pldDgtr- l-t fitc-L-d, to act by iL lever y, and an upright rod/, upon the two brake* 
d d, which «re dUipcndoLS by penduh'Us links ? from n centre pin <-r l»ll e hied 
to the frame. The brakes are caused ti> apply lu the nrtruJTiferenew of the 
trres of tlie wheels K and M, by meant of links, which are interposed between, 
(be two brakes, ond which links, when put down into an angle, as shown in the 
figure, Leave like brekoa free of ihc Wheels fi ami M j but when., by opening 
the cock C, the ileum from the boiler la admitted through tho pipe &t r into the 
hollow cylinder a, it ralscE up the plunger therein ; and d.c latter, by its leViT 


TrantvffK Svcikn- 



tf, nrui rod / draws up the links towards a straight lino, and then they force the 

p sse&jsssa&ga 

Ss? Sfisarsia® i a 

“JJ bs " ' hlm ‘ eh “* Uprifil11 **'**' w4 tlC * iK ^ t!lp ^'iinfhJto 

The following letter* have reference to the other parti ,f ^ 

A em th« fire-tost; i the wh-gTHt*; / it the boilcT, cvl£kk»I 1 "V 

tlis Jovier jinn of the lraiTS*t mtttionnJ are* of which 3r ' (bjtmgti 

nelly a gW dmIr rf .mull bnt* tuto*. p™™?^ 
eh ombre, and serving as the hot-air flues, jlv. rf eOfid uc i^ *1, _ J ™mi£* 

Jj _ffnigjke-bos /, at the other end, whence the resoling a n ^° i 

ti&n of the fuel ascend the chimney w; y la the v"v^1k- 




















IUILWAVS 


r auotfwr Tilvt, the wtrrally of the lever itwttzh is held down by lb* clastic 
f °™« 11 *F™* ■twJ'yarJ atj; f is a msn hole; u the working g*?r f n r 
IJn; springs; l? a* (bfi iran brackets (hit connect machinery to the wooden 
the tlirotik-cock, provided with a layer and mdmited 
lea],-. Inutile end elc ration it will be a barred that the Hies nf Lhn mnnitie 
wheels M F Eike tjiftso tki O t are at mij Ai - the & 

furm of the axles to the wheels li, arc repre¬ 
sented tfi the annexed rut, and they nr* firfged 
with great carp frem the roughest quality of 
lion,, and arc tamed Mid centered Its well as 
thr Pinning wheels in the latho. 

mtmcied according to 
the description oi' tlfeo Foregoing., Mr, S Ecpbenjoa 
■aya p hs^c (he effect of preventing the boHera 
bemg burnt out so S3O0 fis Usual, by allowing 
them tE> bp mad o of greater magnitude and 
strength ; (he additional wheel* supporting ibo 
esEm weight. The berming springs nre used far 
thf extra imall wheel*, the sun in am is now done 




Ia l whf * [a 111 «*“»* ™gtum; th* i .pring, W wi>» ell the *x 

whetb to Epplj ini War fairly on the nib, «,J case «]1 j.dt, end CMctuaion. ■ 
tin- frlatlve weight*, or tHirtioni nf the SrlioJe weight nf I he inline which ' 


pnrlinii* of the whole weight of [he engine, which is 

, . . Uie Sir wheeii, being ttgiikted bv ihe ttfoglfc and 

. !f f. l},F " bfinng ipringE. The main whwlt, wldch are 

impidUby the power of 6e engine, arc, in a]] cues, | E ft lo^J _ ifll 
much of the weight of tile mjrnr u will come tuflicieat »dhe^ ofl nt - t g ulL . 


to he borne by each*of 
■siting of their _ 

piiwcr 
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vhmU lo the Tiiib, to avoid dipping ihaiton- The largi'r thtf entire capncity □}' 
a bailor is, the mort metallic hceLing Hoif-iee cl irill contain ; jjjd h GUIist'qijmLly, 
■ijxllIdi ujmrcc&isjT that extreme beat which is vo prejudicial In Ihe metal, And 
that diminution of the intcaiity jf the umbuitk]n 1 thi l patentee considers EG IrC 
advarUJi^Lvynj, in anntlitr point of view 3 tu'causc thu jet uf wsurls fteatti (whidj 
j thrown Into th* chimney to pruduce a rajiii draught liken:! n, fur exdting the 
combustion erf the fuel) DlflV be greatly dimLIHihrd in iu velocity, which will 
permit the waste steam tn escape from the working cylinder with greater frw- 
duiu tlian could bo pemilUed with sunder boiknt, wherein a peatcr h&at and 
n more rapid generation of steam, are indispensable to fbrauh the requisite 
power. 

The folio* mg cut exhibits number fnnn of Mr, Stepheasnn'a locomotive 
EEi^an E t anrh a-t b nuw in use, but with the foregoing improveuient added 
therein. TtiH: foremost wtnjclj h si the chimney end of the boibr, are, in tbi*, 
however. impelled hv nicodia uf outside cranks and connecting rods, as Wall fts 
the two middle wheeL K, irhkb arc on the cranked axle; in cither respeetd, the 
improvement ts the same as in the Other eugine- The brakes or clogs, are T 
of course* apjdkable to this qr any other engint, but they ire led vm in this 
instance, as uiing Utitkeeeiisary to our HhtHtraMOUr 

Wt have, fik the previous parts of this article, alluded to the in j perfections, 
which fnmi tunc to time manifested thciiisclvcs in iba uioJes adopted for 
fas-lEhing the rail* of edge rail ways to the chairs and Owing to the 

effiseti iif e.Y^ansion and contraction., uml the Vblent shocks and strains to which 
they are subjected, the task of jarfecting th&*e parts af the muchnlkn uf rail¬ 
ways lias hiLherto been fmiud one of difficult acconipli«ihm. 6 flt even to the mnut 
experienced and skilful. With the view nf remedying these deftetm. Mr+ Hubu 
Stephen son, juu, Dbcaiiietl letters puLcdL in December 1133, ill which be sav* 
that the object of Ills improvemm E h tu provide firm and secure hearings at 
ihe hntUMT'E* uf Lhti notches in the dlairi lar the rails to rest upon, tbu*e bearing! 
Ijeing capable of solf-adjuitment. irk order llisl they may adapt thenucivea 
correctly to the undflr parti of tin* rail* ;; and the making of sdeqiutl pnA kiooi 
tur fiutcnfng the I mu raila securely dowjk wards upon such ^If-adj iMling l iviiririns 
fi Welt os for confining the rails laterally within ihe notches Lth the chain* but 
in such inanner that the self-^idjus ting k'dringa will Eknt he subject to 
d^i ranged, nor Up* fsaicnings to be l^eiked^ by Llie effect nf nny suall tllght 
tilting or inElinaiioii of Ihe chairs in the tlttcCtion nf the length uf ihc r^ila^ n$ 
tnay Ifcnilt from partial or iiuetpLfl] anluiih-uc^ of the ground, lh>neath the itone 
lilockv qr wuud slcepra upm which the oh«T» are fasleued, netr by the eiT- cts 
o» any inch diefat clougatJun# and contract ions an the length uf the roila as thev 
are uaujuly liable 10 from ntdlUary Ehangss of ttluperalLUx-, Mr, Steplicnson s 
modeqf eJfi?cLing thti, is by the application of s selt-adju^ring s^gmetital bearing 
piuce into a iuitahly-lbrniEtll con cavity, Eimdc below lh@ Icvol of the Lotturn of 
tlio notch qf each chair; the flat or chord AA* of the n^gmciital piscc being 
uppermost, atkd furmuig the hearing-surface at the bottom of iho notch in the 
chair. I-pun ihal tbit hyadng-siLriace the under side of tine iron rut] j| to Test, 
so tliat the bcaring-sorfara will always flccomikkodato itself to the under aide uf 
the riul.^aml lurm an even contact therewith, in axnsqnfflfis of tlic circular 
itdc of the segmental |dcce adajJiit^ iuelf to the required position, hy turning 
in its cortd&vc cm]] Hit- spedficilbun of this patent desccihes cho "actioU uf 
these pan^ und ad the subordinate pieces hy which the connexions ara formed, 
With great roumtene^ It will however be sufficient, lor ffic geuertdity of our 



r ri r. Y 9 \i r r , JCb L[|J F JILn “ a cEiajr ' Ear rfUpporti nc UHd im cling i 

wtr*ni:a ea of ihD Wt .i of iron nul, fu T cJgE-railiYiij*;. A A ii the llat 
SS£*!_ hMe of wlndi h to kc bedded upon ibe itnne hl„ck or 

“ d 5«"ly WneJ thereto hj .pike, down fotvagh ll* 

ltE ^ ch m lht chj “ r - d, “ t 6utE,t ,htf 
™n^c«^XdT XJ 'f- TT fhe .5 h **p- *- tl» mepB™ J the 

h “* m "r J°"' •optW with a hdf lop-joint, OH ih,4«] in 
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p^rcpeztl HE I, nml III ifeiO jjJah Fig. 4, E h L - dUvrldppuig parts ic d U'iiL" of 
the hnm& wz&* or Mn^ of the Mine *izE fc A3 Eli-e other [Mb of the rmO*, tnd 


L 



*ff J“f "* ■«*&* file noteh of the E h flir . The bottom «f H,[, 

'“I?™™* fails, imd h d«pe™«t inlo 

p-«- ***» ^ s Td 

^Lndmd Mbm iMl earh of the cLks riJ*, H £J: „i" ^ 

taping « wrigt-Ukc key., wbkh ure Ewrtfd llinufc Stable £££? fa !£ 
clients uidaerow (lie pins 5 and a, for the purpose of r“ ^ . U 

poimed w-j P rL obir T ,Il f 











































RAILWAYS 


£ffll 


the gr^vt-d ttmsmm in ill* raDa n with a brurrng-tlo'ffTi {a ri Hi tine the 

r.uli sfowntfardi li|khi the bBHjmg-pieetf, nud laterally in iht tdu nr. The cyliD- 
Irtead pina bk ihopn (jetitcW 1 *!, in order to eftphun'lhr manuri in irhkb iq* 
]Kiinted catremiiy applies into the ^myvyd reccu in this nrlin. *u am U- c.'iert u 




hiring-down action tfwn™. %. 5 tvprawnti jv^pecLira vie*., jutd fi 
r. tnuiBVDn# ttClian nf a chair for Hjpporlm^ Lite iron rmh at mtemirdfate d i ■- 
hirjcea tH-K-ULTh the oxtn mitii a junction. of I heir aerentl lengths; tl I. k . only 
Oily cylindrical pin 5, fitted though olie nf li* checks H r the upponile chirk K 
apiicit which the Hat sidn of tlie rail i, pressed and 
?, tlkE cylindrical pins, sn aa In confine the mil 

. r y * L The Mai * ^ that the oblige Action of the point of ihu cylindrical 
pH o t m Lhe grooved ftnu of the rail, may produce ft kirtW-dowr. Action which 
Kintmea tile mil dowift upon the aefnaeutDj bearioMiicce, The thaiHi an- We 

SI T 4 trar, '. l \° ^eufor thE cyBmWwJ pin* tie niortlm far th* wfttgr- 

™ n fc I 1 W ?*" l T ,ita J hdng funned i,= ihi 

k. IM Tell ;*'■= tue holed for the holding-down spit*- ; the wedau tike 

< * 1 " ld * - lljld ih * bi arfog-piecei, nro nfad- uf 

At pngelffli we nllndfd fo an imprtremem We by Mr + Hftbrock, m tbr 



fucnaiM** of LmiliT^. which was patented bv hhn i>n ih- s^i i 

(he ottjjrcl I^f which in to remedy the Inconvenience C3c n er^. lr . *: ? 


cspenenmJ by forma- 
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Iepj] :iM adhesion of cjJnfctr^. upon tl»r tin-buji, l.v whbb thu combustion ot 
^ f ' II,] Ji cWfciMJ f and, msripEcntly. the production of the m-em tl s *i<\\ ^ 
V," of lie Ci-rriiLge. considerably Liscim] By the nr mm cwitnvuJir.', 

1 r J Eui-iY^irn 1 1r;<wa cml rliL‘ I■ ■ 111 floor nf bar*, ond replant! thorn by u uh m fet F 
wlm-lii openktEofl, Iik * 1 ates> i* performed In mtich hsa time thin .id required hJ 
imperfectly cfear by tie t:^p r In the tigme im the preceding page, K rip^ 

;7 ,s , lh * "P a ^ fur l ! >e fir ^^'V in a u-ri^-al plane, him I A a [he 

a.bti-pLL a w n ttuor of ban* ::s otic cm; jij^. yjifl in their pmctfian fnr hhc : 
Mk ontEr hare nn each aide Arc cast will] teeth underneath, forming r^sj and 
ll,5!3v > j a »l^pr sad. ntck r .u„- n f which to ]»•■•» m A rl. : « , lip _ 

p-H E Nsx- mots, and, tamequrally., th? wh&le tfeur of bun,, which an- removed 
}' birmrtg the spudEe of the pin n inn e, 
uf which there ere twt\ one at cftch 
*>nl uf tlse vuitHllCj, so a* to operate 
upon lx.it It sides oft]]!! grating il one# 

U'hen e fl <wt of bars haa become fool* 
adraiL float ia attBLL'heil to it, as partly 
ihowu by the hooked joint at by 
whichi Ltd Liu 1 foul fluui is drawn ottl f 
ihz clean nne te drawn hu 

A piilout for in] prove! mcelIs in 
hoilen fur luconirth a engines was 
uhiafned by Mr. James Friwer, Ml the 
"th May. IS-13 h upon ihu htiais of 
which it is said he Ctittatractcd a stemn 
Core Lope, but nf the completion or per- 
fornumce uf Which Wo are at pre*mE 
dninturinecL Anbeted is a transTotac 
Section of the boiler; the fire-ptacc Js 
ill o F aJid tho atriuke* ike. con reyrd 
Hi rough LUi . - c cm trj ctiliy - c u r v cii 3 tiitw: 
h k tiapirting its heat to e]jc sttr- 
rcAiniing water, m in progress to the 
eh imnoy. There are evuz* pipas, which 
P“» through the duc-tuhe at 

iwifflis platca, a? feliown by the dot red 
liriM. tlLat t]i^ cTmiTalhiEi of the water 

I" 1 *^ of [1|IJ * tp “" HIV »<rt be impeded. TJ,.. puLE.Htc hw ii.rlnd ■ I 

•II HuiMnbn or® 41F[I 1 B iliHirilmli! r r 

rve As stippurta to the firo-nlace and tr L |.^ ' ' lt ^' ftll “ 111 

A very IhgeiiMnn prcipmiidan fur niakinp uin of the now^i- ,.f-, i. , P , 

25 JT bigii S ^ t} -1 S? 

a.JwjL), thimL^Li tiic m±Hrifu.-m n-f a i|a\r *rmn(ren]ctiC of nnll^tt »■ i' 

;i:^ nrLun£i '" 1 ' 

I r" r ' ] ’"■ ' 1 !f ll|v|?llt '" 11 in tlw apptinlbn uf Life™ uf 

ssr. 

'-' f tl.r^uL'vi 1 in 

dmMTti™ of ll.E lu^pr urTTH, 1 Lj i ^ be moving the 

tin- urn, Hirtriron '.n ^ WeT ^ u{ ! be 1 *% ° in 

> ‘ i?“ -> «-> cs. p ,r.its ‘ttTssa* fiTscji* 

!*** the rentre uf ihc t^o E, e :, r F<.-- h . .. ™ ]*i /tiEerum ; 

ut the endl™ ro iw he Uluve j | roill * „ j, m[ I h e £ £* 
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r; gf the JiffVfE-niLttJ pulleys n b r”outd be inoml to the point j, jli i eI , euis.'-e- 
qurntEy, if any uhjeet were connected Do the centre ^ of ibtwe ditisFeillJiJ 

1. 



pulleys, it Would he propelled Irons ;? Ifl ji by the endless Topt rtf being 
ruoTctl the much imnlletr dhtancu of A tD i, bullCAted by Lise dotted lines j, 
ntid these distances will be ns 13 lo 1. + 

Fta. 2 represents the contrivance applied to mi ordinary aimr.gr r having irnir 
whctdl, sit uiual, two pf which* k i r are shown, u Olid h are the different^! 

niilSeyi, pitted 00 on nxfc g face Fig. 3) ; /a is a frame which comes the 

ditibrEntjo! pulleys* and turna ill bwiffgi hyl aiiijed to the L-urtiage- I lie pnv 



Ffa 2 . 


F& 3. 


idling imn m is forked lit r he outer end, diown in /ty-2 and 3, At fi o.* 
and tike forked ends serve ns benrinjpa 10 the iiile ff * j ^ 

diJfm L ntia] puHeya, the puBev a being pcrtnansnEh Used 
In the ailo w whilst the policy b is enpwble of Ea rnin g 
Jansdy Oli ibia ana, when II is nut retained hy the pin V, 
which locks the two pulley3 a and ft together at the tinaca 
rcuilirede By disconnecting lb™ pulleys, the power will 
no lotlger lend Iff drive the carriage. R -J EH EL h-' 1 '*'^ 
turning on a ftilcmtn tho upper end of this IcVcf ll 
formed into a handle* and placed under lb e control of u ; \nrwm 
slitting in irant of the carriage ; lilt Other end tif this lover 
receives the Hunch of a sliding socket ^ within it, as shown 
in Fig, 2 ; n ii a bent lever, having ils IMcrttui at e, on the ^ 
forked frame Oj as aboWll in rry, 3. One end of tlih 
cranked lever n has a ctnlch, which receives the Hunch / Of 
the filidmg socket; fund the other end of the lever u ln'i* 
ahff u crotch tu slide the socket (fr, on ihe ails y, backwards and forwards f 
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J ati ami. fbted lo die sliding-sock Et «% end carrying the plti y, by tfLicb Lbc 
w1i<'h-Ih A sire fastened together s b spiral *pri us is plaerd ail the pin y. m f«rrfi 
it iiij when a part of the pulley which is cut SWay, Ctjraca opposite to the balt^ 
liiL-rv Lh also el spring Id present a sodden C5i;™fln. In jfip, 2 P c db jin 
ondlt-44 rope, die part c tafcine a turn round the pulley a, -lcicI the part J taking 
a tu.ru round diepuHey &. as ovseriU kit 1. 'Hub endless rope id supported^ 
at proper fflMa of the road, on sheaves, and p03**i round a rigger nt each 
gnd, Ln which is attached on apporaEus for preserving \t sufficienlly light. New 
suppose the pin y IQ bo passed Eh trough Uil two pulley i cr ft, Eo re tain them 
EugeclLer, and lha endless rope tl tie moved in the direction of the arrow, a. 
hbnilar action will take plocc to that ctefcriLed, in j Ft$. I . that is, the comag* 
(being attached to the centre p of the dttifemLtiaJ pulfcvs a and A) w ill be pro- 
pelted forward on a roil way with a much greater velocity than the rope 1 ravels* 
and ilie distance so travelled by die carnage, in comparison through which tin- 
rope tnurcup will depend uti the Mertneet of tlie dbum-lcrt of the puHeya a b ; 
cili d she nearer die r^psetivi dianjetere nf the pulley 5 npproocU vlhvr s 
1 1ji‘ greater will he the relative vcdocily ibu carriage will travel „ eo the velocity 
with which the topfl moved, In order to prevent the two ports of the rope 
rubbing iig&Eikst eruih >4hcr p In leading on r m\ vt die dith-rntilthd policy a p die 
Jtfit ff uf these pulleyi is placed at on nngk- a liitli- varying from a | ighl fltigh , 
with c 111 ? direction of the motion of the eumiigo. 


Fvj. 4h 



Ff$* \ and 5 show twoilLffartkat applicatiatsa. of the invention from diui ihown 
Li /7p. 2 | for in these intEuncc* more 1* ulily om 1 pulley, whilst the two fr< :.i 
lL r two berk wheel - of the carnage net the part of the other pulley. In J%j. I, 
u u one til the front wheels of the carnage, which ul>tj ncta' Ua the larger 
pullry; A il i lit smaller pulley p nnd ia the only ODO aroimcj which lh f Fupfl r rl 
Ui'i^-^'i i the wheeh-i ,j. c,no th^ pulley h, bein^ on the same ,lze:= tj A which runs 
fr- m Bide to fciile uf tlie carriage, and turns ill heatiuga nifiarif EO I he CCirrliiga. 
In this arrange mo nt the pomt f t nt which the wlieeU touch die rail, bccomoa 
tike fulenLm oik which the w t-^-1 u turns - :jjfid it will thus be evident dial if the 
rope o j/ be drawn forward in the direction of the anw T a simELir effect will Ur 
nr^j Incerl iLi ilesi-rilpfii in Fiy. 2, and bj hIjowo in dotted linea in /V J. Never- 
d»-].-sa F if the wiieela end pulley* ra and A be of the Binno relative diameSe-; jl- 
tboae in S p the carriage r,t %, 4 would only he propelled ip the Yclodty irV 
jeven to one, awing to dn? fhkmxtj* at which die wheels a turn* being mLtrtrd 
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r.yiM the mrsli point / t %, 'J t brfttt m sin:- two and placed at ihc 

uim-m-e ms-d iif a radiating linr, dm«Q from the n i Hlri! of ilit“ wlie^l a tu ihc 
print sit which it touche* tfcid railway' hi /^. 5 the repo b proum! if"-' 

pulli'V a, which \w ihr larper, whilVt the carnape-wheeli act ihe part <if the 
tnii :! - 1 ‘ pulley ft, the milky a and llm wheels f britij: '■ th* kuhiU I 3 - 

uTsltr that ilia j-illL!._ i in this m ranpemciit mat -Inin! ffU ai'^le for clean tie 

the rope., ifi c uxlc r} 1* formed of three- pirlH, rMm-L'elrd bv universal jrMru ■ 
and one of iht wheel* A thus irarclx n little forwarder tlioti Ihe fithiWj and thun 
the mpe will ckur iteclC, And H i\ ihitubl I>p observed, ilm: in lititli tlirsr Hrfunfe- 
inejitn, the pulley aruonti which the rope prisEe* i*< ti- b( im'ide^ipfihlr bnn.L 
discotinecl rrl from rerulcrng with ihe axle na fk^crlWrl rn K^J- 2 •■-V-d '1. ID 
I he Arraiipemenl, 5, thb fulcrum /, mi wlikh ihr ^ htmiL. 5a the print 
sit which diL wliit'L i/ EmucIice ilic rail nv rtufid ^ and the dliforenee in the atfrai e.^i t- 
mentE, Jrlti*. i and is, limf the power in Fttj. ^ is a]']'lkd hy the rope bmw m 

liu- fnkiimi/r ami ihc t unite fj, tif the whrrl* nr pulley " *hi.-n- the weight 

in be drawn is attached t whilet,, in i ry, !i, flip fulcrum is httWCfH the ccntn 1 <'f 
the pulley arid wheels i? ; cpnirtjUFnlly. the Ltrntipi.n-.cnt> r in the onltr of 
bvi-r^f, Jiinb in E1 1 hi hu.NiH'i. , will It iih tax in % v*\ In ihexe tne lit*! runup r- 
menls, the rope ed may he cither mi mrik? *i tope, n= ttrieribcfl in 1 atnl 
2, or Lite rnpc muy be Nannie, bird, taking a Lurn around ihc plilfoy ■ ■ nr I s : lo 
he wimnd mi a drum attach end uf the dlstnlare, which lo be nui by rniu 
1* ligth nf ii mpe 

'[ .is !fl.vciLLn.i!i hua heeii ree cully irkd on a piece nf rail way nenr ihr 
Rivt-^tife’* Taith, .■ sjiL, wl- are infnrmEd, did nut fulfil the aiiticiparion^ of the 
fogenfoui patentee. The prapadUian, Ikiwcvef, poseFiief incait, and maybe 
very In-ntill- ihJIi cairriciS intc* L-tEect for ishori di«laueee- 

1 1 l . nr iiaai.ee of Sir Cliarlej Danri’ fl rarraaige bl ^ 1 1 we i llndnl Ii 
I h r lE i at vrQi Introduced into it in Ibd5- It is thins d^Ecnbed by Mr. 
Gunfoi:— 



li h) IR3M □ put ■■nt wan ohiauied b\ Sir Clicrlei Dance mil ^TField, for n*t 
Bir^tigpmEUi »t" mfci.-H, which Yi.n n-nudired niperioir ti> Cimney h. Thi h* ni 
piperf uf Gurtmy ^ builer will be illKriVm J iipou rniiTeuee lo ifo- tu rm-. ai.d the 
viholo will be found la conjifil of [wo ol Gurney e ImmIchi, but without the -■■pun 
VmvLi-rl Eulii each utlier. Ttie eoibjiipe J lx hetr nwil, cotiveying the 
L-nid^ or rmtlkEf the eookr t Walt r fiom [lit tulkk l<- E, from whence krmn lo 
bi-ciimitJg heated in it* pama^ iipw.^dj, tVjitrr pump, rl inlu I) .iku !•-. r pj s 
tu It in the mt n il- Liner |. nml At B aiid I €^ ^tewni from lIjl 1 Lwi* ii:»Liuel 
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IhiiI: i n H t' and U lt r ri-sif^i lip u> [' mfllI G„ and b drawn off eo like cp nines, 
whikt tin* ei>o[*r parudes dt PCL'nd ill I>li? venkil fH^ics twtnw C and B, tu pa^ 
Hguin QTcr the fire with nther water, gotng in the upward dircctimi. 

A tiibuior boiler fur lined motive purpose, of coiasiderablfl efficiency in ij-.e 
TiyndtuiuHi iif steium, was patented ii>ftilEy by Mr- John Squire and Colonel 
Maccroni, oei ihc Lhth July t Iti&L IL tonsi -u gI' nine rows of alright eylin- 
dricid tubes, Cftth row culrl dining nine tubes, so tjj.it ihi-n* arr eiphty-u&e in 
ad. Ill die EELidiMe ®f th-e-ri-i- tJ 11 - tire-place is situated s and to obtain the nnpb 
nic apace for il nnd tins fuel under ^mbuitiou, a portion of the interior mngis 
■ if tubes arc |iro[iertinuabLy short i-ned, s a v. til as date-.- ■: |' (lie front min-*, in 
fur ft f ft fire-dchir- All the vertical lubes elte canEkiected. hy nisniu of small hon- 
jc-.i tiI ilI tubes at the top and at the bottom ; ihc Ujijicr bring a stckin cofnmtmi* 
caliuUp and I tic lower a water eDrnmunkitiiin i but re* they are nil nprn to cadi 
Utlicr r and llte application of th. heal cannot be preciseljr uniform in every part, 
fi cl re ilia tin n of the Haiti netefttBttly eHiUe?ir To avoid clinkers, and prevent 
the destruction of the fire-bars, the latter formed of IioHok tubes, filled with 
water, and cum numi eating with die vertied tubes. The steam h conducted 
from the latter IliLh' 9, by means ej!' small pipes entering the ndiervrjse clo±e toJM 
ut each, into a central recipient, from which the engine is supplied. The flame 
anil heated mailers, being tilifUMnl rrnmd and throughout thu whole scries nf 
tubes* of course produce a rapid gfUctatiutt nl' ilcan.i- 

Huving thus ohtnJneiJ flu? hv-urt blld vital fluid fur locntiLOtn'fl. JVb'^h Squite 
mid M.nrcroni set about romliining the itnew% hones, and junite, which ■ uil- 
pt'i-r- tlm Entire machine ; of which the following cut will sfiord ft tolerably cor¬ 
rect idea. 



TEl'ls carriage, Mr, Gordon says, M Is ft tiuE? spcdmcD of and nmitobl e perse¬ 
verance, and lliat it U no! uncuui uiuti to Lrnvtl from IS to ati miles per hum 
hy iL I In- cngin« are placed hori/UQUily uudenwtlli the earrings* budy ; lb# 
b>dlelf is, at hack, and n winnowing lj];i->* i^ employed It* -t-Kcilc the coanbiLy- 
tbfl uf the hud,, lha supply oe which is rsgulatnl by an engine euilu, who htts a 
agiLt :lL the hack tor • trending to iL The paisengeiH ate placed in tlie open 
earrings* body, and tEseir --^at* are fanned Upon the tops of (he water tonk^ 
TliL^re are two working cylinders 7h inches diftUU'ter, nnd |5| indice lPEiglJi inf 
stroke. ’Hid stpam^s™ are and J 2f Indies diameter, n-pet that ^\ir 

*p;iee wall not perm it. us, to eateni] our sotioe of the Dpemium of she hifi.iv 
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gift?** Colonel Maceron]; but our renders who have Hot sfrn hii %Hr^Pi 
and Illuifraiimu in Eteam locomotion (published by Effingham Wikan snd 
Gcorgi* Hebers, I 8 J^J may dsrive thd refrain triLLrli LLjefnl infnrmBtiou, ju well 
A-i AimufenuoL 

In tht course of this, article, Wl- have dcEmbcd ft variety of ingenious can- 
trivolieoa For enabling locomotive carriage* to post over obstacles lying in the 
e■ MH3 n WixbuLit Injury resulting. Hie invention we hart neH la notice is ir£ that 
dflttriptioD; ona ft the subject of B patent granted to Mr. George Millltrhttp. of 
Hsrminjjhom, ami i«d*d tm the 31 it ol‘ March, 1831. Thn carnage is mounted 
upon three pair of wheria, whereof the fbqnfllt and tile milflle pur nrc 
situated in iJieLr he uni places in four-wheeled oarringea i hut the additional third 
puir p herein ullildi'd to, ore quite at the hock, oud much nearer together than the 
others. The fore wheel# arc made to loot much in the usual maimer, ami above 
them b a framework, carrying tithed gwar, by which the carriage ia steered! 
when acted upon by tho ^uide, trough the modlnni of Stable levers, The 
aiis Which tarries the middle pair of wheels^ posses through projecting aritli 
At ilia fore extremity uf the principal platform of Hour uJ' the carriage, which 
plllifonu rests upon the iudetree- nf the hind wheel*, about twn-fiflb# of its length 
fFum iu h inil ciE ramliy* Should an obstacle therefore presen t itself [against the 
Huddle prJr of wheels* (und a very formidable uiae Ls shown uu tho drawing* of 
the Epccifitailicm,) it iloo( not become naagfij to lift ujh tl.ie whole weight of 
the carriage and load, hut only rather more than the weight of the wheels h aa 
the asdetrcc of these acts like a hinge-jutnt, and the phitfnnn of the carriage 
ylrids tu the resistance, by collapsing, uf turning Upon iH joints. For the sake 
of illustration, a train uf gror, ot different speedy ai r- shewn os worked by hand : 
hut the patented oWr*e% tli.it *Leaus power may be obviously com muFi Sealed l& 
it, in lieu of manual labour. 

An arrangement of the parts of n Ifieuraolive engine, pOs#£tflillg cullsL dcrabEe 
novelty, WiU patented hy Mr Benjamin Hick, of liultuEl, ID LiLUCiuhirc, Oil tho 
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S-th of October, J £14. Tlje preceding §gure afford* a 4de ebvaikn of the 
machine, with mch portion as could ciut he Ti= -ibily explained Cs-hej wine m w- 
tjiiu . □ is the ash-pit, i the fitiK. Tilai.p Pp opEning above info a dome c r of the 
Bn i i! i~r d d, and Etnrtkundcd by Wafer; the externa! figure of the boiler n ih:iE of 
a vertical cylinder; and flift the dunu’ r occupies “he centre., Ebe water chamber 
is for tin- molt part of an annular form : this amiulm has passing through ii f 
IrcrticnUjfj numerous tub«si open al «m]j end, for Hie smoke sjiiJ htmled gasos Co 
pass From the furnace throng hour the body nl' water, into the flut *■ «iboVe h olid 
iliL'jicc into the chimney j. The draft through I hr rVi-n in-r; 11 mctfMftJ, by lli r 
traducing tiid Itaducti^n ilEafti pipe from the tngme into ihe throat of the 
chimney, where a Jci of steam w thrown upward^ in like way now comm only 
practised. fU the Pteaui chamber, crn'etopcilffl the lleltledl gfeu a that ascend 
from ike furrow?, which are mode to impinge it with greater force, by I he 
Introduction of a plate of mm shaped like no inverted funnel; c is the Hearn 
pipe, tv hick conveys the Etcam from the elsaruher f. into the valve btno* ^ 
worked by a scriejs of I eve m at if. that are put in motion by bevel gear, uml a 
crank motion partly Introduced. It is now to be dourly understood,, that tli r-t"^ 
niro three IteOUi cylkidcTH m h but as they arc dl in u row, only one cbji be -rtm 
in our view ; each of tbfifl* cylinder* lb provided with suitable valves, and work¬ 
ing gear, tn admit the sloatu wt tht fop an/y uf each of the pistons, at the time 
of Ebe dehorn of each, niid lo allow of its escape m llioir OtcenL The boCEom 
Of each of the cylinder* U Open* and the piston rodsrt* are jointed to the bottoms 
of the pistons, thf latter being rtfid'iefl in their motions by Small lateral rods 
JMUCng througli guide boles. The three pistua rods act diredly upon a three- 
throw-crank, the eqni-d)*tent pfHiliotia of which irk the Clide cause the pistons 
to continue their :jidnroi*t|n| action, illid ihe etauk its rotative inotiou 1 with 
uniform Uv. Fast and alow modems, and dutch Iroxes for ■. nr j inf the speed, 
ara provided in the tmud way. In out diagram i^ fihr-Trik a pinion n + on nhti 
crank asii* driving ^ wlK-el oU the axis of tlac running wheels. 

The patentee especially claims under Ida patent, the Cdlfibillttlion of two or 
mor* C) litidt-r^ each having iu lower and tipfc-U, so llkLit the picjikn thall prm 
onI> F npnn eElc upper mrfkcLH of the pistons, find vummmLscaLe £t& power ti the 
crank ahafi; or running wheels, in a downward tlir-L 1 etion only : which be con¬ 
siders will cause a greater adhesion between the wheels and Lhc rrul + Bnd ]m 
vibraErrai to the earruige 3 than when the puWrr ti applifld to eIlc wheels in m 
upward and downward, or a forward and backward (WtioDj alternately. 

The wheels applied to Ltiis locLUuolive nd*& jMisfiess snmc novelty, and are 
cLaimed Under the patent right. They may he Briefly described to consist of a 
Ultdron utLvC l duly ioirncd ond EuiTicd, to re.vivi t\iu edjj•.■-u i.f disCa uf plnEe- 
Lron, in lieu uf ipokes^ the feUoea or external rings being fixed EO the di c cs by 
fir^t explilsditig their clrcumFercuco hv heab and al tawing them afterwards to 
i 0]] tract, so at to receive the edges of the discs tn grooves tUfEied to receive 
tHwm. Tlia several parts ore aSterwank secure it b} bolta, tivrh, end 

teya, in a mnnnftT too well nndETs.t-jnd to nac-d daecriptinn. 

Santa improvements of otmsldarihte nrigLtfcalaty hav* proposed by 

Mr. Robert Whateside*. a wina merdwnt, ot‘ Air, in Sc 1 1 ud. Eu? which ha 
ubtejned a patent, dated the <if ^overnh. r, 1 #il 4 . The ohjed til' hia fir« 
iinpravcmcut k g to obtain a firm ennnes>nn between tlie moving and lLe moved 
pallor Off hetweeo the *tram Engine, slid the a\[? of the wheel* which move ihi> 
oamilgc. In order to kK^rfarm this tfioctmiS|y r tht springs usually place I over 
lhi>s^ wJieL-U utc plaeLLt [n them ; and to prevent lim EwistiJj^ furcc of tli*" 
machinEiy firorn tcoiiog them out, two quadnangulai j&aining^urc iittechf^ to die 
wheal n, whivh ulU be eaplalurd witlk refvri'UCc Eu the cuh-li t|i+- ^lloring 

fl> fi r c f r^. iswlu- outer cLrcumferetica of the wheel, formed of iron: the Fpnkcs 
are matted, or otherwise fasEcued, Eo Elie tire at tuia end, aud bL. the nlhcr, 
aitlivi ffVfitted to i Ih^ ring, ar screwed to ann which I hick curd in wte to 
rccfiita the setts w. The central spoc* of lh:i« ring va-rh-l nccerding to the plav 
intended to be aliu\ycd to Lhesprings; In ihs- present ihatancc, it is eight inches 
don meter, 'Lbe pul HE?, a t h, r, if + are c f|ui-d i n tan I fru-LLL each mhcr. Betwt-cn 
d and f, hjjJ ft anil d t iitl* placed two rwK which mun Be titnily attached 
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to lilt rim ill the whuel at both ends, and parallel to enrli Other. Oa lliW 
fo4a traverses R qunjlrUljgTjlnT iron training, J* hj mean* uf ringa 

which embrace Iho reds* On ihi* framing. i, f r ? f djdel Biaoriirr 
of the MUK nature, In a direction at right angles in that of the flllt, but 
instead of the rings, W in the Ettfc, being attached lo rod*, nod l|» 
burn « and /, they are affined to a plats cif iron, in the centre of which ia rt 
llole F to allow of MU aide-ban pAuing through. The box is baited to the iuou- 
said plan.- (by means of a Quitch r cast along with ilj, and passe* through me 



ym ar opening in tbc centre of the wheel, id that one fltd of the spring* m *V 
be fattened to it, and the other end to the circumference of the wt The 
whole wheel may ihc n be covered aver on each side, with fi thin iron piste, to 
preserve the frames h Jkc H from the wel and dlist, tAklTlj* care, at the taipa tiilli' r 
to allow in the inridu platt? T a hole uf cufliciciiL ii Z*B (lay eight inches diameter ) r 
for the aalc to plaV; lliii hole may be covered oroT with a puns of waicr-pToof 
cloth, cauMtrtei water-tight, an one part to the axle, and ou the t-Lhcr m the 
inside Wvering-pljiJB, The patentee abscTY'd, that raring* 1 1 live hecCV befatfl 
placed in, nr adapted to, wheels ; bill !:■• confines his claim tu ilia application of 
the two quadrangular frames, as chow ilaacrfhL , il + Tor preventing the strain of 
the power applied iu propel the satire ea rn ing ■Oil tn the springs- Another im¬ 
provement included under this natt'ii £. re lutes to a method uf reduuiflg the 
friction ur rotary ec^gineit by placing the lubricating fluid m cut or mo™ 
veserxMLri, nnder a praaBixrte a lillic superior to the lorcu of Like steam, 
which presses upu the piston, for ike purple of forcing it Late every CT^icvt 
and between wit the moving |uaft* of the angina, where there is a liability of 
leakage of steam, so as lo pn?vept both the losa nf steam whan these parts we;sr t 
and the reduction of friction to its, minimum. The arrangements for this pur¬ 
pose we have not space to dtJCribe. 

For preventing air klHlira the runenarioris to railway carnages Upon stopping 
Or Htartingp a cnnlrifiJIO^ owed the ■* bufiiug anpafUtan, 11 has been reeorled to 
OH the Livi-rpooL and Mntche*ter r and other railway a. This apparatus satirists 
of A wm& of rods and IvWl, acting qn springs similar to the elliptical carriage 
spring*; the enntri ranee ii complex and expensive, and St U found c urn mu- 
liLcnte to the carriage* of a train a swinging Satersd modem, which efluar* nrncli 
friction, and nnden. the Vehicles liable to be thrown id’ tin rads, J u i.ibviale 
ihCK dilftdTantagM, Mr. T, F. Berlin, of Dubho* tor.k out n patent for an 
invention ub the 1th March, IttSS,, which crannies of a comhinaliun of coded 
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:-.p rings* tv Ellk ruth proc^'ding from etkd tu end of %h e carriage, licflgned ELol 
OEilj Eo present the coneuiEiutiSi ftl topping ur starting bul Ltktwiue my 
prejudicial cffneil raking pbet, in the cyctle of Iwa truing coming into erm- 
EttL-t; alflu to rcMWO and IrnDlimt Hie motion tif une carriage Eo another free 
from th ni jibra ptne es w tuch i& alike unpl l m ,mt to the paHMuigere And detrimental 
to the vphiciei- 

The Mowing FSff.J representa a side elevation of one of the Uublisi and 
Kingstown railway carriages, with Mr. yerghiB invention applied to the same, 
/jy. 2 3B a plan of die under port of the Same, the Itocty being re mu ■■-/ ;J. a a 
represent* a flight frame, made of two similar plates of iron, screwed to each 



/ip. 1. 



other about three inches apart, and resting upon turned hiring* in the c&ntrca 
of the axles, A Witmg!it~iron mhe h h T about three inches ill diameter, ibe 
entile length of tbfi earn age, and esc tending about two feet bfrJOtid uadi end, 
if supported on thtd frame by rd-llersi, which allows the tube to be moved thereon 
length way 8 With facility. On ibis tube 15 placud, at either end, with! El the frame 
of the carriage, about four feel df heTkfll springs e r, qf graduated strengths; 
cue end of each of tbesc sets of spdlip ahuts against a HtOTig eullar d t fixed td 
the lithe b, Anil the other end against «V sfmdE bus of iron attached to the frame, 
and furnished wih- mie uf Elm bearing rollers befpre-menlioEieil, also with two 
Grietiou-rollrri rearing agaimt the inner slide of the cirmge-CnimE eniL To each 
extremity of the tuba l A ia attached a buffer-head ff, by means of a rod of iron 
paadug th r*mgEi the tube, rue! tunned ed to the bsifler-hpadj by screwed JlUta 
sunken belo w their surfaces. At the bfiill of eaili bulbr-bead .l ero^5-bar 
In which, hy chain and books, the nrtia£Cs arc aMiichctl together- This appa¬ 
ratus lioa looeely on the useIes, and il perfectly Independent ut 1 the framework 
of the carriage, which Li sustained by firing* in the iuual manner ■ and Elk-re 
Utf long vertical -dn 1*^.1 inulc lEs the framing, through which the buffi ng-lube 
which permits the ftniiLe to rise or fall, according to the pressure of the 
had tImrcon, without averting the he id* I of the bulling iippar&tu* above the 
toad. 
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The action t* 03 follow*; - The train being moved in tl.-y direriTiun Pi' toe in'ci^, 

i ho locomotive pdwer i» applied to ihc emsa-burf, rad dravr- forward ihc cenLmt 

tube fr, thereby cotn prenyl ng l li^ springs cr between the collar *£ wd toe frictHUi 
tJler-box which reds, agamsl the cud of tlie carriage frame, liltiollt ntfming 
Lhe latter until the Elastic farce of the compressed springs brrnmes sufficient to 
overcome tb* refinance presented by tli* frirtiem of llnr carriage flTid 
Tire cwriiige then begin* to move forwurd F.n slowly, aA almost Eo be imper¬ 
ceptible to peexons Healed’withinj the narond niid each succeeding Cftlriago in 
lhe train is by similar leic;‘i uy brought from n state uf T^st into imtfian. Li] 
CQ3E af Dike CBiring'- nmiiHiff . , Li*rrinifc another, the ttilllflnre is ofltfed by I lit 
furthest end; the effect being to drive the Lube £i forward, ctimprt*IKnjf^thc 
springs si the opposite clid frotn which the concLlfidofl U givcEk mid the carrrnge 
will be blit little affected by the blow, uelIlS toe eliwtimt? commi inL'a tod to llitf 
springs by CGOTipresatUfl, ovt rpdWETrx the resistance nf the carriage, rrbicli lb tin 
begins W move, ael noted bv a three just loffificiit to sEurt it. Tin- fin]ed sprihgs* 
which,, ns hi:fure sIblIkL are four feet, iu fang lb, have a range oi ntfiaQ Erf ftbout 
two fect + beginning la be camprtfc&ed bp 5 a forpi? equal to UKWL twenty pounds r 
and presenting n LiyLal r* niatatiCc to entire camnniassciil of upwards of tw& tons. 

A spring of ihif itfi-Tlgtb T lhe p itontee states, Luu been found suitable far ear- 
iiage* weighing, when loud id, about four Eons. Ill wilt be absarved;, Unit the entire 
rt*LstajKP to the action of die springs is oil thv end* of the carriage frame; the 
middle of each is armed with ii at tong plate of irun t nboLil AftfeU imrfma square, 
through which pas* lhe teuiiun rad* Ii ft, Fj$. 2* la the atm angles of the oppo¬ 
site ends oi the frame ^ consequently, Uiksi- rods rewire the entire force nf the 
IpTings- TbE wirings nt cither vtvd of *anh carriage net tot ally iudepeudent of 
thnse at the titln't eikli, and t>f all the carriages in (he tialn, exempt diet to 
which they are attached ; each bus tliEirfure So bear unly its dote share of the 
rcsiataJM of lh« enLrrc train, the euui of which Is Uiwle up of die separate 
rusistolkCca of all the* springs acted upuu. Mr. Bcrgin *tAtM the advajilagea 
antic l paled fruTii hil invenlinn hnro already been fulU' realised, by the perfreily 
sleaily iiiuiinn of the trains to whicli it bas been applied : mid he ootLlecupLalnt 
its uiipluyuvifnt In locomoLLVo carriii^ea uei Ibe com mull l u'ul- 

^i.rrit* j m prev Einents apphcablc to lucomtjLL V c ortrri;igc* fur rail ways aa well 
turn pi fee mads, were patented un the 17 Lb Mifcll p 1E?3^, by Mr. UuLlers 
Bacon, of Sidsnouih SirEet, HcgcEkl 8quiiro, wldoh will l; tr-adtly contpsohem] 
by rct'erenec La she figure on the □ppeaLtf pEigt\ in connexinu with Line fut- 
lew'm^ descripliE>n> 

The frame of the maotiinc h n-^ ihcitt'n at a di, 3* of the usual farm; but it 
cUcEids to lJp* rear sulHeictitlv Tmi a Oanvculent fuel mum and engineer’s itoniL 
The whe^U arc of enmukun r-mn turc. being mad* of c-ast or wrouglii-iron, with 
anus, flatk^ed riill^, >md h-L-d navel ^ they Ois mtlnctied to their axlrs 
respcctively T 3ml tliei^e,, TOeuJti 1 of iruilj, project tliraucli ih=^ ijjlves and run in 
boxes, as &een nl £; tliese boxes beln^ capable of cJiad odjuiimcut, po IU to Ifful 
iljeengiucr The driving IledS is attached to lIn- 1 frame, and wurks Eli : but 

itl Trilling friotiuu on Lhe railway is regulated h y a Fptm) spring mul leU-r, and 
the preszLLTi 1 of if it roller d t as hereinafter de^ertbcd. Tliii driving wheel, ft* 
introduced by a lint' at c, i- uiov^d In the rolling friction prukhkeed by jpuh Ing 
(he fnllt-r d t« Its periphery, as seen at e, the larger periphery of the roller* rf 
being in contaeE with aim of tha smallct concentric rullers p jls Ecen dL/; this 
i£ L of fallen bssng put m inotian by the |JJiiiun at d, which laltL-i into lhe Unsth 
cut JU like periphery of the wheel iltacWd finnly to Llic scL of rollers, and 
revolving with tliEin kipon the same axis* in that when lhe pltilon aL g fEtraS 
under LtJ mu towards tbo smuke-pipo, the wbfiel h till d lhe Set or ruHent turn 
nver their uh to tlse same dirEctJim, whereby the Taller d turtii tiader Jta axis 
in the name direction, and ths driving wheel* over their axis forwardj the 
driving wheels being timkly Used to lhe *flnit m 

It wiD be pcTceiifcd that the roller d h *ii4ftlnrdi in \te position bearing upon 
ihs lerp of die driving whi^l by a p^fpetiEtieidftr ttxndard, wbieb dE*eeuds la 
the baxei of tbfl driving wbWla, mid is au coun*ctod witli th* axle of ton 
driving wheels by tnfftiu of bearing un lit axle, or by mEaus of two pair of 
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Ktftwa attached la till] t’rLimi', And bearing nil stu ilk bypTafP* Cuimrcling <*m. L h 
pair otf Etr??ii together, screws taking into boxes fixed upon the frame- in 
any convenient made;: and these plates being preyed dnwo by lb* screw* upon 



fluige of the tin ring wheels, Atid thereby lotto* line ta turn an the mu mud, it 
he i tig wan E Fui! the d riven roller 4 on the ?=am e axis with the roller a, is farced So 
turn by Ibcdri ring conctii eric roller before mentioned, of which them arc three in 
lb* same ixtP, *a the toothed wheel A, that takes Into the pinion 







t 


Mr. Bacon has sufficiently i-imsidercd this part of h|i apparatus, as we eatisaul per- 
curve any abutment for t&eateam, that Well Id on atile it In give any motion At alL 
The ITCBIII, afterpat-dng autaF the engine, So pai^ diEuugh the cylindrical tank 
a, td heat the snppiy v at er t he fore cfttefiti^ the chimney. The axis of the ecL of 
pressure fuller* i- suspended by the vertical arm above, and the lower cud of 
the latter In connected to one oitrtuilte of the lever i, whose Oth tt end 1* MU- 
Elected to Pkti upright lever j, who*: fulcrum h at k + sa that when the engineer, 
who i:-!> abiltonFd iu the rear of it, draws it towards him, the Set uf ruiJcrs Is 
pressed forcibly ngaiuat the rober on the same inis, us the ruber jf, which axis 
is held iu its poritiim by the hnrircnlu] IrnT/, and the perpendicular standard. 
This standard i* to ccmatrueted, that by means of my m«hanieal force, the 
ruber d ii made tn bear with increased force upon the driving wheel*. This 
standard may permit the axis of the roller d r AMO the axil of the driving whed% 
to approximate mnthe unit ic ally and mechanical] V, a* may be lieedflll tn give 
ciicet to such Increased force nr closer codIhcL The pressure tijmn the driving 
wheels may be thufl Varied. Lot the after bearing u heels be raiF^d by moving 
the arm ai, tvIJch it A bent Inter, towards the front of the engine, until the weight 
of it 33 chiefly sustained upon the forward bearing wheel*, P»d the driving- 
wheels being placed sufficiently in re*r of the centre of gravity to sustain the 
weight in nil AttttfJciiAg plimes, wbeu it is cs^enllil that the weight should b^ 
thrown upon the driving wheels. When turning a bend in the rood,. the hear- 
lag wheel* are made to turn by mean* of the artn or lever ft, atid the bar* 
the longer one of the^ bearing upon the extremity of th* 1 forward axlv ■lioialder, 
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mid the shorter connecting the end of lh» rompDutkd lever w xttti it! 0, HU lllfli 
when the lever. Of i irm n h eu drawn tOWardM ihc front by the engineeT T Hie longer 
bar is tnovtd frirwrurd* ami ihe shorter luck, and thereby this wlictb ore tnruEd 
conformably to the bend uf the- re&d * if the bond U to the left hand uf the leeo* 
motive cusirse* and, by a contrary movement of Uifc lever* if die bend 14 to ln£ 
daht they are turned conformably to the bend. At r is the bellows-wheel* 
wSich is turned by it band from one of the sut of tulleri ■ by liiis muana tbe &ir 
le forced [nlo the furnace at ft _ 

The eonslnuciion of the smoke pipe is so onbindt that there shall be w i r » h in* 
at tilt bottom thereof* a recess when: I here is no current* bill into which the 
cinders are thrown by fores of the cuitvu^ there* ccaiine to tw impelled by tbii 
force* they settle by their own gravity* while the stuole which (lbj not het-n 
impelled, arc etuis by the cuiklloucd force of tba droit. Phis improvement in 
the construction of £EEioli.c pi pda* id applicable to ilcnlii-biatH, and to hNillding 
engines, and li staled to be uf ip-eu value-, from the teeurity it affords ngainat fire. 
The tank If connected with me boiler by a steam tube, and a water tube* an 
that by |be former, the pressure of steam ill bulb vessela maj be equalized, 
while the water is allowed to run through the lutler into the both r. t id ibe 
fuel bouse* and u the c tLginecf'a station, 

Efiffy riminn iun fiv relating - to hrenmotinu oil railways having become of 
importance* nothing escaped investigation, nor attempts at amcLioriKaorL 
Amongst the many apparently trivial mutters to which aUcEitloti Is ueccSJiVJ to 
enable a locomobfe machine to work well, is that of the lubricating oubstonee. 
The ng&cUy or Mt- Henty Booths of linnnolt has led him to effect uu im- 
proven]cut in tills respect* for which be obtained a patent OEi the 14th of April, 
ia:!5f which hi- has denominated “The Patent Axle Growe. arid Lubricating 
Fluid. H These* according to the specification. are chemical componnda nf nisf, 
tallow p or Other greMa r and water, effected by means of the admixture of srki.L 
or olber alkaline iuh-t:mce, LEI euch propurtiuni* thoi the compound.- sbolli nut 
be |ff a oaUf^tio or corrodr* nature* when applied to iron or eSeoI* hut of an 
unetunus greasy quality, easily fusible with heat, rind euitnLle for greasing the 
Klkr-bvriritlgn nt cfprjiqjB wheels, nr lbs axles* up Indies oinl beoringa of maL-hl- 
nery in general- The proportions of the ingredients, and mode of compounding 
them, ore rutted to ho as follow:— 

M For the axtetj^es of carriage wheel#, li eolulTon of the common washing 
soda of the shops* in the proportion of half a pound of the salt* to a gallon ol 
pure water- to one gallon of Ibis dutidQt iubt three pounds of go^d dmLi 
tallow, and six pounds af palm oil. Or instead of the mixture of palm oil and 
tallow* sidd ten pounds of palm oil, nr eight pounds of firm tallow- The tallow 
and nnltd ml, ut cither of them, and ih-.i Bolntinn as described. mllM- be bi-r.u d 
together, in some convenient vessel^ to obout 20+^ or 210^ of Fiabr. End tlien 
the whole mass must be wiall htsrred or mired togetSiiT, ond contiuu.- :!y opiated, 
until tbc composition be cooled down to or 7fl“ of Fobr. and have uhta-Lncd 
the- toisslsicEicv of butter* in which stole it t* ready for u-.c. 

The patvn L Inbrieating foT rubbing the parts of machinery in genemb 

is thus Mi&deE lo otic gidluu of the aforesaid lofuticn of soda in water* odd uf 
rape utl, one gollun j and of tallew mr palm nil, miE qiinrtir iff a pound. Hc;it 
ibem togetber, lo about Zlw of Fabr. and then let the iuid composition be wrU 
fttirreil about, and agiEatid without mtcnniaiiun* until -cuoltd doun lo 130'* or 70 ,k , 
when it Will h^ of the con^liptcucp uf cream. If it bo deEired lhEckcr r 0 little 
addition of Ullow nr palm oil renders) it in. 

Jl has been observed dial the defiBcttOil df She railway bars* by heavy 
■carriiigce pawing ovft them on the MaHdw rijff and utlicr lines rff roail, absorbs 
a eruisidiTuble portion of She tractive force; bcaMcs producing* by their 
vihratjiirv actlutl. an parlier dcslructluli iff the stationary, na well iiA the loco- 
luntivc mochllUM. To provide a remedy for IbcsL- apparent dcfecta of the 
ordinary system* Mr. John Reynolds* of Sh-alb* 1ms projK^il to gtvd to the 
rails, tuUBj ei-t platen, (VTi equal support in pvory r part of thesv length, so tluk-t they 
shall not be Ruscuptfhlc nf ^qrrsidin nr dcfiectiipn; and this he pvapMsa to 
effect by Lwo rrteibud^* for which he obtained a patetff on Ibe 5th May, 1^-15, I ho 
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fint b bv ewMion laid and Joined end to clld, And Ui Fnsi:h manner as 

In br lucJt|].;iHb of vertical ur Intend nmvisiMnE t independently of those tie*6 
mi l i nin g Ni ]L The rails. bfsrs, or plates, over which tile cuma^t-wheela are 
intendeeV to nm, may he eSdier cast on and with the bearers, nr they imiv be 
separate- Tin- iecaqd method b by bearer* formed by lil.,rh= of natural or 
arriJiria] ntGfie, joined end to mid, ftlid lidded m the roadway, and secured in 
such manner (togetlier, that they can only move in concert A gnat variety of 
fbnm Ilf rails, funded upon the ha*i* of cnnsEryctioh Jlilt mention^!, bavE hosll 
IkkAile by Mr, Ki'Vnolda : fl will only be iLb our power ti? notice here Iwu or 
tliree of ^ The anneied bjiun- fthttWlAvertical auction of one of die lim-4 
approved fams* an which the baliuatiU$ that it IS imbedded In, shown ui a a, b 
of Iftfi depth than tlio bottom 
of die jtonc abepeti geno- 
rfthv used, and of considerably 
Usa depth ibiiEi the bottom of 
the excavation and ballasting 
on liiE Loudon and Eirming- 
hniLL railway. 

The form of the be urine 1 
mil fur the carriage wheel* La 
dsflim at. fr, and that of the 
hoElow sup port and lateral 

inclined platoH at € e* They nre fastened end to end by mean* of ' J EtiUj*V of 
projecting pieees Hfc>4 to tlii-rn, uf such forma as thiU, when placed 
position, n key or wedge is driven into an aperture limned by Ltieu 
which Isolds them firmly together. The blocks of Ualliltd of artificial sloilc , 
tn lie joined hy the vimmi- modeft known to Jiuwon*, nnd the. iron mil above* 
whether of wrought nr edit iron, are also 
to lie fastened by moans equally well 
UUllemtiKMl la need evplisj NihoU- The 
ann eztod section n'pin^iits nn nth er nit 
of the minurnnl* design" given hy the 
paten toe . ur represent) it w-rought- 
Iron rail, rearing upon and fastened to 
a sill of timber it enclosed between 
the bearing plates g y t w hick, together 
with thi 1 nn d t arc imbedded in the 
haJlftsting- 

The advantages contemplated by 
the patentee arc—1, a great saTing in 
excavation and ballasting; 2, a saving 
of the cost of materials and laying 
down : 3, in nijiiistuiiance of way or 
permanence of work ; 4 r asicing tlsO 
repairs of engines, Some rails on 
tint contraction nw laid down ex¬ 
perimentally on the Liverpool end 
Man cheater line, and apparently stand 
the test ven - satislaclurily. 

Mr. Tboimas Parkins, of Dudley. hut had a pnli'rd fnr a -rimi^r nhj«3t r-i the 
fort^ingp which is dated the 3d of December, ls;l"s. It muHLii! in tisrming 
oontinnuns shapers of vitrified earth ilmnit clay), w hich ihc patentee at-ntr^ lire 
u* h+ird and dumblr u yrnnitf. ami im per vino m In tin? weather. 'ITie foil lining 
Fl*j 1 gives* a cross section of Mr, Ptitkm^'s railway,, and I'iff. 2 a side elevation 
of a portion of it. The viirified hi ricks or sleeper* arv rilOTli lit riiftf; eaela 
ftlevpi-l’ U 13 bdlH^t the hnse, five ni the lop. twelve deep^ and TlLJic lou^ and 
lock* into the other, tlills forming & cimtinncFus tnoaa along the whele Be 
mid The joining b effected by a projecting tongue b, which fits into a eom?- 
m] landing recess made in euch hfi" L A groove r ii luoHldcd longitudinally in 
the Ehij) of the sk i * L pL , rs h into whirl] \)h tih of u wooden lu-arpr (fbiir iiichr^ at 
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the boc, four deep, two wide nt llie tup, Alii) twidvr feel or mor £ long I a placed; 
and La bedded upon patent felt; Oil thii TO)deH bviuner if fixed AB 5™m bur r e* 
for lb t wheels or die earring** to run upon ; tbia bar or rad being also bedded 
upon felt. 


1. Fiy. ^ 



Mr, Parklna fivti the preference Ut the arrangement described ; but be pro- 
poiea, In ee rtain eases, to dispclia* witl i the wooden bearers 1 / if, nml to place in.m 
roils of the ordinary kind At once inln llie ^irufttc rv 

A variety Uf novelCTOiihraatiuni crifnfltchwiiEnn frir steam carriages were patented 
tm ibe gfh t^ec. 1 B35, bv Mr. W T Curpuul, of (nvMstr^t, u* llie agent nf a 
French gentleman, In the space which we toil devnti£ tonfttice it, it would be 
ijuitf impracticable liicimvcy an ml*Higibl * id^a of the namertFUii ingenious Cotl- 
trivanccfl the Gpedfivatinn sola forth; we abltD, tbeTcfiire, merely state, that the 
boiler consist* of two parallel row* of large vertical tubes, fru die water, an 
placed in n tfujulranguhir cage, as to divide it into three eumpartments, the 
middle unv of whreb m the largest. In this middle chamber is put the fuel, 
POuU; and ilk the two smut! el i-liti burrs tn the other aides of the twu rows of 
tuWs 19 put another Lind of fuel* cube. The cninbiistioii of the cUsfe is excited 
by pi frni-wheelj placed under the grating nf the canl chamber, and the smoke 
arid other inHmimuiblr n I atEor ihul escapes fmm thb lire-phi cl: is conducted 
between ibe tubes and over the coke fires, by which anali^mcnt lbt smoke 
siud carbonaceous* mUlltTI will, it la fairly presumed,, be inflamed, and the 
rnluric thus- citricatcd be benefktrdlj. employed in the mialxiacf steam* The 
ctvnm chambers Mfisting of capacious horizontal tube*, o1s»a up the inps of 
each of the funjicss ; and the sir Am if conducted through regulating valves and 
pipes in the engines ninsld ill the bed of the carriage frame. Many uf the 
MUbnrdiliaEecolilrLVHiicctolchihit enrLHideriibic mechanical talent, nod filfi int pmty 
strung evidence tliJii <aar GaJEk? friends win soon rttn n mr^ with lsb by steam, 
Mr. John BLyth, a young engineer nf excellent abiLErieSi rending at Limc- 
banse, obllillffd a patent on the iilst- of I^ecember p 15-3 ip for u an improved 
method of retarding the progress -of dtiriogei in certain which is 

extremely simple cud eflktud. It constat* of a friction wheel, fixed On la the 
inner ride of the wave of the running wheel for wheels]; around |K1 a Is brought 
a friction hand, and hence it is conducted and made fast |n she carriage hodv, 
in such manner Lb at when descending a hill or inclined plane, the carriage body 
slides Forward and draws the friction bond against the friethm wheel! The 
natural force of gravity is thus admirably employed tn counteract it a incon¬ 
veniences y in certain caJdt and it will F*e observed that the farce of retards- 
t\ □□ will bo esad v as it li rv^uired; that is, in propnttinn to the inclination uf 
the piano on which the carriage ia descending, 

TV* obviate tlmt lateral ami s-erpentine molioli nf railway carriage, arising 
fnjtn the trdbftTJ cunjEruetlon of tht “baffillg apparatus,^' Wc have alreailyi 11 
few pages back, described the iliVCUtjon of Ml% Bergtn. r Another invention, 
designed tn tlic same object,, haa b&en r^tnlly introduced by the intelli¬ 

gent Mr, Henry E-f^nth, of Liverpool^ for which that genElemin obtained Tetters 
patcjLl dated the 23d of January, IftTtr. 
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The fullftwhlg ctifrmtlfifff />-i. ! , (he mode in which railway carriages 

3mvf mu idly bten minthid [u each Other by a simple cLluiji, the hufitra ..f doe 



carriage nut taming m contact with those of mi other r hut each carriage hciog 
allowed, whett moving onwards, a lateral wctlUUTC* motion- 2 and 3 fc 

■bow Mr, IWtlfM method r-f cunniMrcIng them J n il Llh" chain 

an>icWd to the dmw-hiF of each carriage,, and cojs>i*la thf ft double working 
-utl-w (veilking ritiiio two lungliidu or sWklea), the socketi of which AT* 
spindly threaded to receive the screw bolts,, which are fastened luyethrr by a 



pin ittd cot Err, an that hy turning the arm or War Z of the mid ktew*, the 
conMeeting apparatus ri leiigthrnrd or shortened at pltflairp, to the enterit of 
the long links ur shackles above alluded to, In which tinny wurk. This screw' 
ebum bring placed mi the liuuks or turned up etnil of the rnirtiiigB tlrau-lairi 

d, llse huHcd 6 elF each adjoining carnage being drnt brnoghl dose, or nearly 
cl up together, list lever Z U turned round a fvw times till (he draw-bars if are 
drawn an inch «e two beyond i heir ftlKmlduri, m die luce «f the carriage frams 

e, ilveTching tike dru-apruig*, to which |1ir draw bars are attached,. to the e stent 
air a fourlh nr fifth part of their rt mitt by; find by that degfecnf force al Inching 1 
the biiift?™ uf I Sic adjoining carriages together* and giving hy this ujeatu^ Mr. 
Booth outfit* ■' !u a trdu of cn rri n ^ a coin Lined stendrnt^ and amoutljlLL'M uf 
moduli at ramd rpei'di, which (hry I. u ! c not when the LnfFer* uf each carriage 
arc sepritr- fuim tlm^ of the adjuinIII » earrLipe, lfc w is a weight H> keep the 
lint in S vrriu'L p Libm, mid prevent Hit m.-. ? * v. :,.g nF the chain when to 
acLkili. Tllfl prttghir» does not claim under this puirnt ctit? parli deycrihed^ 
separately CUKsid"n-d ; but he claims their cembinarinu and jnml Ectfon, aanl 
H the cfinwtjiitnL clm-e but tdastie utlichfoent of the carriages tn each other, 
which cunitiLnteE my impruv uuieiit lj * \ ■'.; r acac to I ail way oiU tiiiget," 
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The imttfeptteiit includes a very pretty md uaeftd contrivance of ibis origin n.]- 
mtaded inveniof, which fa (hu-dwcriVJ by him i — 14 And my imwvvmant 
A|i|ilscablir to the hioomudva ehftttF'a which draw ibr railway capites, L declare 
to he a iifMs mod* of checking ihefpptd of the rugmr, or slopping it ■lipgfUier l 
which h effectm! by inltifci I Bfillff a throttle valve, slide* or dytmjWTj ustn the 
tshuHiitlug strum pip?* lhE" ihe ^dB| ctimfliuttlv cn-llcd the blast pipe, which is 
niiiallr placed in ihe chimney in ffOrU nf rrm engine, ftm! which throttle 
valet 11 mv be nii^t cwVHiientiy Introduced when the lwo exhausting p> jie& are 
united into rnjf Li^l-iw lIio place wfrriv ihe pipe is cn-n Imcted in area for the 
purple uf pri-dricing a blast (u the furnace Pram ibe throttle valre mSlil 
prufttd rt n-d ur Img luuuilr extending through I be chunney to llie bftek pMt 
uf the butter, *o oa to Jit? within cnnvf nii'iit roach id the Engine-man, whn, by 
moving the said ban dir* curl close the &lsde «’r tlrmtilr voire, either jwirtially, or 
altogether, as muv be r-MpirfeeL Aud I lie throttle Vfdve need, not Bhnjgyther 
iteusn-iiglu„ but *bon!iJ be made to wort freely Ml Lla plant:.. I hr tnginc-mAilj 
whan hs whim do mop nr ni ne b en the speed of the engine, cl&sea or centra eta 
hli tlimUlc valee without Hhutting oil' the *teim in tlj mi^C from the boiler 
to the engine. The pistons, by that m^ana, are speedily, bnl not BEidiJrnly or 
violently checked, and the driving wfl-e^Isi nf the etiginr no longer rilfoUingi or 
revel sin it very slowly, the mginc ii -•" n brought to o Eland. Noiv I do nol 
clatnL, as nrwj any p^tticislni 1 bind e*f ihiErtilc Tftlvp* whicls may he loft lo the 
judgment of the eugmeer* prodded at be ** constructed llnu, when open, the 
■ team may be not contracted, but may allow illfc alcHJn to escape freely, A-i it no 
Vulva or damper were introduced* Hot I idaim tlie iotroductiafl uf a throttle 
Vuh'e in (ki()j|i*r into the eibausling a u* uni-pipe of a toCoUinti *f «■ engine 1 , by 
doling or c-mlr-LcLing which, the cngilSO-man coil ehc&k or Stop Iris engines at 
plrBMLre . 11 

Mr. MbkseTjB walcluamker of Liverpool, took mil B patent cm the 2f>ci April, 
19:141, for iuiprovirLLiL'uts in mil way earring es, which merely L-onaiabi in dividing 
the iLtual ^Luidrangulnr framing of tha ciarriagn, aCTvfiS the middle, into two- 
parts, mating two Emollcr complete framic^ suni cunnedrinL' th-F ends nt ibwe 
midway hy a stout bull, with a rotter-key, and washen*. W ns toenahk the frame 
of illc 1 carri^jjM U. fc vtcld to th a in^cjiiEalilies of latcl in the rtuLd, said not lift the 
whiMili from tbeir In uring on thu raik 

Tttnwt J.—-Tht JidnpEhm irf tunnels in hilM r>f Tullwey Is ns been the subject 
of iniidt iltSHL l Li,MtJ(jll 1 for tho moil pari uppPreiitly arising from individitala 
who sir«-? intern.ttd Lti ihe excetalkm uf oerbun lines uf railway 1 in which tun- 
neLi a^e asclndod. hfiusy timid ami I^’Llninint penHWi have tlm-* bfi^efk frighlclsed 
into the apprehension of aufoOUiuQ t’n in the ncixioua si ale nl’ the air, cjiusad 
by the riccotiipoailiun of the fuel in the IncomoSive endues In urder to iliaw 
In ™lut extent the air in a tunnel IS thua contaminated, Mr. Gibbs, iu his tx-poit 
aineiidv cdlnded oh^eTTess 14 Letn* «ippase^ a tuSHLel miE- mile in length, tuba 
traversed b>- a locomotive unprn." and iLa tralh T of a weight of Hit> IoHb 

!llie experience of the Liverpool nndi M;illi*hester railway baa idjown thBI ibe 
average ceafimiptkn of enkc h canudcntbly hrtH than Aa-jjf o poUnU ptf fan fiw 
earJt mit* 11 tH tamed un a railway: hut Iwklng the tiuturiimptiull at hihl B 
pnund, t]is whole wemht nf 100 torn will require the eotmuuiptlun uf 50 Ihlr of 
Cukv. U may be caTcidabid dial cvrsv tun poimda -jf coke will evaporate a 
cubic: fool of' wBlctj 10 thilt Ibe wlnSe nOfbd* will cum eft into etciuu five 
cubic tret of water in the dlitmaceof one tiiilr. Sow, to o?liVcrt into ^umhi one 
cubic foot of water, requires- IDnO h ur say ULlOO cubic frH (if nif^ tbelt fw? feet 
of water will of fern™ re>:|uirc 10,000 jW' r and thU will he the whole amuunt 
of cunt i initiate J air in one mile Lht'turnifb Tu determine the proportion ofaradi mi 
an I until of foul air, and the whole ot ih^ air contained In the tunnel, we may tnkc, 
fur tTiuuplc T u iii□derate P-iicd tnnnvl ^0 feet bijzh r having m area of SOU square 
fe I, One mile iu length >if = lL_Ii b tlLNnd, will eunt.nn *4,2^1 r 0CKl cubic feet; h tmee 
the cuntnmintiled air wlU bent to the whole qufmlhv ii’i th- tunnel, the ratio of 
IflrWll tu -1,22-1,1100, ur it Will 'bu M 1 to 4'JJ. It will scarcely after this, opp^or any 
vnlid objection to tun nidi, to aasert thai an injnrioua rff^t musl rf*idt &uHi tlio 
contaminated air, when w# &nd t]uii the quantity of thu deacriptwm of air 
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produced by like pMfling of lilt whulir train will be tio mart limn part of the 
vhole qUondl)' in t hr- tuimd." Oq she preceding pvp ii irjircicliteil 4k longi- 
tudiftld aecilun of U tunnel, (niippfracd Lit bti cut through clleicE. abide* o r day 
Strata*) allowing 1bn proportion winch rrn engine with its tender and tram of 
carriage ■ benra to the hip of a Hmtld. A tnlhavorae section of the same 
tsmuEl b gm-n in Oit lubjoineil figu rr ; in which the irregular diagonal 
liii L:- arw IhEetulrd CO represent the form of llid strata cjj iairl, shale, or 

plastic day. hi making (iiuEids Hiriiugh 

Itfifttil nf LhU niiturf, it b an important 
cnnsideratinri that no curing* will *m- 
crtiath;; on the other luiild, inverted 
arches become necraory, eun shown in 
the figure.. 

In ihp fnriTuilEcm of tumid* EhroUgh 
diaik rocks, the PEpenae is low than 
through my other material 3 the eicellcnt 
stone of which It U usually composed 
Fenders artificial Eidp Walts linlicccajuiryp 
while the mntrrml will, in. aOLlflft case*, 

OJitccd the cost of pxeimttimi. ,J A* to 
the expediency of adopting tunnels at 
all/ 1 Mr. Gilibfe observes, 1+1 it is certain 
thnt this might nut to Iw flJmtmd until 
aftEr much C Moderation and investiga¬ 
tion, with a dew if possible to avnid 
them; JcL when, by ihe introduction of 
s tunnel a poaiLtve good might lie E-fiVcted,, 
inch. tu a sliurteiihig of tha line. the 

Tuem-i of penetrating d difficult summit, or of reaching ft country which might 
otherwUtr lir- ihul out Cram the adv-antpge^ uflered by ine nStwaj, it might ptnh 
liliiy be gT^-it fnjuiEUC} alike tn the iharehoJdeTS in thf undrrt Aing, ami the 
surrounding district, Ui adhpre too rigid! v to the* d etemitpnticm pf deluding 
hmueW 
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Jha engraving oti ibe pre™ilin I g i paf e r*F™ fita a view of ihc Dublin find 
Kingstown EifiilwJij, M aeen frnm the DWk IJoi-k. . 

ft* fluIpjL'.iijfd engraving is view of the -uune rahway, through 

Iwurd Clunclairy'a and luuking to wank KlCgi MlVVtK 



Gtfi&tnts^Tke most iniporkLflt con* i deration in the construe lion of rail way Sj 
is ihf firmUgfDWit L>f the gisdifltii To dfert this iLTrangemenl^ two dktinct 
and pptHwite aptema present themselves, e#eh having ib advocates ready with 
OTfSunulLk \n support uf lh*ir particular tkojy, in the one ~yM cm t the rise* 
ajid full* are dktnbiited over the whole Icjigth of the lLhC\ in planes of gradual 
mvibuiriitfl ; while the other proceeds utj the principle of ennem Ira ting the 
acdi'.itie- in 11 few points, and tl 1 ll- caihiJi# the aiimniilj nt ohcc t by abort and 
ate up inclined planer, ut the flame lime obtaining level* thitaigboui the rwt of 
tho line. To decide width of those systems b the moat j Ernie ion 5 . mi invert- 
tigoliun ut’ till- 1 princip lun cun nested with. the laws ut' relax elation becomes 

In Ml Gibbs s Jfrjuwl wjrtni ihr Krrftil praptwrd Line 1 far ihi* Rrightm 
Adziftf, thb subject liar been tsamined ainJ illufCrabcd with eraot simplicity 
and ability ; h> UI i H- Rfiwtt we therefore with pleasure refer OUT isader& T 
couLelHm.^ ourselves with giring £ul rcstillft of Lb inves-rigaboTLS ; which Lire 
those 1 — 

FirnJ, Thai on a aeries of mil wjiy ineii no E i on.-, the pow c-r required to tfn n "ipurt 
u weight fmm one given point to another,, is precisely the flame whatever Dldi- 
nations an? udupkii, provide l none of these inclinationi eiceed *1 feet in A ti!ilc P 
whkh b the Silldliftf? dope of a piano,, on which the fafre uf gravity Wrmnea 
«qual lu. Olid consequently tap able of balauritig ; or by any increase, of 
overcoming th*> r^tguiinn fore* or' fKiution. 

Second* Oil any Aeries of inul rnaiimi^ the power required to IraErrpnrt a 
weight both way^T in tsiietiy equal to the power mpiired ti* convey the goock 
on a level plum?. Thil nsiLuL he clear if we consider that a certain Amount of 
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poifvr mn«( L_- i-Tpcsided in ordt:r to iii^rrulii l- the prim tv id Mcfisdln^ in 
itdmdad in Lht fkv«4cr -l^eir] i]ai ed erd ov^COnMt llie of friction $ end 

jii^u in 'Irerandinir l\ i, tividt ni llml il le»R quantity uf jinwtff j* nccmeAry tii&n 
LiuiL miuirwl m ov^rr.mjr the- friction. N™ ib-‘inciv^H m.wct iti lha cue 

C4He 1- frXJ-ClIjr E(|iw] £■> the ll I ■( TL iJli'd |H1WeF ]fl ttlJL 1 |ij)wT f -HfC * iKf tfrflUfl 

dUHrilnt, lakbp ihu iwo ^pHlicr. Win* cqnnl |f> (hat rrqinm! tfl r^ircamt fric- 
tLnii- Him, of COtin* r LS cqi. L.J I'Ll. jNJVFfi required on ii La,-l ; mul tiMCft ihc 
mn^liufon, tbm irfaitcuT be- tin- ifulilmlkn* nt u railway. i.i • • .. 1 , >1 urn* a f 
UH’*i LtLL-lniatinui ncttil 2 ] ivct in n mLL, ilie Burnt pW t «f will vurk the 
JrHjlwTiy Lh>l3i way, a* wuuIlI I.- r^quiri-tl in work list- mmy dk^nre on q 1 i>ve| 
nu.way. 

■WiAj'io o/ Liverpool und Mnnch^K-r mil way wm munJj 

{™S"« hr trjin-p»t nl‘ jrowti Dt tin- rmte of nLi»t His miJn iii>r IlolUV 
bul il *M found that treble £ he required rpted win ei*ilv ul rmnubk by Lhi 
nijpruvcmems that were made in tlic n^iatt; li became. ItL cueuhdeiccicf a 
tnure imporisifit object to curry pawii^ rl. ;l.l- 3 the mull liui bciii a con- 
miLLnllv inflBEitanjjr jurinunt ,n t eiTiiLinilwr. The mpcnkrtiR I h. LardtiEr J.ilr 
** ru at Home pu_im U> diwerrer ii slut total W, by *blch the tncreue- ofiql«* 
COiiniLuiiirtmrjn » gtnefii-d. The Doehir hda mini* norm: Trrv iiiLcire^tinr 
■taitment, OD thu fUbJttrt, wkHl We dudl tmtavtKir ttt ft»np»t llLta a itnafl 
eJBnip-njt. * 

l-rniou, to the esl iblliliTnen t of like Manchester imil Li«rW railway, 
the tnunli'rr «( pi.^,n ? »'rf m^i.iii- ani mp w m lOfl prr day; InimcdWelie 
H nm m I2u0 llnily. Shine ilmt peri,4 iti E qqnilwr In. rreuUrly 
Idrreeiwl. and it w»lr eiiitiunU to 1500, flllivf, im . futtlier iiwirwe of ,„,c in 
' m ' f . JrEV » u 'M 'D lhe rnilway tlwW rat twrntT^ix kUicb Ciutebei [inil T 

ninn i n g tHiTHr M B nc>ifi,te r i,,, d Li vet (kinl ; nivi* there . .. Dine. Tlie u™ 

6f tJlf journey by itic ft Heat (OhcIim an tile raj WM ihi.v liinin ; bv lb r rad 

"' l 5 '.■“"l"" 1 ‘ Wrn ^ Thr Hire cf tlac fur^ i* iirailartv' reduced 

lun diniuiUlun. nf bofli Uie time limJ tip»n M cf Innelliep hi,*' inerted 
puwen^n lourfi.ihl, Bet-era Mew™,He ttui ( |, L vtlU^r u f Hcxluin, the 
efl'.-us ut til- railway il„:re l.jj .. . [.. tncrenai tin number „f naa*en.r Cri fmm 

1700 to ,(W 0 ; which i,id M efauffnld inrw«t Bert-een Dublin and l^ngaLwn 

i lnc * E W* lias twKn frnui (too daily, to an average uf 11300. aLw i roiiirf.,M 

* w, :r ; h i” * sam F !M p™* <*»= ^ «s ^ 

(Larncrl Doctor .ho..i tl.ltl lb. inert™ w«» owing mure to the rirtieg „/ fi„„ 
tlian * 1 1 money by reference Id the Dublin and Kiiu«r.'.w„ ruilwiiv, where tbo 
ptlee w:m ictaall) railed higher than bv iht pniitiart r ell idea 

view Vh^T^V 1 ' 1 ? T ^ ll, ' iL ' h ™I^“J ™ i SE gv5h:t represent! a nerepecdv* 

L mtl'im 'vhi!' [" r l . f ™ n ' «*d lookiV’ tuwurrl, 

K ' H I 1 *TTIV 1 * ' L JllU ™ nM - r '™' »f «ur Ten d«l 

S ' "jntmsifd pftdtiEt, built upon archira twfflttdWu fc€t hiyfii, and ejt- 
tl i n 'v lik lM r 1 ^ alrai r^t line from Luudau liridm-1 u (xre^u^h, thus redudne 
ir ibtM^ hr the* ruad cd iivc- tEhil m three and tbree ttfid rad m4n P 

^rkc^ 11 --"' 1 - ^ ,| '" n i5 - ly ,r4[ ^ ,1 ;‘ 4 Va fiev : 11 - |!|,|t ™ ViTi - ■cruttuw 

Sfi m S‘,r t j ‘ rc i hf,a,> v ‘ ii3 1,1 i1r ' uX“f‘srm2b«? 

IS.hi, with the uiiiaj [mm],. cirrumOT, Jm.l nmuc, that are cuitainary on such 
importaiit emit*, the tnler^t uf the scene bring inerwued hv tlic ^tendance 
ot the L.ml Muytrrm Mjt^ accrmijynied by [he ihorifli. city .jHicc^ and 
mnrtfiTOtu pt'nucu af dintjiuijcm. “ J ^ 

hi our eiidca vuur to fulfil tile umieruting which w L , o n Otmnerd oi p,^ c , 73 wo 
ithrfT^T^ $ Tl> "" r pUbllll, ‘ !r > |, !^ >rf - f*r tlir prof.,-Hhr-i I 

]3J1 : tfl Slum imraermLH MPibr Limn,ri.. JW nn thii fufaic. r mj vaiied 

^*‘ , IEV lr ; ^.••‘5 nuMllhentioni, and su elaburatt in tkeir lii-tpils {hat’ *c hare 

"v 16 l l® c< ‘ a * ,t . 1 ' w bi*'li lias tm mpulled Us to dip mum of thrir (hir 
preporttona. Nrtwnh,| L ^ some few of a v£y recent datiramS. ununric,^ 
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The fa: wt hop? tote able to place before the public, tu^pthtr with somi 1 important 
miter r^futm? Iq the dmitj of the subject □- well Ur tin art uni pfurcki? of out 
railway eiijiineL’rtt, vbkh no aro re Lucian E] v obliged heiv 1 1 ? exclude. VW had 
alio in pn?paratiutL for tin! fflgfwrar a iurii.** of viewa. with plais, e]?vjitioEis p 
und nKlloEJI «f leveral of the gTvut 'turki now rapidly prngrr&KLItg in the 
vnriotli parts of till- kiit^dnin; olmu wm beautlAlJ licrigiu fur bridge nakiels* 
And L-hLlit-r tmlway Wurti, which latter were kindly furnished m by tint 
eminent iirtLHt and enijin*K!r + Mr* Jontu, of Xn. 7, St xMattilii'fildM, Oanrlllg 
CrofA This jrcnLlcin&ii has lately pmpoard the of u ■* [un. _ t(FU , < corrinjfe, 

to :j ccrjLLip.my the tniin^ fitted up with all liio eopTtfijjyfli’n ul'u HtriKD^cit, for 
the aeeomrruxlii tion of the infirm nr lieL 

In eonipitsi]^ this article* the Editor b.n been indebted to Ehe wurki of 
Wood, Tnrlgtdil* Pdfflcr, Wtilte-r, Strpl^Kli, M‘Neill,. Uoutli^ Iha*- 
trkk, Seott, Linker, and fJunlon. hi the Jii-prrf&rj uf Jti* r the o/ 

Pttitlii ImmilQM, J/fdMrf' MnTpfZirir, I lie- /.uWopj Jciiirrtat and 

the Tr*Hiacti\ifii of vtiticm- Srlenlifk liLfttituliutP*. If, in irune EiiMlnlH'ei, he 
h i* umitud In nrtn-mledge hi* auLharltyg it in attribnfAlil# to the d-Jlimhy ot 
fUtlig Ihr uH|[in hJ iLLilhur. Thu greater part tif Ehe m Lji-vn, nrr, hawetir^ 
derived friun the Eihturs own rcfuOK£ri R Colh-eled m hi* ptofi^i tonal avoiro- 
tjoEii of lejJurlLQg Upon Hew haTtDlksi*! and Of prmruriELg- letter! patent for 
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HUSIKS, Grape?, prepared by auffrriog them to remain nn the Tine till 
l.my ore perfectly nj**, and thru drying them hi the sun, or bv the beat of m 
liVfr-n. TW dilTLTHEtce between iwiD 4 dried in ilit- mn w nod those In &tem p la 
vert ubvtpua; the funner am met and pleasant, but the latter hove a talent 
■ nudity with the sweeten, ihflt rendera cIm-iiil much les* agreeable. Tliu&c 
raisins that are packed in jors r ore dried in the sun, 

RAKE. A 1 uu) »^dl hi hurtkuluui, containing a series of iron teeth or 
pron^a P affixed it tight xngh>% to (be end of a boodle, by which the sur- 
liii-i- id' the earth li am bathed, or combed it were: nr* ii is aMnetimea used 
f ir raking together weeds, tfnbblc h atame^fc. The harrow used In agriculture 
Ji my he regarded u a rake m & large scale. 

RAM, A machine for raising water, Src MirHUfl. 

RAM, Uattckibo. ^ BiittEiusu R*u. 

RANCIDITY, That sensible change which first bskea place- in uils 3 when 
E *b lur h™= time to the air s supposed by chemists to U ntialognmi to the 
Oxidation of r pih tala. For it AJUppara that the processes employed to counteract 
rancidity depend Upon the cornbin ation of oxygen with the extractive principle, 
whit which the nily principle ia naturally eumblnetL 

RAREFACTION. Thi.! act u hereby a body Jai brought to occupy mure 
iipnci'p nr expand tltlo a loiter hulk, ■without the apparent acceeajon yf any new 
ipattKf, This is commonly regarded M the effect of heat, or the matter of 
cfllnnc, repelling the particles uf the body rarefied farther fmni the centre of 
■ggragntioiL 

ii.ASaF. A species of filPj on which the cutting prominence! ore distineL bring 
******* by launching with a pint* instead of cutting with a chiieh 

RAT Am An ricahuhc liquor prepared from the kernels ut‘ various kind® 
of fruits. Uni atia of cherries h prepared by braising tb<* ebomes, aud placing 
Uirtii iti n vessel which has coutJun«t brandy lor h considerable time, then 
adding to them the kernels of cherries iviLh strawberries 1 , sugar, dnuatnan, 
wbL«e tapper, nutmeg cloves, and to twenty |unilLdl uf cb*rriv* r icn quart a of 
brandy, l be veacl is Left open ten or twelve days, and then stopped cl- ■sflv fur 
iv * ■tLunths before it is tapped, Thera or* t«* modes of prrbuinw ratafia of 
apficoli- for first, and tnoat Usual method, is hy bulling the apricot In white 
wiiio, adding hi Ihc liquor an equal quantity uf brauily T with sugar, cinnamon, 
macn, anii the kermdt or auric□ ts ; mfsuing the whule for eight or fen days- 
then straining the liquor, and putting it up fur use. The other mode is bv mfij^ 
Ln K rajihcoLsp cut in piece,, fur eight nnd forty bourn, parsing it ihreunh a 
a training hag, and then putting in tlic tuuat isigrcdicntj. 

HA FAN. A kind uf cauc much rmpluved tn the useful art*. Tlicv 
>n praCWltt along the bint* of rivers, in porta of Aria and the nidghtaurinjr 
tfliamlj. All the species tore very UaefuL and are applied to various pumosft? 
the fniLt nnd Voting Stems of llE furnbb niatrtmeni, and a drink b obtained 
bum tlaei liqaid, wliscb flows from W(Hindi maide in the pTanL One ipecies i| 
t \yh cultivou-d frr its frult t which h obfUt the £L7? of a wjdssul, and covered 
vriih H.udcs. Certlia aperies furnish mblis p core!?, atid wilbeH,* uf exceerling 
aitnagth ■ cnhsm are split into strips foe making lhe ceali anil back* of cbidra 
l J .l-,^ : |tM , und mbar light ^JtdchganE akicles &f furniture ■ those which ere lattrcr 
and firmer, and wlinac joint* are more distant, afford elegant walking-sticks ■ in 
■hurt, I Eld economical purpose? [«> which the vorioLts aperies of rslons ate applied, 
ore Tttry mfenEnm^ even m dorlhem ellmil#s. A trade in retann to nmkht- 
able : extent n earned &a frcun z ^ PTti \ of the Elat India islands to Chino, which 
Jj the pnncipil market fur tb^tm 

RA h. El. A h^r coqultiing angular teeth, into which a pall drops* to pr^ 
vent maeliirics from nmatng back. r * 4 

ILATCHET-W JIRELh A ciratdflT ra^h, or wheel,, haying sEmilar leeib to 
the inrrcmng, atul i inpluyad f wr a similar purpose. 

KATJlJ. Tbtvdapon which emo qua mi tv bear- (u another, til respect of 
magnitude ur quantity^ the cuniparur^i being made by how often 

one of the qiLantjtics contains, or is CBSfUMd m f tho oilier,. Thus if 12 be oum- 
pmert with 3, wc ubiorvE that il bos a certain relative magnitude with nmuct 
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1,3 3. It ifl four liiufj ttJ great, nr contrary three four timi!!. Ttal in comparing 
it willi E 5 , wc (tiKflm that it Ijhj a different relative mognltudo With respect to 
f K , for it contains G but twice. 

KAY, A line of light, prnMeding from a radiant pobljp through A transit]- 
cent medium. 

RAZOR- A teen edged Etuirmnmil Uitd for shaving. 

REACTION- Tlic action by which a body nclod upon returns the avUvu by 
A reciprocal one irtjMl the agent. 

REALGAR The native suIpKaret of antnifi. 

RECEIVER- Receivers are chemical YWseR adapted %a I he w 

bunk* of r l? t ot„ oJcmbioHj mid other rebels, la receive ifw products of dislslla- 
tioiti, Ac. ._ , 

RECTIFICATION, A tv petEtinn of Ac process rf dtetiTlaliali, by which 

the prodni'L LB purified, or freed from Certain contaminating fjiinUtieir 

H EED, That part of r \mm rambling the tcclh ^ o comb, between which 
Hie IhrvwN of tlso warp ore separated. 

REELS. Rotetory cy Ended, Of frames, on which linear thread* ^c, un¬ 
wound- 

REEMINO. The opening of the soaini between the plnnki of cir= 3 ck by 
caulking irons, far the purpose of Caulking nr re-taulking tbum vrlth naLlim* 
REFINING, epl tjr.-,trvl. is the art of purify ilip mj thing : hut Uim term IS 
commonly understood to apply to the punhealion nif nnUls particularly p»ld 
and silver, from ihe alloys with which they muy be miicd, Ae gt-lil and silver 
alone can resist the combined Action of dr and ore, ihrre b a peasLhlLitv ul jai.n- 
fying gold and siR'er from all alloy of the ulher met'd* meroiy by the action tit tire 
and air, only keeping them fused till flll the alloy be destroyed; but tlite puritir 
Cfilian would be very idiffifl and expensive* from the great consumption of furl. 
Silver alloyed with copper Klds been exposed above sixty hours to 0 glass-haw** 
Gre, with Dili knngpcrKe% refined : the reason in,, that when ;« itttetU quantity 
only of other metals ie mains united with gold and silver, it it protect^ Emm 
ibf action of the air, which U neceunry for itfl SWiihtisihm Tlite refining uf 
fuld and silver merely by the action of fire* which was the only method 
and end} - known* was very tedious, diffieui 4 imperfect, and expensive; lint A 
much shorter zklld more ad rtmtagoous method llii* been long praCltefcd- Ihil 
Consists in adding lothe Grlkyed gold alul iilvcr h n cETtaln quantity of lead, and 
in exposing this mixture to illfr action of fire* The vessel jJj ’R lLLn:h ihc refining 
te pe rfotmed, ii hollow* blit shallow, that llie maltiw which it con lain I may pit- 
lent la the air the greatest surface pQidblr. This font! rracmblei A cup, and 
Hence It is railed u cupeL The surf-iCE; aught tu ba vaulted* that the heat may 
be up pi it'd id the surface of Lho rnctal du ring tht' w hub , 1 time of the opemt.i on. 
Upon tld :4 aurfaec, a diirk-euSyLiivd emit "p pellLc,lo h always forming; but when 
all like other motda are dhuprated, th& surface nf the gold aud silver aa seen 
clear and brilliant; which inqicaliij tisal die metal h free from ahoy. 

REFLECTION, in Mechanic*, is lbs return or regre^ivE motion of n Tnnv^ 
able b-jdy, arising frarn die reactio-n af another body i>n wiiidijt impinge 3. Inc 
rclh'ctiorj of bodies : oRic-r Impact^ is ultxibutablc [i0 tb^ir 1.LJcity [ Slid the mure 
perfectly iluypnuHi this property a the grEuLcr will be their rpfiectinn 3 ali utlu-r 
circumstances being the In case of p-nrfeet clutbdtj, lllfy would be re- 

fleoted buck Again with the sriume vd-.-civ,. anil ul M equal with which they 
met ihc plantT; that 1^, the ningle of incidence wfiiildV squal ru the nngk of 
Jretlcciii.'3l, ond Use velocity! both before and after impact! would be ihe fcamv at 
eqiis-l dUtMCEi from t|lt ttrdy tm wliich shey impinge. 

REFR ACTlONj & e*, is the devtalion uf a body in motion from ito 

anginal course arising from the dltfcTcUt dmiith 1 * of ihc iCTCrfd purts rd' Lb-' 
rnodEuui ihnntgb which it pussei. Or, ii ii that change of deterrlihiatinn w hich 
a moving body nudorgnea m parsing mil uf unc medium into another of a dlltifr- 
Cljt density. k 

REFRIGERATORY, m Chtmitifif mUUaiimu hi a vessel frtT c&olm^ 
llmuda, er condi' usiiib^ v up chit into liquate, by the applicolioh cif c>;dil water. 
TIl* turtrtnem wiirm-ml la n TjieciraeU ; bnt rcrrigcraLurlesi arc <tf numerous 


RESISTANCE* 


3S7 

11 till 1 r i'uniu, and may i if ci-ur-L tie Tflried infinitely, |.h iuil the peculiar ubjccta 
fur which they cue digued, «>r JSlg means at command for cuinELniotmg them. 
Ee* DtBrlLLiTIO!T f AlCOIIDI,, -HI 111 CoiMNlt^ 

REGISTER. Ail □ perturt] or valrs piuced in .t cbimneyp a tore, or Furnace, 
fumijhed with a turning ur eliding duor, fur regulating the quantity of uir tu he 
■ dmrtfiK l in the firr, or in opeu and i”ut the curDmurucaiion with. the eMmucy 
al pknsiire, J 

REGULUS, A term ibaE: was girai by cJwmiiti In metallic (Hatters when 
separated from theEr ore* by fu±ian. I| Liu since lum applied to I La metal 
extracted from the urea of tUe tala, wEiErb formerly hurt liia untie that 

h now given to flic reml-metall themselves ■ thus wc huyu regulus ofotLqanv 

regiilus of ur* attic. $cc. 

AELII^V O, of ILcLiFrl n are terms applied td that mode of wording’ En ovulft- 
iure by which figum are made En project fro in the ground or body on which 
™>' ar4i fanned, ami to winch they n Limbi attached. The same term i* Usc-d, 
wii4lh.tr the figure is cut *ifch the ehitfl, mudrlled In day, or cut in metal or 
odsrr Jiubniaijce. There are three kinds nf relievoFirst, alto-relievo, (or high 
rdEeQwheu tlio figures are so prominent &nm the ground, (lull merely a small 
port of them-remain* attached to it, Mczaa-relievo, (or hill’ relU-f.) when one 
l ] jdr of the figure frurn the ground, in such manner that the figure seemi 
divided by iL Boisq-nsUevu,, (or low relief,) when the work Is rniEcd hut liLtlo 
froiJi the grulind, bi in medals, and generally iu friezes, and oilier ornamented 
pmrLi of buildings. Icw-relifif, ur baa-nrlsc^ li tKo ccmprelkeofcive term by 
»hkh all works in relievo are usually indiscriminately dennmiriati.^d. 

ItlhSNET. The enaguJuTfi prepared horn the Btomcih of a edE tin ['loved 
113 nuking cbeesCh 

R^PIJLSJON, in PJii/tkw 7 that property iu bodies, whereby if they ara placed 
just bey nnd the sphere of each othur i attraction of Cohesion, they imilerially recede 
rtJid tly oil’ _ TliuSj if any Oily substance lighter than water he placed upon its 
iurfoce, or if to piece of iron he kid enrer mercury, the suir M c of the fluid afil 
be di^res-re J about the body which h kid on El This depression b manifestly 
OCKLUQrmd by u repelling power in the bodies, which prevents the approach uf 
the fluid toward* Haem. But it U possible En sumt Case* (0 press or force tliu 
propelling bodies Into the sphere of each uthnv l * attraction ; and tlieti they wEL| 
mutunliy tend towarfij each other, ng when w« uii^ oil aud water till thty are 
Uicorpntldi. 

RESIN, _ A lulid infimmuibic subsiang* of a wgolahle Origin, snd diiluhlo 
hi utcohul; it rc^inblci gum in appearance, but ttiffi ta from i,| eiiiefiy En its in- 
Eoltibtlify In water ? in which gum is soluMe, and not in alcnhcl Redha appear 
to hi\ c brei] volatile oils rehdend can.'i eie by the ahgo^tlnn of oxygen* The 
exposure of these tn the Ofieil fitf„ and tho dccumpasitktb of acids applied to 
tbftit, evidcliliv prore tliia cun cl US ion. The bftlEaina of cupivi and Mm, tur- 
peiitlne^ LamnWn, end 4cmh are reckoned amongst thepunal *f r^ixiB. Wing 
pufeuly sniublc iti iIccLdL Others which eir ]-- pure, und nut wholly puluLlo 
in alcohol, owing La combinations with vitracl, gum. &c. h are among iht niuii 
uaefut hi thjs OTI#, such as maafic > copal, gandaruch, guaiacum, liltLdanum t and 
nrazon • WimjiL Wlmt is most generally kttnwn by the name i,f ic-gin, or rmiiv. 
vs she resLdumn left after ditifillng t]je e*s4olii|] oil fiosn turpenlim-. and which 
u iUn < ,r Jellied out of the- still into casks; Cue in Jjjdf, for mJC. Its cnlmir is 
more or dara. HOmalfmea nuproaching to black, record Eng to the dcgrei- the 
digliliabqn tun been CfiTTlrd. hi commerce, this product is culbid fr/uuvj n.< 4 m r 
Ihc urUviu ronti is made by ladling out the brown ttniu from the still, into a 
^ v! water; a vLob-ut effenerecnce en&ues, and (be rvailt nlnurlu ime- 
lTL ***• 11 mure friable Elion the- brown rosin, but the 

^i ,E f jt tater tfl »»« 

ntSISTAISCKi m f aith. ia tl>At TOporillm la its nation af a body wliich 
■mci from the merQa. len.acit;-. mid frtelian «if ihe purtaaf tlic Aud ill which 
II mace.. If any fcqjy move iJmmgh n fluid wjtfi. a given vclocuv it wrfl 
emdcotly dliplo™ aeertiun niunber 2 pvticla wiii a |vm velocity*; but in 

j which 


ibiw giving niirfion to the pmtiala of fluid, S nut’low fpirt of'its*!* ’ ^ 
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Inis of motion ii the effect of reiistUM®. When a body changes its vcludfj, the 
resistonce sa HOI changed m the i= ileus proportion; for if a body biuva walla 
double ill farmer ■■pfe'd, it will mnnifoatly set Til motion twice as muny par¬ 
ticle*, Ohi,l each □£ these particles will he moved with double iia farmer ve^udry- 
Ltl the same Wity^ If the velocity he 1 tripled, three times the number of part id cm 
tniist he pot into motion witti a triple velocity, Tluli kl appears thill il double 
velocity produces a fourfold resklahcPp a tuple velocity n llfcflfbjd niilUUiA. 1 , 
that Lj h the resistance increases propcirtLunuJuy to the Bquarv of the velocity* 
1 ho resistance ia al^a hsrraiLscd In the leunc proportion as the area af the plane 
linmened; it h also increased Al the density ofthc fluid mediom. If Lire pLmo 
doe-i not move with rS face parpen dLcuhir In the itindUM uf ill in niton, the 
resistance wiO be dirniniihed n hath on account of a lets marface bilnp pspimd, 
and the oblique acUOn of shu partied-?* oil the plane, From thes^ two causes 
the rcsiitnnce will In: diminished as iElu cube of the sine of the angle Hl.lI the 
plane innkei with the direction of ita motion. The re^ijitaJlE’e i* the same, 
whether body move in thu> flnid, or the 1 fluid move again it the EmcEy. THo 
ab&olute rcriituirr to a given plane, by u fluid acting with a certain'velocity 
perpendicularly to Le a face, if equal to the weight of 4 column of fluid, whose 
base id the plain; and height equal to that through which n htnvy body must 
fiiil Eo acquire the^ given velocity : a clill ll dcrati no of the law nf renistuuce, a 
limit lo our speed in navJpaJtion, which Boon heemne* inALlctcrable. 

HESOUJTJON OF FOIt€ES K or rHf/tt/iitffl uf mtiliim, ii tin' act of dividing 
any single force or motion into two or more- others, In different directions : ur 
of finding llio quantities of two rtr more furcr* or motions, which, taken 
together, shall produce the some quantity of force or motion with the given 
one„ and in the same direction. Tins b the re Verg e of CoyroBETioEi m Foe-rs 
ut Motion ; which «oe. 

RETARDATION. The act of checkup or diminishing the velocity nf a 
buily lei motion. The two jrrand cauies of th& retardation of moving bailie* 
arf, Ehe resistance of (lie medium itirough which ilia body moves, and thv action 
of gravity. Some Fiave confounded the retardation from the resktaueep with lha 
resistance lUelf: and this fr nut mrarijingj for, with respect to the same moving 
htKlvp they arc m the same ratio. But it often happenn. With respect to different 
budieg in motion, th&t the very same re*jfftacLcu will produce diflct?nt rcturdatious. 
Tlilg may he instanced in two bodies af equal bulk, hut of dltforent dvuiltka, 
moving Ihrangh. a ffuid with fqual velocities J the fluid in this cafie wi . ac,'t 
equally an each, that Ls. tijc reglataries will be equal; but it ia plain that the 
rysarditioin will tint he equal; f^r the vctoeiliEs being given, the denser btwlv 
will Ilxvc the greater momentum! flikd, enniequenEly, will be retarded the 
least. 


RETORT- A vessel of glrLis, irooi, pf vllfificii eartli, Uied in diitnialujy 
proc^sef in cheifUstry, for which purposeg they are mmoify a pear riHipr, 
WLih a long he .viz ■ but for the preparation of Eluminalivc cav and other great 
Rianullacnirca, they are usually of cast iron, pmd modified m a great variciy of 

wayi. 

rtEVEREERA TORY. A furniUre or oven, wherein she ihuuc. or current of 
neaLcd gasns from the fuel, lh cause;] to reverberate, or Em? ne fir-cScd down uprjn |hc 
Buhstancc rmder npcration, hefare passing into til? chimney: sndl reverSHfrfltcrca 
arc therefor^' Usually made witlj dame topn, against wEkich the flanaca, & _ e r first 
impiaigu, and tJsen curve dfiw tiwards upon Lhe bed nf the fumnee. 

kllODll M. A new 01014! P discovered by Sir H- Davy ARiangat crude 
plaLina; specific gmrily, U. It unites easily with every metal wirik which it 
hrn been tried, except, mercury : with gold or silver it forma a very mrjh Mi? 
alEpy, lint u si da ted by a high degree nf beat, hut hecomrB Encniiiod with a block 
oxide, whi!n stuwly coded; an c-sixth of it does not perccptiblv alr.'r the colour 
Ot L gold, hut rendei-il It much less liisihEe, 

, RICE. A hard, white, farinaceous, and very nutritive grain, whEdi gra«n 
m the East and West Tridlc^. and olhe.- warm climates; R ftoWb to the height 
flWl i "ith n not uniike that ftf wheat, hut fuUer of joints, 41 -d 

WaLSi IfiiTPi retatnhling tlioaa of ll.s Irak* It branches out i^Uj uevend sterns. 
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flt a Mi? t.r|> of which ihp ^rain gravi su dusters, and cadi at them ia terminated 
■wish un ear nr braid, ctictnifcd in 4 ydlow. mtlgh bust* TVlwn stripped of this 
mugh atuLt and ■ tliin uudw-uklft, the grain is &hewn lobe of anoval farm, and 
4^ . beautiful while cotuur. Tlie native mode nl: aheHiTlg rieff fur paddy, as U 
in lbs rough >uM r ) in tndiB, is by pburinn it in a largo hollow sione 
« mortar, find striking (he loose grain wEth a omktt! ita&n or pettie, by which 
It i* Coustan Ely forcibly pressed' nod disturbed; end thus, by parse taring 
efforts, thr! InLnUs are rubbed ofF r ’I his process i?, however, a very tadlotEs and 
laborious one, and |a remedy ft, a variety <jf inventions hfrve been sueee^fojk- 
inlroduced and improved npon r The general practice, of late V4!ars. K,i«= been 
c ” employ m[Hitenet for depriving th* paddy of the outer tbflll, ifcie ttooea briltg 
£Et at such B distance a patt a* will deiach the niiu. 3 , without crashing eLl' interior 
^rnin. The ElDtm arc covered by a btwp or case, which entirely enoloeea them, 
leaving a K|iiice all round between tljti storm and the hoop of about two Inches, 
On the lop of the cose is hied thi- hopper, winch ia fiUctl with paddy; it f&]]j 
through u hole m the bottom of the tapper inEo u shooE* and is conveyed into 
the hula in the centra of the upper* or running stone; it then falls through the 
ftrrns of the erm* before described, upon ihe face of the Tictli lt• Etone, round 
the centrer flic atari m being in rapid motion, the poddy finds jjj way between 
the Jjcce %i f llir two item: s, whidi are now supposed to be eeC at about the 
Jr 1 igl'lj of the grain ripaii ■ the grains are carried by the centrifdgaE force from 
l he centre to the nitre why of the stones, and thrown out in all dinHlhpftE into 
llle la^e or hoap which iuirnandl ihc stones: in one side of this hoop ia n bdi, 
through which the Tie* m this turn oiiL The Rtc.ne=, should he set, in the 
ferdt instance, with great Cfflre ; for if they Jina loo Hear, the rice will be broken. 
Mid if ton Tar apart, the paddy will get through without being touched; hut 
when svt at ihtr right distance, the husk will be completely liken ctf’, and the 
rice not broken. One ^alr uf stones wiJI hltak from eight to Ei-n busheJa on 
h_-ur with case. "Ilic rice runs from (he cases upon 4 fine sieve, kept Bgitotcd 
in-the ini I In- m passing over this, the duit and ta:id are separated; it than 
falls iuio ihe wrinntiwhtg machine, whiffh is to separate the husk from the rkv ; 
this is dune by causing the huik Hid rice together, its they leave lln- stones, tn 
bill Frt a gentle Atreflin I lining h a current of uir, ercitcd by a Ettcccsiicn of limi 
reviving i||i! , n an mis, arid driven hi the engiHtf i« Its passage through the 
cnircint ; the hu^V. bring much Lighlrr than the rice, ii blown nwat% and the 
vire fatEi into a Lin bd*w. There is me of llicsc niachinei Eu ends pair of 
storm*, ti> ait purate tlss rice from tfie husk, in its pfti&gu frum the ifurica to ihe 
bin ; this part nf the operation is meat completely performed, usd keeps pace 
witEi the slnnes. r r“ 

Tlie rir^ in this sta^re of the Operation, is more or Ires red r nothing more 
being done thr.u tlie separation of the Luiak ; aficr ihtu, it is taken to tlie 
whitening machine,, where the inside ectide, fir red skin, u detached. This 
machine eimatstfi of a fttono of coarse gdt, fixed on aspmAl^Uko a grinding^ 
stone; the Stnnc is eaclnaed in ft box or Case mode nearly Lo fit^ leaving nspace 
alS round of about on inch between she Hlulsc and the biidr of the case , Sbis 
case ia made of plate Iron, and punched fuN tif m\uW holes, like a grator, with 
ihc rough l iJe ina r iir<lfl; il la 30 contrived, ihat the co&c may go round with tlie 
stone, Mr il may remain stiiJ while I be filchs is htmEtig/ The rftc is put in 
between rln> case and |fa« atone at s ft] id mg iloor, or qpenlflg in the rim; ItLe 
ipnce is about two thirds filled; the stone ls then put m verv rapid motion, 
making at least 250 rCTulutioiii'a minute, hy a strap. Tiie citapj ii allowed r,i 
turn very wowlyy thift changes ihr posilinu of ibe rice, and overt' proin in 
ftUCccartatt comes m(o contact with the ilant, and, rubbing bard against each 
otbrr, an lUMijnnlation uf heat t which products an enlargement of ihc ^ain, 
■nd ennsef|uenl3y sphiji tlie red skin.J a produced, winch serves to loosen ibu 
bkih ; olid thiJ, forrmiig □ red dtub Eiuc'h its. way out ol J tlip liwjfv* in Ehe eftac. 
and [hr rice pcrfirelEy wbit^ r In the whole process, there is IftlEe or no 

E° ss t tor when luff Sloiiei ore Wfitl odnubnl, ^“ty few gmin« .up hrLikunj not 
Enure, perhaps, than ,1 jut ccnL upon (he whole, anij those very partially. 

A’oEwIeIuL anding ibg pTOecaa we have ju^t deecdbed lias been successfully oml 


■530 


ft ice. 


Uil?4fitug££ni3ty carried Into effect, with British macbiuKT, In the island "f 
Ceylon, ll doea not appear, fcrmi- the eminent iiaecesj which has attended tin? 
ri tv-preparing csLkbfishEUt'nt (if Messrs. Lue.is and Ewbanh at K .l1ilt3iiI li-^,. near 
London, when; » different process is employed* tint lbs funner if this hi l 4 

L Mihlt-i or the only goenJ plan tif preweeding. The ^vrLtlemen wo SaitVC ELnmuif 
Ye bod ■•■'i.T-.i patent! for Improve merits in rice-ttesjiLng machinery; ilcllE tie 
excellence of thoir preduiris ban been the come Eff lbs pi Lablishuai' elE of rival 
concerns, all of which receive th« rough rlce, or paddy, from ubruud M A wm- 
s[ili! rnlilu less import duty iLiirn the dean riee, o.ciil r by preparing it for sate, 
derive, or him derived, cChOliilttabk prefita flmrek. 

The cleansing of lire in ibis CGODlry is quite of itiodiTin I r»j-il ill ti «_»n, A nth 
Tram ita apparently growing importance, we shall here Add mn-c account of the 
prmtt±sci recently patented for that purpos-e. 

Mr, EvLumk * patent of 1^13 informs us ib.it the na^ ice, ur paddy P i* first 
cleansed from diEt arid other foreign by pa.--ring it aver a ^m r> ? which, 

dvtekUEig the- tics, allow tic impurities Id pass through. Tb i- paddy in this 
■late ii taken to nailljldiiflr iet fit a proper distance flpurt la mb off tie 
external ihdi* or busks;; thi- fc'.t.k-i ai'l- nest btewEi awmy by a fanning 
EEko^liine; the nV, thill piirLJfilly dratted, is then drilled in tiiQrt&T*, where 
it la beaten and triturated for depriving it of Lin- thin under pdlioles, or red 
jkin p uml wli'-ri ib" LnLujnLioEk lias been carried fur enough, tke contents of the 
knurtara arc sifted upon a " doping and revolving s /iii'Ck,"' nrk.di is cuLiLpuscd 
of three dkiiEkot wirr-Juil-i*, of different decreet of fmcncs?. The fltiEMt under 
clutb uS]^*n Eln^ dun or flour to pass through, but detains tb- broken rice ; the 
second or midlife cloth separate* tins broken, And detain a the whole rice, whilo 
the coarsest upper dulh allows only tbt whole rice, or husked jzrain to p-^s 
througbp and detains the- tmhusked, which b taken back Lu llic mills Lanes lo ho 
rtpcnik’d upuii igain. The ri’j-j, sIlU, hut imperfectly eleAEi, n afterWArds taken 
lu this pulkiliLEig and whitciUJii* huniliinc, which consiits of two cylhfcffrDe planed 
coneentidcnlly ; the extern? cylinder b [expeI or stntEoomy", nnd the interlnr one, 
winch is mailo la reroLro + Ei covered wish ulivcp-skiJn with Lb-. 1 wool on, iuiJ. 
itTiflcbed iifM.in b-i;irtifi r or other framing with tJu> wned cn the oUlsEdr. Brlwren 
ihe--3B two cylinder* the rice ts put, and the Inner cylEnder being made to revolvo 
fby [lie action pf a itefiEp engine nr cither prime moverh the rice is brushed by 
tin.- cokutunt frictioEi nf tJje waalf and thereby polishcdi and wbitened; m other 
wnnlsj, brought to a state fitted far the market, 

Tbe faregDing cotnptisH&i the iabslnnee of llke_pro«tief described ld Mr- 
Ewllunk's specification of the patent uf 1&I3. The second paienh granted 
joLiklly to Jvttixf*. Lucas end ElwEmEkk, (Ik Mny, lS27 f retains Ea certain improve- 
niHiite upon the f»riEicr n end is confined tn u anperinr iuiiL]u.<d uf treaEing the 
rice aftor it hoi been deprived nt' the external shell or husk hy the epcrattoil 
already deseribird, or by any other mode. Thk iinpr^vetftent ia founded upon 
the ■ili^fvation that the thin undt r [lellicle 1 , of a reddiab culonr. which mnudrii 
upon thi L g/iitli uficr tL 1 i;ls been elicllcd f ii of n ghtLinoua or gummy nature, and 
eInlL Lhc heathig trlrnraling of it in the morLare, EWCASlikNeil the mass to 

become very sticky &u*\ difficult to operate upon towards the uf the pro- 

££34 ^ and that lEiui p uLmi uf the Hoe nhich hud already been vlrlpped uf it? 
red pellicte, became icijurcd in ita culmir by Cnjiitinumg the process until the 
remauidtT ba die h^l Iweu deprived of their red pt-Uick^ Tu etueJ 
this inconveukrLce, Messrs. Lucm and Kwbank now US£ HuCeciairciy Iwn or 
more acts of mortara, for caEkducting like Iftat t^lcralian, in thl-i mntlncr: when 
tho gummy or glutinoun matter beeim to disangJigu tbdf {which La fnimedUlely 
mtnifrttr j by the rice moving sluggishly undor the pcatlea), it is to be token 
out nf the first set uf mortars, and! L-arrii-d to a fKUikd fiet, wherein is to be 
inked with iJie Ykz, A ^UikSklLty of the external husks well dried .Jei llic 13 riipar- 
loili "T une-fuiirtli or Iwo-fifth* in bulk tOi ;hm of the rics. The Iritm niirie and 
tejatin^ pfneesa i.- then renewed upon if its muttnre f the dry husks greatly assisting 
in nL.MniiLg mil whitening ihe gratti. AflterLlrili the itiuit ls to be fanned and 
3Ct f C 5“^' ^ the refuse ^ when the rice is taken to the polishing machine. 

do before described, nhifib terrammsa t h* process. The fanning and screening 
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is Id be hTi me 05 ofnn *5 may be found fiEcessary, between each tHturfllliSg pro- 
C nx M which may extend la three or four distinct operations. argtiriling (i> iho 
quality nr *tatv of the rice. 

The observe In their iptrifieatioo. lhal they can ■■[dor tb* stickiness 

of the rice to be owing So the humidity of the climate of [ 1 ■ Im country, or to a 
certain dumpin' am which II acquires in its voyage, as the djificolty they expe¬ 
rience baa not been noticed in the rice-mi IN employed SO the Cardin as and 
dirvlieo!. 

Fn the nut^th following the date of the East-msm tinned patent Mr. 7*! eEvtl 
Wilson, a merchant of London, acting as? an flgclrt 10 mi American: correspon¬ 
dent, lo >k out a patent for an improvement in bunking rice, i'which hail pre¬ 
viously b^t-n introduced JJJLi■ the United States) In which tl h- operation ww 
conducted simply hy the eollki.ifl tf t tur grain I of paddy against each mhc r. 

The Apparatus CQuriats of a long bolivar cylinder, of metal or wood ; oroutnl 
the interior surface nf w fticfl am Ftird, at equal distances, And tn naralki oirehis,. 
n eyries of angular bars, proj«inig towards the Ob Litre or QJRi Of Elio cylinder 
Ibis cylinder revolves loosely on n central shift, winch passes through II, and b 
provided with n siinllflr number of hire, painting radially from the centre to (ha 
dmimfereoce T urn! pacing alternately between the bun in the cylinder, so ns 
to leave mi inch free space between them. Thfli disposed, the cylinder U 
placed in lui Inclined position’ the rice if allowed t<j iti-pt it at the top, while 
tlie cylinder -ii made to revolve with a ,- slnw motion" ifl oae dirfrtis}}i f the bxIs 
moving at the tame thilv nt u II Engli speed/" and in a contrary direction; 
consequently, as the rier 1 ptisfrca through the cylinder* the rmin will be email- 
durably agitated and turned about ;; and bv that moans the husk* will, it t§ 
iai>b he nibbed tiff before passing at die lower end of the evliJJilcr. 

To render the cuuitruction of lh= interior of the cylinder perfectly iiudcr- 
■toodp WD have inserted the annexed diagrams. 

Ft$ w 1 ru'pmtnta a plan of the cap of the cylinder, 
mi hied ihcreto, nor tu the fWtK which posies through 
it, but 14 the framing which supports the hopper; it 
■srwo, therefore, to guide the grain into the cylinder* and 
to keep out din and ntbgr ad venlitioufi sub^Uncct, 

■J%* 2 Is called, in the ipfifafioarion, " a socket whe?l •“ 
it ls tiicd directly under the cap tn the cylinder; nod the 
axis nausea through the socket, which bc-ttc*, therefore, 
nz a bearing fur both the axil and the cylinder! permit¬ 
ting them to rcrvotvE freely in CQEktrary directions, For 
the convenience of removal* thE* wheel is made to 
ibvidc io tu lw u parts* as shown, which arc bolted twga- 
tlicr mhm in use. 

Fti}, 3 gives a Irruisverj^ seclioo of ibc cylinder and 
aris, each of which hrin^ shown as provided with four 
bars,, that numbe r being dsed in each parallel circle, and 
alternately as raipecb iluHv oil ibe cyQndcr* and those 
on E.bi L a™. This fdiion likewise altowi the cylinder 
as made of wood (with hoopt round it), and that It is 
onmpoiod of eight diilinct pieces or segments; on each 
of the eight BcgmeEits is fixed a l.mgimdittal row of 
ihnilar bai^ tlmugh only four (die number in ouc circle,) 
arc brought into view, to prevent coofurioru 

Ftp* 4 1r a transverse lection of one nf tbe before- 
mentioned showing that they axe of the figure of a 
quadrangular prism, that shape bring preferred by the 
Jjnlcnk l tf for flic purple in queatiopk, 

5 is k plan of the hottoru of the cylinder ; it U 
formed in part like tb* socket wheeb described In 
2, but ihr BjiacBi between tbe spokes arc ctoiedj. incadi 
of rbe M? CQUHtmoati a large aperture Is made for the e C7--m of the renin 
which if regulated at pleasure, by Aiding door.iM each, os repra»mt&d. 




ItltE, 


yj2 

TIie cylindEr may "be worked in citlier a wrticHlj an inclinedj or a hnrU 
j>u*liluu i and will* that view I he sketches- attached to Ihr iprcEiknlion 
are sleEi^nrd to exhibit a method of idterinj; thfij pn-iliun at pli'iipEtre : the Upper 
extremity of the axia of littrtiuti appears ta bo Testing nn & pivot beam; anil la 
the lower ciCntiiit)' ie a regulating screw, by which that end may be elevated 
or Jcpre3Eed r at pltiiurc. The qmfitieti of the beet position uf the cylinder iff. 


Fig, C. 



however, deciilitd by the patentee Mnutfll, who prefer* it at an hieUnatinn of about 
i.i"; we have accnrtlki^ly Lima placed it in ear dimnin^Awiib the onusaioti nf 
Hie apparatus for altering iLh posLlmn- 

At JF 5^. 0, lh? morhine i* aliown conipli-lr. a a, is the busking cylinder ; h 
t i'f asis, turning in phimiiirf blocks at e r; on the axta l> 3a fixed -hl ili^ljtlp 
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bsrpled pililnn d; aE e ft tic veiled wb-\ T and til fa. fsced wtecL Mj&m 

facing given M II '.' winch j, by UkilujaL force, t>: aEhvr tiuwer A L ‘ Lilfci ... 1 

n iberaby coEmnmUcattrrJ to the shaft ici on- direction : n » bI*w timi™ " i„ 
the crJmdfir la- —---■ 1 h *■* - 



™uiid e!le cy’iudLr, urby any other convmknl rnettm. " ' " 

Mr. Wj]*ui took UL 1 L n weemd palefli ia 1M0 far ^«i improved rvrelliod w f 
preparing and clciuuuig paddy w rough which nuiv th- brLcJBv d^nhed 
jM Hbnatmg of a *rtfe» of mortars with eoIliJ bulkuua juiif sirw ,tf ie brkr 
hESI, ff f,l ! ,jJ: ' ";!_ njr - or perforated met id pEatcs, Birfliiahcned hr jibe .■!' 

,trui, £ TI«“‘C raorijir * arc pkrad in a raw, and (W tnntcnti operated 

upon by a be™ hiE pcedei impended to .i revolving Crank ali.Js abavE the 
pEJlle rod* iK-iiig guuU4 ill their action by a Bailable frartn* lunforaejullp didliir 
f*™ n ii^f^hl ilandiudji which ffappoa-r ihc crank abaft, The uittnthn ul' 
thi \ **«»-■ tde* U, llus martur- h t that the lies nun- puss tliMtrsfa sh = ( ion 
ita it JS I'luiiicd, so ia not iu be heated by the ffubiciq■!ent opr-Fatin* of [], L - 

pi'ltiiH. * 

)Vc e1iu] 1 mention cue more patent, which was fluently granted to Mr 
uf Liverpool, fur the (Unite object. Instead of „ pair of millstonesY„r 
tlie , nm apmttnn of shtlfiog, the specification of this puu-ntee directs |1 K - 
empieyment of out nuO-i/ewr, mid wfml Vt vriil lake I Litre to llU mje milbs.'flu-f 
(of iireewlj Wtnl ar figure to the atone], ami between time two .ubstaii L ‘ CS die 
piitldr LS to he milled in lira same ntLiimer us bet ween two stone*. The JerDhI j 
operation Of latinn nf tin, thin pellidr) ia to be performed by rubbing the rutin 
Itetween lljc Hot .orfacea of two Wooden rtmurn, which are covered will, f heep- 

^ Ul “Pl* 1 ^ -herp^i 

Lint.rent tc \r r . Lwbant ^ btirfc deBcnbed; the wool being n]act’d bv Mr Shi,'I 

"% xl ,Q ,“ B «!■* numera, to tliat the rice is operated in by the ll. .1] 

udei of the afetiw end owtitg to [be rpringbusa of the wool tmderaeoili, tin 

P™ r ™ vfi ? »" wtid', in efibet. in « terj tk orproJmiiim 

to the primitive, we may nJtaovt eay liaturai, prottia of rubbint: it between the 
p^lni h nf rbe hands* 

HI I'LIl. J be [taint? zivcn to r firr-.tnp from die pecuiiiLr eanitruction ofitp 
barrel, wbicci is cpt inttruiLily into lung spud grooves, and mpallj mate hut 
»tic revolution Enroughmit it?i Icftptb. 

BIGGER. A cylindrical policy; known hJbo by the term drum, in 
CHamuiEry. 

WIOGING* A genvnd name ghra to all the ropes employsd la support tbo 
^ *o €Timd or rrducD lIic ±ute T or unn^ tEiEni m \k e -Iboaiition 
tbowpcl ^ 

_ RIGIDITY. A term which implies ihc vpnvslto auaiitiea ro flcmbilitv uEa- 
bihtv, ductility, malte3bi]ity r $£^ r and \a umnlly ttrfimrd to b* tlml degnt D f 
»™ 1C5B whwh ariizs from the muftnd mdciilalfoo of tha eamutKLEUt uaritdia 
WEEhirt tine another,, r r 

1 ROADS. ITie SLLbjMt of tti. artiL-Ie npen* to, u 9 go vmt! a field of inmiin 
hutiirital. phdflMjpfilcal, and mctbimlcid. that it is impossible to do iitsll™ to its 
importune* vnthm the JJmitt pTMcritrfd It., us. To the ctirious csplorer uf aneidil 
records, a search into (hr bistory of roods, from the earliest ages of ajiTiiiurtv. 

turri'ist bibfji'r j while to the plulcopbe,-, it utter- 
f mediteUnii net refleeben : the tiicoml may speculate on the infiuenccu 
'n,' , 311 d poiiTicaJ, eaerersed by faciLitv uf com rminkation (nitviccti distant 
1 1 icmbrn of the same htsiy-p-rlilic ; audit* Mead reuvmrr find, in the aperiir,:- 
r ° 111 '’ 1 *** ^ ° U Wh ' Cl1 l ° i, “ e “ t " ,a ef the proarcsu of 

Rood, may be ducrfbwl as belh the Close and cITeet ,( dvRIsation ; the 
fornsalion ot mads mwiaUy tcndn.g to .mnravt? tiro most baAnnm’. district to 
evolve its re^-urcos, and Willie its people; while, „„ |], e mi r hand, d, e 
mtcrnnl communications of a country nil. rd the Stunt proof of Ircr prosperity ■ 
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illllI her ronda, the mMSiMi? dyn“, beiaiim the tirlaJn ccn^aocnrL^ of brf 
drilluticin. 11 Lclm trftfcl t " says the ALIm'i Ri^ia^ “fim nil the Gfwtvii* of 
ill d earth, Eiti-il wIiorcVL-r vn* find no Joe El Ely of lrnTcl[in_T Irani a tit* to a Euwn* 
m firom n v□.!□.£:•: lu a lmmJet, we muy pnmuimce the people lu lwWlmikii|f " 
"Tim! making uf TQ4td» r N observes Sir H+mry l^tfuell., m hEa admirable Treaties 
*Lu point uffiikt, ii fundamentally essential la bring about ibc lir^t changa that 
e*wy rude emtnliy must undergo, m etiuTgltlg fruen a cutuhlkif) of poverty uml 
turlikriini." 

Tin- tH?p-efUrjjsl f fleets resulting frnm nti easy cornTnunicatjun between diliorcnt 
poria of n country i productive of luxury in the rich, wealth to the merchant, 

uinplDYEorol to tin- poor; hr all felt, beeuu^ by ad enjoyed; and because thti 
dative iiicncea L'f life, thus brought La the mansion and the cattage H trud naturally 
in ameliorate the Curulition of man, and to roiM (bn stambinl uf But 

it ls by a l'oth parison b*Tuvv n the counftfea whi?rL- jpooil roods are plentiful, 
m l ihuic where they are scarcely to bo found* that their Ltfrcti arc must flvidly 
ill uitrsited- Lf:t us compare the state of TngJandp-—cflimatcfL In po*^-.* above 
miles of turnpike TOfld* mi 100,000 miles of Tnftdfl not HLnipiie J —with 
Ireland, rich Lti nil the element! of caiihtuLrcial greatness,, yet warning the *aiiu- 
moons of I ransit and in te reul i me, Coti tfirst the en 11 ii i L i«m i if a di*i i fet af I i l-L i id r 
he fun: and after the fnrnculiun of same nrw roads, as given in Mr. Kelly a 
evidence before i Camtniitco of the Uau« uf :— ih Ar Abbey fuufe nnd 

Lirosna, above half lliE congregation at mass, on Sundays, wars barefoot and 
mgg*d T with small amw hot* of Ihrif own maimfoiriuhv fi-U Ism* being w«n 
only by a few. Huudrcilst rind evert ihaUinodi uf nun could be e - L to work at 

tispe-nce A day t if it hail lieeja offered. The eunJitie-n <rf the pr-upfe 1* now Very 
diJTcreuC; the congregations at the chapels urn now as well cliiil as in olbrt 
ptulju tin-dfjnand for labour U ineree^i'd, nitd u spirit a I' rbdadfy ii getting 
furward, situ t iha nrwrmik ktr/inw avmkbk” Aeiin, on lb? 1 oeeasiou ofatMne 
iss'w roads being ops=ntd in the year by Mr P Mdubo, the eminent ettg-i- 

ueer:— 11 A few ycorBago, tlirre woe bnrdEy a plough, c#r, or aurnego of uy 
kind ; butter^ the only produce, v- ilb corned to Cork on bnrsaback. Tlmru was 
not one decent pu.blic4iatifle T nnd only one bouic Elated, or plagtcrrd, tn lEie 
viHags ; the Ut'GJuHt puswjdice t :i\) milts dbtlDt, ^hirf th* un# r'iui was 
there wert hnilt in three } L-ars, upwards of twenty rt'tpef table Ewo-ftinry |tou=or, 
flitted and pLstcrLil, wltli good sa^h wtuduwa; n rtspedLuhfe shop, witb cl nib, 
hardware, anil groccrio; is COmfirublo Lem, u past-nlfice^ briduwcll. nitd a Jiiif 
cbaptl; i, ipj.iy, oowr&d with 11 rue-stem: 1 fnr m^DUr ■, a aalt^WUrk, twu r-tnras Ibf 
ptircbafllng oaLa, and a considerable trainc in linen and yarru" The fallowiltg 
paisagi^ of Mr r tdrurd’s rYldcdce an the edbelLs of thi; formutien uf ni-w road* 
in the Llighlandj of S^otl4ruS h iawrllwortli InAKriblnc ';— iL The mond hahiiBof 
the> gTcsit nmai of the working class are changed. They see they can depend 
so thfir own tfxeftnm fy a - suppurt. This goes un Eilcinly r and b jcarcely jmjt- 
ccIVed until apparent, hy ihnr r^niihij. | ennEider these imjTDrHtiiim one of 
the greatest bfebiingi ever conferred an any enuELiry- About has- been 

i^punded in fifttvis yeuin*. It lias been lisa means of advem-tug the eoimtry at 
feart h n hsindred years," " EurtratlLi, like tlfco above, might be multi plied alruust 
iulbritLjy, were it mv^m-v to iLdiiuce prWlhf of the ndvantagea and mfititncflof 
rrwidsi, hi thh day of enhghtenmecit. it iff, however, WC are peranaded, a work 
uf iupererngatian; and We doubt not dial die hearts of nur readers will cordially 
respond tu the fall owing ■en|iiu?ii l | v as ccuhodying eE thlU can be wished oil Bn- 
inbjrcl 111 Ni jt Eu the genial iuiluence of I hr seasons, upon which Lhe regular 
ntp[ily of our wants, and a. gre-oi ppttion of out comfort, so much depunds, lliem 
is perhaps no drcumstanvL- more intereating to men. In a ciTiliZtd utaw, then 
llte pcrfL'ctiou of the mC^iUJ of UHnMnr cocuEhuiucittian/' 

lti treating uu tl-H important Wc propnso ||> adop the fuLlnwm^ 

Hrruagfttntnli— 

First. A Blight sketch of the history of modi. t 

Secondly. The method of e airveying, tracing Mid laying Olil extensive line* 
f;>r rnfld- 

ThinUy, Rmd-mik:n £l ernbracing Hate comiueraiiou uf it* principle* ^ 
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d rutnac e, iduuei> cutiEiigft- and embankment - the value mi. proper hec a^r 
different kin us uf mairriuL 

AI Lid Lastly- Soule fccmusL uf patent,! taken u-i.Lt by ingenious lmlividoidj 
for improve-me-Ufa cm roads, 

Ilutwy .—We ant but Utile acquainted with the municipal affair! of the 
Greek*, "siiitl uihri notions who in curly inhabited die shcirra of Lhe 

Mediterranean; e upside nil ecjus DU their mcuua of thpv- 

fure, must he of neccuity conjectural Wi are told, bowcvcC* that the lenat# 
of Allans watched over the state erf the public roads; mid ifcuit the Lacedenirt- 
ninns and Thftbarn confided the core of tliem to eminent KlCtl; hut ru* remains 
of dune worts have reached the present day, enable us to judge hew Uieao 
eminent persons discbilfgul the unties entrusted to them. Tim magnificent 
worts which the Greeks hove bequeathed la Us, bear Ic-ati ttiO-ny U* the ^mndeur 
□f their genius and the refinement of the most dmUt taste. They matauni 
the idurniiAl, and will e&clUl the wonder* of posterity. Thai ths road* 
Ulid high war a of *ueU U people' were unworthy of them, Irlfly perhoi* lw 
attributed to lUe limited extent of their territory, and Us the absence of eont' 
increlal etiterprixe. Tha Perdu!!* and Egyptian* attained to a very high Etaie 
of dviliaution, mid tbafr puli lie works were on a jcsJb uf gigantic magnitude, 
requiring a CDuevritFiUi^n of resource-* tea reek' attainable without lilt 1 ffludlftMi 
of grrad roads 3 but it remains for sum-- future RrLlttni c n discover, nmidit tile 
mouldering mnmmy-diist of ihe Pyramids* the hieroglyph seal reports of inm* 
Egyptian Board of TflttL H lis however, to a commercial people, that posterity 
is indehLud fur that Improvement in the conRtruction uf roads, which endure* 
even La the present day. To tha Cartbagitirnns is generally attributed [ho 
mvnUiUN of pared roads ; uud the readiness of the Rinnans to fnllnw Li if 
example of the ri*a\ slate durtt honour to tli<f Roman name. The Insatiable 
ambition ut Kirnta hi her to gr.i:-ji- the sovereign Ly of the world ; an d her 
legions* ever victorious, rXteodvd thi'ir conqUcsta to the Ulmn-it Hmiti of th* 
earth. HL.-> ["pV ujp it for Lht: barbarous n-itimL* who sunk under her rests Lies# 
yoke, that cj rdkain i u and the Arts fallowing 3 ho armies of the conqueror*, 
unproved [he vuudjtiun uf the conquered, and in ftrnne measure recompensed 
the in fur the loin of their freedom. The wise policy of the Konkins taught 
them to lay open the lubdued COLLnlrioa by minis, which might afford an easy 
mode of trau^part for their troop* and Nupplitik In accord osm wiiji thi* dn*i^u, 
they eoastnjrti-'d the great ruad-, known to us as Lbc Via Appla, extending 
from Home-to Bt undo-d 1 ten, ubmiL 3(10 ui'dci ; thfr V'ia Aurolitk leading Irani 
the AoTEban gate lu MpSoU, the k-ey Gaul ami the North of Europe ; the 
Vja FUmitlk, ftud Other*, varying in extent mid £mporfanco ± but forming Ini- 
memo truuV^or main line-i. from which branches rami lie d in every conccivcMg 
direction. In iuily alone thn great i^ople ccmstrlict^d above M.U'JIJ miles of 
road*. Und*r AugusLus were completed tbegr-eat ry&dr, willi wlsidi Onul w.cs 
every where intersected. Gf these roods a writEr in the French Ej^iiyclopazdiik 
undue the iicnd i,fc Chcmill,” obtSISI^ ^Four of theso ore remarkabh? hie thtir 
ltrngth. nnrl Q] & diJlicilltV of the coiiotry : one Lravcm-.-d lbc mountains of 
Auvev^nev panetratw to the hot tom oF Aquitaine j an&ther was cxLEoded 
tu the Rhine at the mouth uf the Meow, and followvd ihe cmirK uf the river 
to the German Oecan; the tliird L'ru^ed Burgundy, Ckunpsp^ uud Picardy, 
and ended at Budogfie-iiUr-Mer l the fonrth extcndfHi Jfflng lie Khutic, 
entered the hoLLuoi uf L=?aairlic^loc, ami terminated at M:ir-i dl^ : fmui these 
principal runiii there were oumherieas brunch rood*, leading to Treves, Straa* 
burg, Belgrade ike." In Llri.Lo.iu some n 1 main a of the Rouauti nmdt are yet 
Visible ' nt Chester, the CnsSnnn uf liic Rumoun, wntfunli of eJlb old Runmn 
puvcinviit are frequcotly dis, ov&rfd, wheu the supcritienmiheut soit, uf several 
feet de*fN Haa Isclui nsjjjoved. In Scodami, n portion of Rdtuon cmiH?Way may 
still he seen leading from hruflfllburah Bay bi Abereom, nr the Frith of Torih, 
M TH-e Homan ruud^’’ says Air. Trcdgold, *' run nearly in direct lines - ifcaturaj 
fltoilldfnn Were mnu^t'di uvcrminr by the cilbrt* dflahouir nr art, wbather 
they consisted of lakes, rivers, or rnuuntulua. In ILL districts thr 

middl e part of the rand was nked into a tfraic. 
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u Jj] rncumLaill^ilf clhtnci-. llie ronds Tr*r@ alEomnlc-ty cuE tJiraiiffh mffElll* 
Id-ms and raised ohm ihfi YaUtiyi, »u « 3 to ptvtem cither a kvA L, ut , E 
Uniform HiclmuSmn. nicy fjumkd tt,c fond on pites, wl wm Uie ground 
n«c STjiy^ Alki) iraitcil it by strong dide wiTU, or by ard^* and pier* wlwrn it va* 
qec«asary tn gain elevation. The aim'd port of the groat miliary raiuLs wu 
lo ftuuktm feet whit, with two ii<k -.Faya, eqdl S feci wide, actiurabHl JVuiii the 
Hksddk- way by two railed paths 2 feet rack" At every mifc, cuEuiuth were 
™W to mart the aiitance from pUe In pEnce : block*, if tronn kr foot ira- 
i-elk-n to r**t on, and f«r hfflWrnen En mmint tieir itceda with - lonpk* iri* 
llmphal orehw, and mausDleumi adorntd tbcm, imd military' lUUIciiu defendi-d 
rind connmajiofld tbiiai By die foroialiuik r>f thuse grtal kig h wa* a, elil imittilie 
W?14 gunen in Britain to the national iudllfllrr. The grnlLn oi’ tlin British 
people, essentially commereklp lywlrned Eq mail Eijclf uf iEic farihuui [limited 
a, they were) for mlerwnnr and Imffic; on,I w* mmy fairlv almb,;, ... ihu 

conquest of Britain hr the Ilotniind, her present e„.. auberionty. 

Oa ihn cnnlinei.t the Italian h liave mil digenefntoJ in [||[. rL'sneVl Tilt' 
roads ore,lill KCBedincfy good, and thepeanje dbp|»y Imlh tost,, 0 nd judcniCEtL 
“ ** Praerif*^ The p™ of the S.iu P W over ihe Alj™, will .4 remain 
a noble monilUiunl tu the fenilis of Httunapiine, (lie talent* of hi, military 
aTL * thtf JH-rsc during industry of the French paldiers 7 

The liighwava of Prance, culled Chiutefee^ U.liuUy lake Ilif ittalfht hue of 
direction, wnlio.it much regird (u the Hite of draught. The breadth varies IHmi 
3D to 70 feet Tie, middle part, ,,icmtiring .C? IS feel it. width U n l™ ,1 
With stones of ft, 8, or ll) nat-hrs square, firmly ul. mt a previoualy-dreinert and 
well’|ireporL'd bottom. On each Sttie nro bridle roaik. Uniformitv <A irurtm t 
bon is U-tlc nltcndert to Mid the ohtmine traveller i, nirprienl In Bei . w | lfI1 
taffingnrtr hill, and hollows, how mnall 4t Vktion Would have ^blnitted tl.e 
fldtnnta^L- of perhaps a px’rfeci bw^L 

The roods Ini France -ire under the tmaunBient Of the dejntrtm,,.! p oul , ft 
Chmutfr, lie funds !or their raamtenanco hetnp voled Itv the Chnmbe™ a. a 
part Hi tile Babonul espetidtlnie. Tile »nm ruled in'the „. tt r TSM Wjtl 
l,aoO,D(tn/. "NotwiduLuiding. however,” obMrvco Sir Hmv l J om e ’)l tl 
OttrnlioTj which hla been paid to the rood, in France, the stale ,,j ? them 

with regard to tlleir number, evk'fit. and condition, t, rvideitCC of (fir- Q f 

mw^mrnt bem» Cflrcmelj- in.perftct-" IVit!, (lie OtceptioN of (lmse j.oK, 
„ ™ ™T rrmn Fan., which ere pared. Die roads are weak and 

rntled. In those d»tncb where they are TVj.mred with gravel, llev are almost 
impassahhf in winter; (lie rWuce*, with -k horse., *- n! , with difficulty travel, 

C m ' ,r - l!1 p h ?. < Lslr '^, wh«v the Hrids are harder, tfnre is 

^.Id,™ to be ssea a road wilh n .nnmlli mifito, m.J „f auffiekut .ir-nelh, 

lr,r: t>r th,! wiihmu „n V t^iSS 

formed roads; and, therefore, however valuable ... of the atsle.iuivti oV 

trance may have been in rarryinp the progrtm of mad-nmklne to tin- point a; 
wlndi it lias arm^l, dicro i* arid Wealing some Hew plan of Ivgtdmiun by 
J lei guo.l tuor-s may he made, not (inly fnmi one town to anolfttr, hilt inlo 
atilt LDLEtiiiTr]! uver| cocHimmt? in Frad.c , c. , ‘ 1 

tn.lU hl, -^r M,a ll ' ;L n J ilin * EOanne Hf nadi in Spain are derived partly from 
tolls, ami partly from local tn,,,. Tf.e aWHga wnual wWilSa Le h! 
rougldyest,mated at BOOOOt Tl„:di a turb«| .mtv of the rluv for s“,4^ 
year*, has rendered it impossible for the inhabitants to fin word those iiuhlie 
work, tn which other countries have b«li happdy angaerd since t ^Lci 
pice. Her rattda r Utcu h .-lh may be exp«ul L ’%. Pr _ n ’ lUTl \, 

TTie mihi roud* kwiiug from both Madrid zmd LKbfm in fwi 

•*»“> l“*i ** =-i- ..in Ca^bmla. are hti^^td^W 

l.ut these sro picopijuni:—the genwal rharacler uf tin in. » i . “P 4 * 

i- limn In any of lh= «h!r ™t«T3l2£. C °™ ICib “ 

tin" SEE*** ."«* t!m Ft .-net CLenssIe. ; but M 

and /iC^Lf ; he rit ' h * ™" ] ^ P«viomdv 

rial, aZy are n,]^abre d W^^ B r fir,^ fer ll,e rcceptiuu of lh= road mal^ 

Y in many pnrts, alum,, i mpumM*. Th t 
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nuh.-ls, fin ibv ortilmry, Ink.? great pnjiH uidi tSiBif rrmjj^ careful! v ]ir*(-pnirD the 
fnmutnlbn, and lay them with thfn hrickis, bvddcd In lime ^ cm ilj"-*.? r<n»U 
CHJTLn.-t'i run very EroonUiIyi lllid t?v<?u ordinaiy market carta travel with eon- 
lid crab] c fpevd. The f'lnJj Era generally itraighL, with a ditch on each side, 
a ad jilanEffd willi raws of tfed. 

3n liwcdeti the nntd? are writ mu do, and the principal! ent-a equal to the i>,ji»I 
ftmcb in EpjgVimd. The materials ar« readily obtained, good rack being man- 
tihil arid this well broken, and laid on to ji laidcrablo JbfekntM, ha* Ebrinei 
firm olid vinuuth roods tWw|kut the Swedish ttrrftuFy. 

In Buffi* and North America, though hut Utile" ]m yc t betn i\mt In 
Opening the country ^nd lonuing good lilies of roads, that little ||,n proceeded 
0,1 correct iifincipleH . hm much, uf caurec, rejaUlii* to bo done in reruler iia- 
vulling* and (hf Ittmppurtntiun of |iwcIh ill those comiErie*, eilhor n^renieut 
or wife. 

^liV have r'!in— rapidly grimed at the hisfcorv of teada, from the early uges In 
the present day, fa an eilendftil rcnse, ai applicable to mads on (he continent, 
us well as in Britain: it li dnc a however, to our native 1 country, to pi re n «udif> 
wliat more detailed Account of the nm-prifna of the high way» of Hi inland, atld 
ot rheir grad uni impn*trm-id, uniil their arrival at theer present state. 

If w* peruse the hbrtrrry of ibia- country, from the departure of the Humana 
to thu Racomtitm of J £1^ H, we bSh-iLI feel little utrpdte that our ancestor*, per- 
uutUnSly hacawd by foreign invaaiim*, or intestine commotions, should huvo 
diiiM- but link imjirovo their internal CotnimmicatLon^ Down to tbe middle 
of itui eighteenth century, mcrchandtu was Eti mmo parla of the country, cell" 
ried hj pjirk-hariea on rtiedi little better tium fmhpfittu, or will-Listen shetp- 
Irtiekj. Lutii ihc year I £$5 ihc government icettai lo have taken, Ho slops to 
remedy the evil; the fint art vrai then pa^od relating fa rumD. In 1340, 
Edward III. was cni|inwcrvd to tew n toll cm carta or carriagetrardfing from 
SL Gitej t-in tlw-Fielda to Temple Bar. In ihe ndgn d' Henry VU E. Lh-e first 
r4rHi>N* aitempt weu made uE Improvement, by on act, aJbiting to pariah ; ihv 
care ttf the rnaiia pusi]^ tbfough litem, end ippaintuig an antinil Section of 
maJ BLirvajor*, | 'h" ! noil a were u L>1 u i □ bc! from n pound riutt L U \ Li‘d an ii s^ 
laniiho:dera h and in labour Was enforced. In Ido,"! waa po#^d tlie 

act of Charles. H, T eftibiblsing the ftrat ftimpske-road ; and from tli;kt tune to 
tliL- tirraentp iui immense DUm&r uf similar acta hate obtained liie sonclion fif 
Ibe f^islatiMY. The result kw bvvn, the famhnitun of the nunirn.^ tnirta p or 
cuminiaehaiiA, under whfim boa been ^fleeted the pr«snt itn proved conditiun of 
our tumpika-rniiid^ 

Tbuugb llie ay atari l of kgkSation may hr i mpcrfi’ct, and eften mf-.li ovoua, 
tlo? management faulty! and tLo pnmdpioAof road-making but little Underwood. 
***&*& UJJ, yoi wo cwmcit 1 1 , h buck cm road* m they wilhout fc-elin^ H ub 

fielenlly thunk ill] for r\wjifi a* /hey are* 

Sarve§rHB, and bm*p end a uf rrnitl .—Tlie doty of an engineer, nn 

hejng employBd to by out n. line of road, wtU ob>i«i]y L to make a careful 
ni'noiml i'xaniinotion of the country k’tween the respectivc termini J ‘ it moy 
b-s laid down as u gtneraJ rule," Jiayi -SirH. Rirtlcll “thal the best line of road 
between W.V two points will hz that whkh tl tlm ilLortLsat, the most lcvel + and 
dm chcoprat of execution ; km th^ pnerol rule uilmiia or' touch qmdificoiion : 
it IIIU^l iu many en-i-a. he governed by itbe cdffjpnrativE c^t ef aniiii il rrpairs, 
and the pje&enl and fidtcre traffic that may be expected to baa a over the road * 
nalural nhrtnifttaia, alefl, nieb as ki\h, valleys mid rivera p will intervene and 
frequently render It mred^ry to dwlufec from the Hlfnight line.” Its Et«?ordimce 
with tbf'ic views, the engineer will select the mmt eligible UiVft, md entnuc 
™ t9 ^ [t Financed enrreyer, who Will, witJ] tlie fvijlikite imtmmento, lake 
the level., an if make an anmni^ survey of the country. The memoranda nf 
™ atT <u h ~ rm fully Ironsfasnd to paper, minuted .mil hud 

■br.vn Ufa a snfficumtJy li^rgc attdc^aay G6 yards to the inch for the Fracmd 
p on, and 3U feel to the mdi for o Vertical seetka. The plan mbpulil contatH 
arl necDHdiy mfonnatinii tu enable iho engkaer to form a furred ratimaif u f 
tlie probable e^pena* of the work. Ott the verlJoJ section ihuLiSd be marked 
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Ihe b&fSilontfil dhtABCca in ns!k* f tad tba i-flftkal height* In feet, Ths grjtJicjita 
itnjuSft be laid on by tbo engineer liLmadE] and great cur takco lo ptnMrv^ die 
requisite audit atum*, mad a due lunljLtLdDp a= fur as pfacSEcabU*. uf cllEting* and 
embankments^ Calcnlatiulu should be made of the ipjutmiy ef cubic yards of 
eaffti go be njuVcd; the Dnlliry of the dillcrcnl strata UccTiuilifld, to determine 
ihe Iqelmrdbni at wbkh the ihipni will atone! ? am borings mode* to trv the 
depth of the peat iia morasrai. 

Pruoccdirig in lhi» Way, upon sure g round:*,, the skilful engineer wR] tract' one, 
arid carry into Hfert, the greatest works ttpdq the mail economical saik* Jji 
»« ^ 1E3 ’ it U ^:r t LLEiidy MBHury to quit the straight line, lr> nvdil 

too steep EH induiAtign 3 fiwr it fthatOd be observed. dint whenever lbs iftdimi- 
Lion sioecd* 1 tm 35, altwi nf spcL d or increase of danger limit tnmlold y rriiilt, 
if, tbtjn, it bt nil v isa bio Iq leave lLlg Lrn( hoe of direction, tu prcsCTTE lliti beat 
line oi draught, el will become matter nf consideration and calculation bow 
much tho length will bu thus increased. “Thfl greai fault of nil road*/" 
obtenres Sir H- Pamela 14 in billy countries, u, thnt after ihij ascend for ft 
imfLUtknibk height, tlsey enEUtOqtly destmii again hr tons they giin tlia jummit 
of the etnqtiy vlitcb they have to tmyerjL-. In dm way Ibe number of feet 
netually randid lb increased many limes mere than u tircraiirv* if each 
ho'ght, 4-hen cinee gained, Were mi Lint again/ 1 ' As in treeing .• ningt- of 
hilk it is ctsctiliai to earn tile rood over tile lowest p&m- eo in ririinj a 
valley or ravine, the highest print ihnuM be choieq ■ the nittw^ hi ihe one case, 
f" 1 t, ™™*™«“ts. m tl'e Uilscr + will thus be reduced to the minimum. Thn 
late Ml. Telford. erected He renal work* of great mi^idtnde tor atoidinr rurth 
embankment* of | W great etfrkit. The read Wan carriH, by meanj D f high 
urehfrsd; minumiy, over deep ravines or valleys: of this description ii the bridge 
over the Mouse liter, flt CiizlWCml^ on the Lanark roml f the bridge aver 
UsrfcwW Bum, era the Glasgow roadj md the mbhrated bridEOOVer ibe Mcnal 
htrmta p in North Wales. 

lu puilM over muTsli, or Other lex lnud, care should be taken to rrune the 
I™™* at1t rood welL ehore the adjunct countrj,' : it mu»t ciy-r he I- rr,,- in 
that tint only La it nece-^L-y ihat thfr tniiisiore of the ILlb-sni] h L - carrird 
Cid by d nun age, but tliat the iiurfaeo of the rued be tiUmpktth esposc-d to the 
(Ktinn of the- mu ;UI-eI the wind. The most HUptrifci.ol otaerrer wUI have 
tiDlLood, that those mvi* of a road shaded and ov erhung hy tn-^, arc- olwnva in 
It wors * Condition tlitM] those on which the sun fllld wind "tu set no uhfftmen'un : 
end that ruaila open tn the agency of sweeping currents pf air, dry after vci -i 
wntber in ah mcmcehnUy *hurt ipnee of time, 

Besides the causes for deviating from lice Straight, line which have already 
^CEII mtnuimedt am the mnre suburdin ate ones □!' Eowm r Ornamental property, 

P r i * ra which are Certainty sorurLitue? of much impnrtitnee, and 

WLII dflftm trie ranstd Ena Lion of the L-ngiueer; hut fou much weight ihuuld ImE be 
attached to them, and the ultimate nhjceL fot wllrieh [he road in cuMstnicnd i^.ilElE 
never be lust iight uf f^t It b» Bnppos^l tlmt a mod Ls to he fiirmcd frnm die 
city of A to iLl- towti OF B; if G h itLimted on the rtghl of the line of directiim, 
it will be matter of commercial edculndon, whether the inerv^c of tratlic 
LTULned by carrying the rn.ul through C will ctuhE^H iaknce the W ol tiuje arid 
*peeJ eonswuctit an.uch dgyuittuD. With napetl tu thniiiicii junk*, 

y MMte * ! ‘ ^ tlic will Tar;' so Infinitely, [limit is immrajlX to 

pifi liny rulos on the sabjeel: it mm, Umr, he fdrtv (.hsen-etl, thm what. 
? ¥ST "M™'“i™* 1 *™ "^7 frwi tu An ■, ifti.e ncdirlEiH of ar oaJ orn 

m«e M ed nndtlir line ofdmucht inji™d br dwUwa t a ps™ thmn^ ih«m r 
till mult nulls! hu mpnotw in Ihe end ; and (hat, nr-r^.J nlJ J just W m iha 
yretection «T rtiyatr properly, It riionld never lie EuflWsd to interfere With the 
p..l.|i C goed : " for let .1 h,- ruin„„here,I, tliat society is formed for the mutual 
and Mail benefit of Sw whole, am] it Would he * very uuinst meiMurc tn in- 

-H&SE-’ellS.f- r^r u- w 

- j? of It Telling nnd >urrtyir, B for a line r.f nwdi are nut 

generally known, we pr-.pffie to csaiElude Uip. part of our tu' j. et (thoogh more 
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prihfmirlj belonging t^e *rtk!s Snnrertau), with a brief account of the 
instruments n=,«.A and (ho methods ml ; t, d in luch cm.ni. The kvela nmr Ho 
tiikoii either Tilth a Isrel, or it theodolite. Cl remits improved hr,!-. itiado by 
I nmghtan and Stmt, are most beautiful instruments, and mar be relied on far 
Bouncy in the:.■ ■dmrtmimti. Tim lino t„ be Eaten being mode known to the 
turvei.Mr, Ibe staff is belli by an mutant at (h c point from which it ie proposed 
re commence} tba surveyor then place* (heinstrument lUocumvr, tentWaince 
m the Prep* dVKtlon, ami having adjusted it to the lino of cnllinitW or 
keel, ^Wrvt, and note, down the rending no the .tali' palled the Back Station ; 
>w then sign, to the rtaIf- holder (it two are not employed), to tab* im a rrrth 
pr-lUvo beyond the instrument, where a similar operation is performed, celled 
tl,.- E-.-r.vs,r.j Station ; the mitrument I, then u.-uvl an In a situation on the 
nie required beyond the *tntf r the eirne adjustment, arc made, mid rend in- „„ 
Liali noticed us before; and in this manner the inequalities of tbo cruiijid 
are correctly obtained, brum the column, in the held hoot, termed Thick end 
Forestall™, aredemedth, " Reduced Levels," which laid do Wn on paper, with 
““ ““j 1 J ™ m to auintJ. give tin- vertical section MorealL.cd m 

I J Ml tuoking a survey ii so clearly Clpialned in Mr, ] . Sima', tadul 

enli'- f rcata * ™ Lutfumcwtt that we shall give the passage 

WJh ;" £ ia ,D N ™“f« tor tJ|r pmpo-'i of a line of railway or tnrn- 

P , i 11 “ D '‘ i ; i '”i , t7 *o delineate not only the field* through which it is 
otmtemplntcd ibe line Would. ™ Mp but also one or more field, on end, side, to 

i.sienl... full one hundred J flirts, for the purpose of Admitting hm-ufter if 

tT l ' W 1° lMt e ' t . flt T ""' V ]J " iTI[ lI,F ]inc - i h - H^rumeni 

''"P’oj-'l «i ™dj 'unreys the prisma*,, compass, or else a L .ircmn- 
fiDnatarj tagietiasr with □ Lirul chain.. 

,1 " „ T™* " ,U "'^ rf this ^ the line to have been previously 

c!ras*n, (be surveyw must get Up his com pa** at one citrumity of thework, and 
uke the beating ot *>tno distant object situate,I in the direction of ibe btekdhd 
line uf railway or road; having dotm which, and entered it in hi. field bunk, he 

0,11-1 commence dmfnmg m that dirreticn, taking olfccta to .fence, nf the 

li.-l.k and erery tmiiiirtmhle object within a short di.tauco to ibe ri'dit alr d Inf! 
uf the line ; ho must dm note the point at which his chain crosses the various 
fences md at tbo same time and place set Up hi. sotnpam to oboerve the Wfi,- 
,-i sueh fence*, or. in other words, the angle their direction motes with the 
mendum; tins Finglo Is ei OUCC given by the rampasa, and furnish™ data for 
laying down heir y™^™ with legerd to tlie main line which crosses them, hut 
*** not determine thidr respective lengths; dm snrecyor mu»t therefore 
meesure dung the side ol each fence, both („ the right untf let! of ,h c ™; nt at 
wlin-h he crosses it, till he comes to their extremity, or the points where such 
f-.-iice meet* thu other, or tdo fouees of the field ; the,,- now H,-rome known ., r 
hied poll i K, from wire net tbo btaring of every fence which diy-Tges from this 
may br taken, giving the means of laying dawn their seicrai direction;, un the 

|j-H d I plilllj 

“if the surveyor nliould require to reprwcht tile boundaries of the field, 
vine j are slid mure remote from ins main line, he must similarly measure the 
Ji-rig Ll .Hid curve, of the fence, lie has previously taken the bt'-irinn of. i 
tin-1, egsh. the bearings, At. „f othenu rib he pn.^ „S f J T , f' ‘t 
pmpivse; hut he will wasirmatly find it rnoro rourenient , 0 m^n r ™n,|-S 

hishhaur msreriflllv.hreh in the field, «nd afeorw^s in ph^ig'.'! 'r w 0 S"“ 
far n, S5 ^ E ‘ M 

3ir.ri.Ki .In- I 1 J Ll^e r rind 3] t Q COtlipLet tic] lJ]C En-H^UrVilltfCLlN 

- fc h« 

nuuo Imr; when haviltg taken tile bearing of some imium] ' . Ce ‘ 

’-hrehnn draensions, m the Same ^;, er *, Wore, completing L mud: « 
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possible all lliP miner msix^isrcLUttL^ d-cpEmdbvj! tin. pact main line before he 
commencea si new wie. 

,a Such la ibe pen era! inclined ot' prM«luraj but tts tvrty thing d^rndi upon 
like enRiaH and lact at the tLLtvftyar, it Si impossible "to give mcu'B than ;t 
r^wcrcJ dgigripiiuH ; y^ir/ecr^nr rules thr linrEvin^ nrr iiselesa, as new chmb* aud 
aoi(kctIlTiL , -9 diJiniulL om 1 !*, a re hourly occurring, which the of I be 

tanreyur ftfonc trill enahla him tu Oirtrmime, and BUggcst nt the ItiOc 4 melhiid, 
w llieft no book,, in nil probability, could inform him of. 

*" l-*-' protraction vf a suprey ia th^ most easily ptrformpJ by having a 
lirotractusr laid down an lb# pk)( ilscJi^ ftyrn which: the anL’Iv! can be tran sfcrTcd 
uy it para llal niltr Id iny part of the work*" 

fiL muting tbs DCCteuy odcniatiytL^ for the E[tiaEil.itii L i of ^arthwtirJs^ ^< Jd wv 
VfnbM mitoafciy TgeotT ItnEI u i the llbd of the Inliles formed tar (hat purpose by 
Mif. Milch ei||. ihough the l-uL ulnciuns ure not hi LmEiiintiJ v diLFiruit,. vnt they 
Lid uvri Ida bly ten mil i u great &ur&W of figures : Mr- fd a one till “laid 01 m 
simplify the Operation, e> tu render error* of consequence a^rcdy jprubnbtr, 
and ai the samt Lime ore founded ou -sLieh scientific prUierpka, elj to elicit,. with 
Certainty, the moat correct results. 

J"bi! ima id road being fitted, and marked {Hit, wo now came io the CtmiideratEOTl 
of tins principles of miid-nmlung, and the just application uf them in the su U-.iluu 
oud dts|H3kid of malcriiiisL The lir*i principle* of any branch of pl-icElcd, ore gene¬ 
rally idenr mid cawpebefiri**.pudCunfidtnUj appeal H toby the adroeatos of moat 
oppoiilo opinion* in juatidcatiuii l4 their peculiar duemas. Tint while nil admit 
tin- cssenlLiiIity (ao f M ,peokji of correct. principle*, how various mi ccustradle- 
tory ere their pin in of carrying ihc-c principle* um eflWclI Ku&ibmnkiiiff pre- 
kl ! .liL% nr. cxrcpthm to il.i* general rule, It ia admitted by ull r tlr.t a j oud 
-liould com hi ne the qualities ■; f hordrn-. ri , sumoLhinsa, W strength* ,,r y L b- 
intuec. To obtain ibcws requhittii, it would tu Hi appear utmteeasary tint 
mat cure nhauid be tuknii to prepare the botiomJng, ur found^ l., Uj on which 
ih . c ******* tiiuterinLi w to fratj but on ilti.a paint time eiiaia mush ditfert a» 

uf Aa it » of gf*ut Emp.irmtLCL-, we aboil brielly state the iir - - 

menti uf each puj-Ly, u gtan ill tlicir r«pMtivc pu hjjoktiont. Mr Mac Adam. 
In hiii Jsrmarl.i oh tkt JdVhiI Jiyrfrwr o/" /?<«rrri-siyj i'Imj maintains that tV vJjls- 
tic f t ? cf t "VV b "“ E l ■“ fnlbL " r fl bi ntfl1 All injury, in ctmtirftcticl^in t« tlio 
option af 1 vlfi.rd mid other cmiuc-Eic engiuetra. thill on a Hiiljriratnra of .l 
S pnney nature, a ft b.j^-lond, or tnDtujaei^ it ii ahiolbltok ijnprralivc to render the 
luuoditim,; hrnL The foilmvmg uVittE-ncc wrti gi T Ej| by Mr. Mam brforn 

fi ™JF 1,t,w ^ Huubo of ConhllioiiA, in the year 1S13:_ 

. “ " Lb1 dt T t] i o* - solid rnetcriaia would yon think it right to put upon n rond 
if *1 Eq Lt praperiy f— 1 dLuuld tliidk timt ton inchea of wdl cniiuli- 

doted luatonal. are to carry any thing. Thai ia. provided Iho HibitraUim 

? m ’T" Aa l . 5llDtiid hut QLr ^ whether the- mittLrnCurn was flofi »jr hard ; 1 
- .no d rather prefer a -nftoije to n bard oan. Yott don't mean you weald prefer 

r,' V ll r , I]li3t BU A bog as wDuhl avui o]k»» a mail to walk over L 
s.i uEiid prefer it WIlke ^dvrintfige U deri -sred from the aub^tratu not hL-iiip ptf- 
l-L-Jy sobd r^-l tliiaikp winm ft roud Is piaced upon a iiard mbaLtilLce, lunb a.* 
rock, the mud wears much mmfei^ than when placed tf>h □ aoft substance. But 
EfULht tod the draught of a carriage be much grealer On a mad whkli hjia a 
. fl A«n ov« „ic wtikh u nf u roekv fntmd*ltuii ?^I fj.mk 
Iho ji feunc oauU 1* Tety littk indi^ Inline ihe VitW of , uuod mid .... 
^ I ^ ^ rc ? libl '- , WouJd ■ ran sn ® U|M1 , * 

"b 1 * 1 ' 011 ,r ' 11 ° f wl,ldj trtmSai™ 

^ 7; ,f lhe be wy good, *»] very ««l| made, it w ai l.c u „.|id. 

Brid/r «!h r, “ hD t irtfrnl '* The TD ,d 1ri S«>“ertcu[,i rei Wi» « n 

’ , & t , an , d trtBut - ? mortlj over a murasa. HlaicJj [a mutMuelv inf: [|,.ji 

wl|. IJ joil nde m m eBima.gr okas At road, van we tin- jinler miubfc in t>ie 

SftafS&r 1 'S''' *t Sr»“ ■ -w* Z 

That nnul he greal Hi to brtnt (Lle vuimy* tfc,— 

£*Sa ***$ 1 tillhk ""** «« “l»“t Jvci. mika [iI 

, no u , he „ ai rA n al „ nlI[Elt Pv canu . ^ dje Wl[oni! 
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f “' t - .! th “ l ** hwc ur u iiiiLl-s of (hi. rocky nmd uutiicduiwlv 

succeeding tht Bmrasi; mi-] heing curious .(a know ivliut the wear wis | ] lal i' 
«!>■ vXact account kept, end Ibr diEFeiwi™ is a., fire to seven hi the expend]. 

3 ? Cf ,lu : h * td -" h ■*“ PkcEed our li,SS(o 

<£» ■— !* * hH « ensure In detail, wb must Content ound™ 

will t he nW .ti! ol the rdnuJIldEr, TTii. thill r,n ibterqcdmte material it ta 
W j«t betw«n the broken stor.e nml the beg; that m> stone is t eacccd *i* 
oiiQCn weight; that a foundation or bog duel hot fink f and that then if the 

li 1 ' T, tb ^ k,, 7' '“ f maI ‘‘ l “ W *3 on firm ground. I„ djsnlmt mulmilh- 
1104 to the dnctnmn of Mr, M'Adam, wd unit quote n report of M r tv \ 

a “‘ ■«>"«*» Mi'.'&Bwl, under rtw immediate 

Ufntirhca nit the wotks on tilt IIoTylnad flood i„ North Wale, were 0 *vculed 
TT» jh&Bg 01 pavm;. the bottom of a nwd is a subject wind. Las oft*,, 

^hfZTitT l>JUi4jL “PR™*™ 1 of by -cieniiJit- mi'ti has met 

u-irl eonic feutod ...ppu ijhii,. On the old port of the Shrewsbury ami [[oil-. 
hcn.1 rotuJ, which extends fr„t.. OoWeil lo Oswestry, a, well os in' mme other 
pk^lhefttmdiitioA of (lie rood had been pared, bnt in an irmguhr an,l pro- 
mtjouotte manner, some of the ftwics standing near a foot above other, 
and in sumo pl<te« holes wem left without am stones, upon ihii a i-not nf 
grart-l bad been laid, tod necei,liril> of rent uunpoi] thickness. ,vme „f'iL.e 

marbn f u! 4 ^ ™ Eel ? P-wred. Ibis nuul Laving afterwords b«u 
mtifh iir gl ccied. t hr upper gmvvf, wht» thin, Urns worn quite away, or else 
toretd from its bed by heme lit m thin n mat that it could not bind and the 
^ » -utinued miceession of herd lumps fl jid 
ff h , y “t 1 ?"’"”* hole after a shower, and no minus of 

getting «0 but W running ibrougn the read. Any stranger, OH pacing over 
*mb a Tnijil, would condemn the pnnriple on Which It m mode. Dm here 
■f m ®" 8 error, that the principle |, condemned, instead of the 

«bus|. of It When liif paving Is put down carefully hr band, of equal or 

*!’ h wMkcrA stems for Q , to 

alide upuii, mid the whole pinned so tbit m. stone can move. I W ti-elt t- 

rt wSrti “rT c r* f “ kucficial, and in nunc detrimen¬ 

tal, V, lunrTcr tbr natural soil as clay, or rt-lclitiTe or water, [hr pavement acta 

fhr‘r"n^ ^ nUn 1 ^ ^ «*& P«* through ilie surface «' 

the mad. The cumponnit sltmet of (he pavemrnt luring brooder hiuiei (n 

r jVr lb(tlE . lh ^ ““ ' rol <™ “WtiolHllintde lobe ptcated into 

the «trt., below. Wlicu'aily where !hr aid i» smfL 'Hic esumae of ,, [tillr 

this pvement if W tlurn w/ottrtji of the* (if breakitte an'emud dfplh of 
Btoniii to this lifts men|ir,ith EUeJ fur upiiiT Coating ; and fburL’fririr hi iJdhS r 
fiMnmj, It hi« like a material ud nil I lag,-. Mr. IVIlbril in all ea-cs rerc tu. 
im ridj tbis nioih- of iiaricg ; .mil [lu- opinion of a man or sudi ra w i tcrice ,■ ■„,. 
wot lit- treated slightly. He bus Dlddo mure mile^ of road than any eueinror in 
the LlUgtlmn; and taring teyself itudied for nearly fifteen tw> in hf, ecb.uT 
«id made a consumable ^nt of iuod under bis direction, 1 mav venturMo 
**- tbn * ' iltl misuppiirtcil by experience. I should not C raid 

so rrilu.it on (Ills subj,HU,_ but from the circmn.tiilice of other matt improves 

N it mg ftBBiPtfd t]jlist mi3 ioddivi; imd \ thinE: llmt ,.., ^ 1 5 ni -. . 

rifde b^iLt kY db wilh * Tmnt % BI 5 t a, |T whcll ^ cc «■ iinportiut priu- 

aph ■ ym-ktd. the ernudaes* of wlileh can be camblidtcd by rewuning ajid 

We Iwive cndenyoured by the extracts wo have thus ..,vn„ io ^ btfure 
our readers the eump^mve mehts of . linn, or of .u rU u,& 
otoselces KMfeu we arc d.aeipj™ of Mr. Tclfnrd's school; end r<‘ believ B 
with practical experience We* unquestionable “tbal. 

With re.^_ to tbi'ec npinions on mnimfiking, nothing but the kmiil- c 
gnonmee nf the public, upon all muttero concerning Ttuld-makiTm coutJ 7 ■ 
have sufficed rule*, » rontrary te every thing likr vumid priru Sles. o }' “ 

foViT " UriSi,,aJ j iUkndcd ' h \ r flnsil!t - V i- '-'-vornl 
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the rortre&eit of the principle* oft which all »UI sulHeqUCitt direction arc 

Bnimmt .—In pro peck cufl'luuiiij; this part of the bounds of rooil-maki (if, 
(jreat care li necessary', Thu utmost judgment of thfr tkitfm sMlTpynr WlH u* 
tolled irtEo Action to « 11 EhfcilLiitu Eij make ihfc ht-it Hue nf the natural CiUUlits uf 
ihf country, ond to overcome lht (rba&OCtiaai lisu-t lie will tomt-tames Ititel tulh. 
In passing over fiat land* open main drains* cut on the Held ^ide of the 
musl eommnnicat* with the natural watercourse* of the country! M*y PW® 
t*e sHree ftirt deep below the Icv^L of tins bed uL the rand, otic foot rt nH *iE 
bottom* and five- feat wide ai bop* If apringo rue in the site ■■f ^he tvai\, or m 
the skpt-i of d**p cuttings, elnhe or u]-i d^um nliMuJd bu mmiU mlo uienj. h 
cLtEHTIg. jlrnin« | ejm-Ii nLfitlly ended mitre drains. should I* JoriLied; tin: 

anrfle n depending Ofi tin 1 iridination of the road, should oral ■(flitd one inch Ln 
10fl. They should be 9 inches wide nt bottom* 12 iiwbm at tup f and lU inehea 
duep. Acowdinf to the LneSilinSicmi of a rood, and the form Mid wclmw* nf tin 1 
COtmEiy, crosa-drains of gond nuwoury should bo built under the tua-di harltjlj 
iholr citraEliitiei carried under the road fens**- One ef the#j nIium^I be built 
wherever water would He \ and vlun the road alon e Uift alopd of a I Wi * 

great numbers are bcctauiy Uj curry ufT Hi* water Lh.ul cuUecti in the channel 
of itiL read uci the dd= nm tho high ground. Vttriotia deacripliufis uf drains 
rar^ ouidie- in every sitontiD'fl whcTV nece^sctfji 1 f and tlic pr^jj^Tvatiun of i be 
surface of ibe secured by giving it u proper convajuiy m ill cm** s^elion* 
{in shown iq the annexed icctUm,, designed fur the reguLalion of ibe rtirfiu---- 
and uriUtc* between the fences of the Holyhead Itiuul. 



Th^ propur convex form ia partifliUrij assenthl on biHi, in order that ih« 
water ma y have- a tendency to fall from the cclHre lo the siilei. The = tde 
channel*, and nil the road drain* should be repaired el the approach and at the 
end of the winter. Slid dally atte oiton gtTcfl to thefr being free frank oirntniedoo. 
If roads, by a proper ayatem of dlrtinagr, b^ k*fpt dry, they will be niednUdnod 
b a gnod itate, and at p report ion ally bs eipenw. 

Cufijn^iL — When it ia DCKWBfy 10 make a deep cutting through a bill, the 
tlope^ of t"h o banks ahuuld never be lese, eifiCrpt in pqsaing through alone, thiin 
two fsEt horirotiliii to on a foot pcTpeudlOuJar; for though eerenil kijnlp of eardi 
will it and at HtcapET theiiuaEionf. a slop* of two to on* U neceseaiy fur admitting 
tbd nm olid wind to reach the road. Tlic whole of the gn'- n a i:*d and ftrfile 
soil on the surface of tbe tend cut th rtiUgb, shouLd tk? carrfblly fitkllt'ciod and 
neitnfedt in order to be laid on th* slopes imm^dkitcly niter t^-y formed. 
If enough of ihese cannot b* pro< 4 !iircd + tna iIpmi fbouhl bestrewed with mniild, 
and lawn Wtdl hay-seeds. Wlicil ifamea can EH? got, the alopos dfcould be flHp- 
poTtcd by a waQ raa*€d two or three feet high, at the bottom of them. I ,>- v 
walli prevent the earth fr^m fulling from die dopes Ltilu tbe dde chann eU of 
the mail, and add very much lo the Hnlshcd and workmanlike appeorarice of a 
road. It is iomedmai fedmabla, parUCnlArlj if an nddidonaJ quiintiiy of ojjeJi 
be wanted for an embonkment, lo make the alopes thruu^h th-.: on thv 

south aide of EL road of an mclsnutlou of [Ild i- nurixuntul to one perp^nditulaT, 
in order tn M-rure the great idvftntngv of fLllowIng Oke sun and wind t^ reaeb 
tflore freely the itufatse of the road* In distrieU of country where s tunes 
abound, expense in moving earth and purchasing land tuny be avoided, by 
bail ding retaining walU^ and fdling between them with earth, In rocky Anil 
rugged countricA, tliii ii ^ncruliy the bc*t Way of obtaining the pre^nihi-nl in- 
cUnailm In forming a TM^d ohihg the fact of a pretipice, h mii-it be 
built to ikippotl it Tb* difficulty «f forming a rood in such u place, is not so 
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great as may be imagined, far the face of a preripfcc is uddrnn Vertical, and if 
the inclination -should be half a fool Vertical to one fiml Imril-ntfiJ. Uilj 
W ill admit of a re Laming wall lieing built. By Lull ding such a wall, uy 30 tWr 
high, and cutting 10 fret At that height 11 Ho the rock, and filling Eip the space 
wilLEd the wall, a ru id of sufficient breadth will be ubijuned. In funning the 
bed fur the road, material cm should be taken, except where cutting EeUo the 
surface is wholly un ;i v«• jiJubLe r tJ] older tu obtain the proper longitudinal Lan-lt- 
nitioiu, to derate rhs bed with earth, two feet at least, above tlic natural surface 
of the sdjmning ground . by JVi-1 tawing this e-Liune, the mail will imr i. adopted 
by water running under or Kinldng into it front the adjoining land. In arm lin¬ 
ing the LiicUnntioELd. they should be obtained by cinbalihEng, where that is prit- 
ticnble, hi preference to cutting,, A Limit nil old roads arros.* flat and wet loud 
Are iimk below the! adjacent fields : this bus arisen from the enntinned weariEig 
of them, and carrying away ibo intid. No Improvement is uiure generally 
wanting, than new frmdn® these roods, m to mue their am-foct* above the 
kvr] oftiua ndjiUliing loud- This would greatly contribute l,o tb* hardness of 
them, to economy in keeping them in repair, and tu enabling burses ici work 
with ibe advantage of having sufficient air for respiration. 

Embankments —Great cafe 5- tmetsattiy in making high embankments. No 
person should be entrusted wflh these works w|lu bl not had Cettriderable 
experifEiee, The bits*? should he formed, at first, to Lu fell breadth ; the earth 
Lsid on in re-gulur courses or layers, if not mure than * feet in lhiekn-e«* P of a 
concave form, and no fresh course should he deposited until the preceding one 
is Turn und consolidated. The slopes at which cuttings nnd e in ban km cuts can 
he made entirely depend on the nature of ibfr soil. In the London and 

plastic dUy formations, it wdl not bo ^afe to make the slopes uf embaukineiiEs 
or cuttings, that exceed * fret high, wnh A steeper ikpe rhftTl three to on*. In 
chidk or marl, the slopes will stand at 1 lu 1. in solid sandstone,, ol £ to 1» nr 
nearly yerti cmL Rrfnre quitting this subject, It i* proper to remark, that 
in every instance of deep cutdngp the greatest pains dlHlM be bestowed in 
eximmmg the character of the material to be removed: much difficulty Will be 
Avoided by proceeding in UiLi Way ; but oh the whole, the best general rule io 
fallow,, ia always to lay out a line of road, Ni la to aUitd t eu touch as puEriblcy 
deep cutting! and h:,ih emh-onkmenLa ; they are always Attended with great 
cape Else, and are unarm dnblv Eiablo to many ubjecimns . 1 — Sir //. Pwtifti, 

Maitritiht 4^?.— The breadth of Jnpoda should vary according tLi- cirrum- 
utancva. In the vicinity of huge town*, where the triflk ia considerably the 
mid should, in our opinion, be nut less than silty fret between the fence A. 
Where there is frsa traffic, fifty feet will be sufficient. The whole breadth 
should, in those cases, ho inr tn{Hcd w nr bud with brake ei stoELps. Near Londan, 
and the capitals uf Edinburgh and ihibliilp perhaps 70 fret is nut loo great a 
width* and a footpath should be provided on each side. ^The^ mad," sayi 
Mr. Telford, m a ■pccUscathm fur the Hdlfbod ruad r fi Es to be niO fret wirfc^ 
uclauvc of Ibotpath s, with a fall of fi inches from the cpntiu to the side chwlnelir ,, 
The bed of ibo now rood ktmg prepared fur the reception of the mAtcrilh, 
iboi4ld H if of A wet ->r spam nature, he wdl 1 rajnmM 1 with chips of Atone: In 
sums situation* It ia advisable to lay a stratum of hand-bud flluUns. of from to* 
7 iuchca in depth* w:lh their hroadwt ends pluced downwarda, and the whole 
built Oocnpactiy together. On this is to bo laid the 4 wttoh* ur broken stones, 
to £h* depth uf nt least R inchesj broken of A uniform sire* 1 m at to form a snUd 
and compact body. To rnnirti uuifrrmily in the die of lbs broken stone*, 
Vinous tests have been augg^Ljd, j. pijrbfl|rt tbu most simple is, that every piee^ 
shall j»aii tbruuffh a slug of 2^ incbet uEanietcr. On ibis body of metal, no 
binding or glrAt cI sheuld us?d : the angular sides of the metal voon lock into 
each other, and font] a amauth surface, I ei the select joEi ifcf road-im ul* w« 
prrfrr the several varieties of crttn-ttoHr. The best kinds of ffiwt arc lesA 
friable than gmnit^ when heuken into -mall pL-eni. It is, bowser, after, 
necs^arv, fur want of bstter materials* tu use ^andHfuntr T common limestone, 
and chalk* rven in ebstruts where tburc is a great d^iil of traffic - in some 
inatanLif= H where coal i* nhundimt, gmndfitimE is redciccd to j lEstcout ma$-, m 



HOADS. 


kilns erected by tho road side; but uLL *ach nuukHtl) ti now n*ed rery 
i^rin^iy in iIil- formation of mcMlfrn randu, inei confined tliirfiT lu tlir bridle 
truck?. 

The EftstrihEitkn of rood-mate i%, I L* u-Er irregular In t]j d flriibh Islands. 
Throughout Scotb’UirL Wr meet we lb the numerous varieties. of granite, gnten- 
s 4 ulte n luialt, porphyry, and In ChbUir, the formation is chiefly 

coni, ■pndldiibo < p and tin.' g»>fter vuried^ fit* limefttOUik In (ha m ulhcrtk counties, 
cholk ttud gravel uni* clikllv occur, both of which, irndcr proper niiauo^emviiti. 
make eicellDnt roads. In Jvoith ft nil r^mlb Wales, wr hove all the cartel if* cil 
food-meinl. which nrc common to Scotlvud- lii I hdnml. they fciaite faceUmil 
rood-materiali, ^ granite mid SlmralDDO ore pretty genera] Lv distributed,' 

JEiOtikitrgh EnnffhtptFJtri, 

Tht r^tniru of lltc Comnui&ionrrB of the- Liuiduh nmL Holyhead r-- lL contain 
s mt.iH of useful and rot e rwilmg iitfurmiibon, Tbr appuitilliirUt nf Mn T elf Did. 
Witt thu coin me nirmiont of o ti*w r-re ifl the UUUt^eEimt of fosuJj ; under hlf 
judicious, fnperintendtincft ttfere planned moil of the improvement* which bare 
since bred Carried tnLo elfret \ ond the correct prilidptn! on which they wero 
condneied, it proved by the present mil nf tnii great rood, Mr. MiienciS] 
stLccradod Mr, Telford „a ihr K n i dc at-Eimioeet lo the CominlMI&ricre, ond 
tuu ibewn bltnjhclf not lui'^nhi of hfa predeceoior^ White jx^iitant-erigTo ear 
under Mr. Telford* he iHtep.ialed nn cxpcEimenL for the uurpemc of rein.itring 
snlid iJ.i.il dry Lhv piece of read between. H-nLluway md l!u- Wdli-Hgtnn Inn at 

In ihc ilw ISliEU tlu* took ihe Highgatc Archway rood under 

their uifwagfcLfLent, tit put in complete repair. In order to (ueciouplitb shift, 
several experiment! were tried, by drudnin^ the surface and sutnsojh oud by 
laying nil a thtek coating of broken granite ^ hut from the wal and idiL+tic 
nature uf the reb-=Eiil! h the hardest stones wepg rapidly warn away b\ K the fltetli 
of carriages,. but much mare by chi? fticlloti of the stone* thomsaWf-* against 
each other; for, lla a very abort time, duty were found to become ai round and 
os uk^Hjtli as gravel pebbles, even at the bottom «f the whole mao of road 
rnatnriali. It was tberef4>re evident, that to form a perfect twill, Vrlilolk 
he k^pt uk repair ai a Erioderal^ •.tpw-Tis<% ii waa n mesh ary t-= pylobliah ?. dry and 
solid roandatiffia for the surface ; but as im >i03it> could be obtained f-r making 
a fomidfiliiin of |utvpnjcnl, but at a vrrv great £ 3 fpeu+e, a compoaitELMi of Roman, 
cement and gravel wu sug^ttftl by .\lr. Mocueill, an*] ibii, on iriul, una found 
to answer eniellially, 

fbe manner nf Uyhl" down ilisa remens^Hd Tfiasti! And cMistraiEtEnp the rond^ 
Is fiilty detulScd in Mr. Macneiirs evidLuee btfore a CmnmiU.ei ef the 

House of Crmamunv, in May lEUtl :— 

"■Are yusi rbo reaidfftU ongiheer under MrTelfonlf Yet.^Yon conduelrd 
lllc Work at the H Eg ligate Ardinay road l I dLL—WiO you explain to ibe 
Cnmtnlttee tlie eipeniM* of the cement coin|H^;llotl which Waft laid un tho feun- 
ilation? Tile of ibe CcmcnL tkbvered was 2*. ,i htudnrl - f ii tuir.Ld 

With f Uj"ht. l^mcs ni inucbar waahed grawl nitd band.—What diGlance t.-f gr- uud 
Would a IhUibcb so made, eMrud f Lnying tm ihe ecflimt rix yarrU wide, and 
six in eh &-* jn thiekm-tM, came to 10 s r a running yard* pert nld gr&Vcl ; if new 
^raiL-l bad hetn purohasrd, it would have co*t ffum 1 2*. to 15*.: i];.il inrluderi 
Lbi? fnETiimif dir bed of die read, which was dfjie with ?ere- great care, Tlsere 
Were ioUr [i.iii '.iniimj|| droino. and seeojidarv ilroltls. runnfug from thoiw tu ihi 1 
Jkdr chflnnr] dretni, and tliose again L a draina oiitiikde tbe fooipetlts. covert^ 
with brick: they fill eottumitilcafcd with each other, and diaebuTgcJ Vttt „ 
bio proper oud&U. On the prepared centre r.f ik yorth in width, nficr h bail 
Rnm properly levelled, the cement waft Lud an, mixing it fjm into Im with 
Water, gravel, and sand. In certain pr»[kjrttiina In fiBe^u mitmLei it 
mW that watntiId eliuirl upon It- in ahqnf W minulea aftet h.inc bud, a 
mimgulftj- piece oi wutnf sheeted with iron, wn« indeHi d iuln it, n*' i,- r | C avi‘ 
ft track or ehakikid for the ttonea to lk and fasten km ThwirLilLUl bad an mdi- 
nauon grfyj f T ^ m t]w hxhIto to ilia side of iht- mad Q { ilirrt^ im In■.; Jib, 
01 uwfttl tilt W4trr that percolaie £ | ihTongh the broken iteaKft lo run nti' tb B 
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Mated tubes into the drains^— What time of j'esi.T was tine composition laid on 
the road f Two hundred yatdi wer* 1 dvtic in tie winter. ail tho fni in J u ly, 
August, and Septeralwr, — ft Lai been on the t Ofid through the Imt wjnkl! 
There hiu been part of It un since Jmse lfi2S p —EtrAfly tVu yenn.-—Have vou 
■ciiimiucd it, to wkut r-ffiact the weather has hoc! nn ilf j" examined it fre- 



The ^srecesa of this experiment hiu placed htymsd a duubi ihe rometnesa of 
the rule laid down by Mr. Teifurd, that wherever the inba-tniiLuri i > weak,, 
fpeney, and elastic* it murt, at flfaok-vvr expense, be raudered firm and dry, 
for the reception of the surface mats . 1 rials. It thin- h*i Jillcfui&d to, Lbo roinl- 
rm rJ Ta ill remain tltimlXrd with, the earth of the sub-soi E r and unaffected hy tho 
dluiNgs* of wet Mid frost td which sueh mixture Would expose it; if lias he 
neglected, no of money, or expenditure of mAt£f3&3 f will ever produce a 

firm, dry, and hard road. 

,s Wahnult roads, (farmed of rletiEl, bnrd h broken atrine/" observes Mr, 
MaCPfidi, “placed nn a solid foundation, are very tilth aJfrctcd by changes of 
atmosphere - weak reads, or theme that are fmprrffittSy formed with gravel, 
Hint, or round pebble, wlEllotlE a bottoming, or foundation of itene pavem-rut 
or euitvnfltr, atr, on fhe cflnUfiry T much at the ted by changes of the vfAiber, 
In the formation of such roads, and before- they betSBiC bound Or firm, n con¬ 
siderable portion of the sub-soil mixes with the stunt- or grave-], in eflim-queiire 
of the Diceaiity of putting the grovel un in tlrin layers: this mixture of I'nrih 
or day, id dry. worm ecaaonS;, expands by the In: at. and makes the roud Ll»^ 
and op§u ; the fonicnju^nee if, that the iLoUcm eru Ehrovru ouL ami many of 
diem are crushed and ground Iniu dust, producing clmi*.:!! arable wear nrid djini- 
n 11 Linn of the materiali, In m L l Weather; q]sd, ihe clay or earth mist’d with 
die frtonea absorbs rubhlure, becomes soft, and nllmvi tlm tEOiie* to mole and 
rub agiiiiLsE each other* when tided upon by the feci of buries nr wheel# r.t 
C0Jfri4g*4 Tins attriti-jn of the atones again ft «efa UtliiT Wrcirt them out sur¬ 
prisingly fast, anil produces large quantities at" mud, which Eriiil tnketp (be rund 
damp, and by ihtii meatii kEier^ai^ ilie injurv- 1 ' 

Try i^crrtmn the draught of carriage*, and the comparot 1 > r c mctU of roads, 
Mr, M^JLi'iieni rnn-lvya un iniimmi ut wliicb ha calla a ruad indieatur. Hltf 
very important purpose# tu which this ItuEi urn cut can be eppllrd^ and the 
ciLTuralc reiulti given by it* entitle it to IttCDti^ d* «ippl) _ ing the tnruua of 
fmtijeCling the statu of ru^ds Eo an “nl'.dlibLe test. Several inv-rntianj in rtteci 
the lame s object have bccn T at taliertae times, prup^^cci and brought into naa 
(icd tbc article Dra amuu t?Bi ); but the imnruvcmenb added to it by Mr. 
Mocnrdi have materially increased their utility. In the Appendix to Sir 
Tlciin PamelVn Tr?MLi£ is rnE^rted an club-rale paper furnlhb^i b\ >lr. 
-MaciariU, dciscnbmg the ruad inilicaEDr. nud the puf|iu*n fur which it EiLay be 
tried. We cnn> however, only aifjfd *p«ce for a concise daccriptioil of die instm- 
tiicnk and refer our readers to- ihe paper itself for further iqfotiqnjt rt, 

Tbe fromewurk is tif wrought iron* about two feet SSI inches hmjr, ncid 
eigbreen Inchea wide. In ibis frame, a dyttaiHotneter tLtuE broas cylinder sire 
plaCrij. tbc dyii aim-meter ls connedud hy its. arm to one uf the frame h\- 
trunrjinns, which aro Chj(i L-Si \t t and which turn in 4 circular hoop or belt, firmly 
serEUfod to one =ide uf ihe framr, and a bar running acimi it r i']io dyna* 
mometer, ur wei^binr ruachiEie, which fortne p^rt of line instnurivJiE, vraa lih- 
plwcd;, souie yeJirs ago, by Mr. Marriott, and is nuw gonemOy used as a 
EuhitilUEe fur tl 1 “ c am men it 1 -a t-y imL On applying the Wclghiu^- uioc bin e in its 
simple form, to meofUFe the draught of carriages, the index vihratk-d 10 quittly, 
and over so llrgc aU arc uf the circle, that it WCJ impossible to observe the puint 
indicating the force of dmuglu; for a h-irsc CXCrtJ his power by a ruccF^U cm of 
impuIflRi, or ilrokea of hit diotihh'EH agrtiml die rollsr, at every stop he makes* 
and not hy a eunsLan? Unifunn null, aa li genemlly supposed. To remedy this 
Srceonvewnce, and dn away wilh the vibrations, a piitollf wurkiog in a cy UtulcT 
full of oil, is conuectcd wilit the dyinm . meter in such A manner, thiJ when anv 
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paver or farw U applied to it, *-i 3 .-, to carry r*und the index. the putoti is it 
ihe Eamc lain 0 mdVed through lIid HuieL The mnii^JduEl of die dyrianiomeUY 
with Lin: cylinder, is hy iLttatu of a Ict*r waking «?n fl pimt■ the inni i*f the 
km ore of unequal length; the tii^pioc* nf the dynamometer is connected wilh 
the 1 hurt arm. nL a distance of two Laches from the centre,, or ftJl I rriani, h-V nicfeUs 
of a pivot-joint at jimikclv the ionic diitancc from the fiilcram: a tl.«L liar of 
iron is connected with the longer Arm. by a joint skiff Ur ta that hy which the 
tid-plccc is connected with the short aim, ho that any |rfjwcr nr weight Lippi ied 
to the bar Will profile? the Mime cEfbct an the index os if lb ■ paper wieh up plied 
direct! j to the tail-pice* of do- dynamometer; this b-vr passes over a friction 
Toller, and lo it the power nf the hordes is Applied when in t^c. by mrani of 
traces, and a bar, ai\ m the ordinary tnode of draught. At tb«' extremity of the 
long arm, the pi.-,h.n rod ia cotillcchitl by a joint linulal to ihe others . the pislun 
rod, after passing through a stmHng-bgx 'm the cap of the cylinder, is screwed 
into a puton, OX Circular plate of thin brass perforated with hil^U brdri; and 
not of 000 part of the circumference a squir* notch ti cm, the us* of which will 
be hereaiir-r dr ■rrabetL By this construction, the redUlance H..f the fluid to the 
pwtun, which acts at the CHlfcmUy of lino Song arm of the levcf T ptvvmu ha 
turning round ihc fulcrum to the extent it other wine would do, when it is acted 
upon by any sudden impulse applied to the bar ■ h will, huitdirf, move over a 
spaci.- praportkotied to the intensity of the force apjilkd; mid if the pulls follow 
oacb other in rapid EEteceasuin, the phion will tmiv. slowly out, and the index 
Will turn round steadily and Uniformly until the power la haluecd by the spring 
of the dynifljmutrtftk'r, at which time the index will point out on the dud 
neatly Ine Weight or power whk'h lh equjTaknL in the draught. 

IJ The drriimiu on th* dial-plat# of the dynamometer dfrCfttsn from Kero 
upwards, In order ti> compensate for the increased forte which Lh h -prikig ex^rt* 
in proportion as it is wound up- in t'lmscquenee of this, the index cfoea not pans 
over equal spacer when equal forces are applied in different igalos of tension of 
the spring; ihc pitfall, therefn?*, will cal |^ s i through equal spaces in the 
cylinder, and the vibrations would consequently be greater in the higher 
numbers, because, the velocity of the pislum being less, \n rcibtaruw thnutgb 
the fluid will t-' less, at the same time eL u? power opposed tu it j$ greater* To 
obviate this, and mate the index equally in toady on oil parts of the dial* a narrow 
■lip uf bra**, formed Into all inclined pEaue/ii mldcred w the msid« iff the 
cjlmdcf, parallel to it* asrk the largest part being ai that end of the cylinder 
towards which the piston Hans, when the indrt moves towards ths gnatn 1 power. 
Thar notch, which wrw before mentioned, as cut in the sidt of the piston, wedy 
currr 1 p^nds in size with tlsc largcat part of this incline] plane, ho i^ujI when the 
pblnn ii p it lh* upper end of the cyJinder t the notch is completely Hi led Up bv 
ihr tdc lined plane ; nn ihc Corttrw, wfcili the piaton is at the bwtr end of the 
cylinder, the notch is ..pan ■ hy this contrivance, the aperture through which 
the dmd ia nbligt il to pass, as tha pis-Um mom irnm the lower end of ihc 
cylinder to the Whet, it grfuhidiy contrftc£«tk and nf course liie resiiiEauce nf 
llie piston ihtough the fluid grailually inrmsos, and compEnHal^a e| 1 u hu 1 -Erased 
pow<?j- of thu spring, nudsnng tho vibraihms nearly UTiifurm Itotu tike low tvL U) 
the highest jujwcr. 

lk Td pTTierye the iuitrument frans injury, ii is embedded in a solid bloct of 
elm. winch mn be ierewed or damped to anv earring*; ihe swiligletree is hooked 
into the eve af th& drau^hi-bat; lh* dufU »r puls'of ihc nmnrjW may ftwmm 
in their orduuuy post bon, but cbjt must be tfttcll that tin part uf thJ moving 
powur is comniumcjittd td the ciUTiftge, cicqal thr^U^hthe Jigcncv of lite instru¬ 
ment. The draught af a carriage is e^.irrUiinEd aa foliaWi:^Ono aa-iuEanl 
wpdka along hy the alia af the CirrlflgLN and ob^rrm die weight, rjr fnrcc, shown 
by Ihti jnd^x on Ihe dial; at every step be calls out the LUnuhera phsch nJiothw 
iiMlstMi writei down ill a book ; these ntlauhera arc then Hildi-d together ; the 
■Lem dividvd hy the pqmbtf oi" ohaorTiUionH, will give the m*m power, off 
dranglit, required lo draw the earringw over ihtLt portioft of I he mad.” Hy a 
vcej- mgeniyus conrrh ance h Mr„ .Ma^neill also pmctacaUy ascerLdned the car- 
trctJTO mtruBjr £w tJifi JiffisrUl ral« of iiicliunLiou. TLm, t]>. Smtniiusqt 
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riJlivd to a raiininiifk waggon, winch was dmwn by twa houmti over the pave- 
mccU in. Picciidiltj t from the Duke of Devonshire 9 (muse bn D&vfritTttt, ika 
E'jm of oba ervaiions ii 6*70 lb=-.. which divided by the numief of oh iprvm ion 4 14 a 
£***» tJw menu feree, 4Sj Ibi. Th© Birwt rising l in 156, it in necessary to 
npply the appropriate earras&m, which h> die taU* if 15 Jbs.* hence, 
IT ~ — J5 = ild Lbs n honKtilltftJ draught. 111 a note appended £0 the 

K . it \± mentioned that the imtnuwmt has h**ti further improved hy 
Incnesll, it ii iww TUoiilik'd in a Icghl nfractcm, and betide* marking: the 
draught ref every ten or twenty yard*, it pomt* out the distance run, and tile 
rain of aevljviiy or declivity on every part of the road. The grfcirral results^ as 
SK-crLsined by ibis Useful in*fcEttment h are bUUc4 £0 be as foltov* 


It CJpAf nf ilfVpyjfrJFP, 21 CTi'lfr 

L On Weil-nrmdfl pavement, the draught ii . , , + Ib-s. 
2. *, Broken stone HUlflCU, or old Him rood * , « , fl5 
„ t! ravel mud! j.jy 

J TF Broken tlomton a rough pavtt tirant fanwUtkin 
a. „ Broken atone surface, upon a bdtcrmLtig of con- 

treLE- f ftn iti rrd of Barker 9 cement and grate! 4 h 1 


__ Ttw war and fcw (if road* was a point So which the attention of the ftehiet 
Committee of the I Tome of Commons upon iioum carriages, in J83l f waa 
dlrEeteiL The ovidt-neo gfaeik bv Meant Telfer4 MpiceeiH, M.u- Adlan, (iur- 
neyi Farcy f and Alexander Gordon, proves, beyond doohi, that the dratniefion 
of a road Is caused by the feet of the hones Ira veiling, in a much greater pro- 
jMtrtian tlian by the wheel* of enrriafet Mr. Macnell] Timlin the injury 
done by the wheels of Coat cnrltn, <n the injury done by the hoot* which 
draw (lifikkk, iLi One ku lliiro in round numbers, or a-; fallow* "r _ 


Caodlfv, 

Auntuplurji: tJmnge-t . 
Coach-wheela * , 

E£tmn 4 feet . . . „ 




2(3 

20 

flO 


Atmospheric cliui^f . . 20 

Waggoit-whecU . , , . aSJi 

Horses' feet f . . , , 4 1.j 

1M0 


And Mr, Gordon calculated that a set of tfret would run 43000 miles in good 
weather'; or, >m the average, 27tM) mHas; but that 0 set of harae* iIioh would 
truer! ofllv 20 1 J mileft- These nre feet* which press on our Ounsiderailiui tJie 
necessity of vrilhtlniwEng a Jtower so iujtlriDlis tu our rosujM OA hurses are 
dfscrLbiid to he, and the flubttitntkm of a mcsns of locomution h- ; s burtfui. 
This* desideratum will be fnuud m the eSE&hlkshmotU af itcam carrs^i^ on lum- 
pike ruad^ basing granite tr&mwyyi] and We h>»pe the period is not dllUlit when 
this important diaugc will he effected. 

The Meat branch of our subject is die various pate tits whEch have been 
granted f"ir itnpravraneau m the construction of roads; under which head we 
■hall make a few remarks tic pavements, The most eminent engineers have 
npressed therniaek et decidedly in favour of paving, m mote durable, and, in 
thE emh cheaper tEum any other mode of formation r The immense Indtk m 
the ftrvuti of Land on, and other largo cities, and the inc^n virile nees rc-syltmg 
fnilrt A frequent d^rangEment of the pavcment T Leve long rendered the ustahliab- 
meut nf a lilTH, 1 !lLT*^4tI and smooch city road, a rtsbIt doairicriiEuui. I^he 
alternate dust and mud on broken stone itndi Eiav^ proved UlGiu unfit for 
Crowded thoroiigEifiTTi. ITicy have been trioik but foiled. Stone paving of 
TorlDlti kinds, and ev^n cast-ir&ci pIiLteSt in UkC form of n tmKWEy, have beeti 
BUggCfted. Of Eh© two kinck of itane pavament with which I^nila-n, Dublin, 
nnd Edinburgh* is paved, the one is termed ruble causeway, the Other aLaicr 
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eflmeway* In the former ilia alones ara veiy ih^htJy h wnmer-dre*ired, in the 
Intlcr they vary from 5 to 7 inches in ihlckneBS, from h In 12 in length, drill 
ikbouL afoot ED depth, Tin? Commercial Road n( Loudon h a fine apccixmm of 
tlie niolcr It lesda from W hlEcrhapel to the extensive eawlithiueafl 

of the Elat and W&st India Back*, at BbiakwflU and Poplar. It ia 2 roHce 
laiigi and ?d feet wide* Tike foulpalhi ere Laid with Yorkshire flog^ and the 
FtottflWiy of pnmitfl. Tho train way u t ro ntp e— dl of Jtlrge stone blocks IM inches 
ft-ide by 12 inches deep, and from 2| io 10 feet lung. They hie laid In rows 
four fc*t apart* Ml a hard gravel bottom. Of a Concrete fouikllitian, a nd have 
their ends closely iind firtttly jointed to each other, ao as to prevent movement* 
either Lateral or longitudinal.. On ihia tramway a wp^gon weighing,, with Its 
1^, 10 tons, wni drawn by one horse from tile West India Docks, a distance 
of 2 miles* rising I in 274, at the rale of nearly 4 mile* per hour. The works 
VCra executed under the direction of Mr, James Walter, the engineer, by 
whom Use plana were furnished, and whose report Io the trustees of the rmid 
contains much Useful mfomintlon* 

Tha Leith Walk pjf Edinburgh is another example of the older causeway, 
forming almost the only thoroughfare to the part of like Scottish metropalia. It 
It regulated by a special trust, and ft* full in generally ranted n£ htwJ0£. iivi 
annum r 'Use causeway oT Lailb Walk is nearly 2 ikkilea in Length ;, iu bread lb 
between the curb-stones,, which lino utf w ap&duU* footpath dd cada vide, may 
hti Liken 111 dik! tsveray^ breadth of 57 feet. The stones wish winch it i* paved 
ave of a cubical ffiritij of the largest dimenoiona of ainjer autlrtii) , r and are laid 
Ispon a bed of sharp free of earthy parti eW ft h dun (Ifi'Jrl) oWl- 

twenty yean since Ltith Walk was converted from a very bad com man road 
into a Epmnana causeway‘ and aldiaugh its surface eabiliitK nutm iucipiidiliicB, 
Vet kl lias continued during [hat comparatively long period,, and may continue 
as Tflne mlhnut rcrjuirrnp rmy remiidernble repair. Now if wn compare this 
with the continual repair to which □!] metal ra&d*, wiLli a trnllic; HLuiiliLr Eu that 
■>! Leith Walfc r are moident, wo prenima that ili£ ijjvLiI would runilire io be 
rent-wed at least ereiy third yvsir. The expense, the re-fore, would have been 
much greater fnr cbe moikktenanM of the metal rotid than for cause wav. 

Mr. Alexander Cordon, in liis work tan EUmntfaf Locomotion, Luis fek'ctrd 
icrac passages from Llie reports of the I Inly he ml Road Parliamentary Cinn- 
mUiOua, which are d^Tvliig atlCEkliotn It appeara, frum these r spurts, lb ml cm 
a smooth. Well-made LoudOil pavement, tin- imotive power necessary to mnvi 1 a 
giv^j weight on a El vlJ, is only The itonca pIuiklEeI bt stccurandy fitiod to 
each nth tr, and bedded on a good fnamliiLiun of broken stunes, pal au in tuyere 
ol 4 inches at a EiruL- muil they be 12 inchcE lliick, omf thiiin I hr w^U-^rtmrd 
pavamchi of reetaikgaLLir ftones pfaccd Oh 1L CollHioa and surface resistance 
togL-UicT being only ~ of the weight Io be moved, even where the sUrfikce is 
ctHTiijMj^cd of numenms hIdIlce, the advantages uf good pavement seem to u« 
ohricicts, that kl cannot but c-iritc astunlabnM^ul that they nhwuLd be so much 
negleofEib Mr. Johnstone, fin hin evidence before the House nf i.t.rdi in 
l&Wj pruvEd lii at tb* very best pa ram rat would coat only per square yard, 
and weald cast Ikulhing Eh repair For the fin?t three years, and he gave in the 
foIEnw jug statement 


First c^E, per eqperfjCuil yfltd ■ - - 

Taxi yean' repair, at pr yard , . 

Teu years' clcajs^ing, nt 3d per yard. 


£ x, J, 
. a 13 o 
.034 
. 0 2 (1 


Deduct value of old fti'Sn- 


0 1^ io 

. 0 s o 

* 


ill HI 10 


The ohl Eton* might last twenty years linger; ha^ al all events, wonli] be 
Wtjj-th t-igLit shiltingis per yafd, uflor ten ytnrm r wear. Mast uf tl«? Lwidao 
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Uppeiin (o bo kid dawn at 41S expense of eevrn ■hiTHugl nr ten 
flliBinfti per yard. " If,” aays Mr, Mnenoill, m hh ev£|eli ce T 4| you take twenty 
mile* of rcntl near Louden, arid nJ = n lake the repair? of ilie- roads for iwenty 
years into account,. I plum til srty that paving would be the elicapesl kind of 
road + " 

A read of a sirrah r UBEcriptiou to the ComTucrt-Enl Road bus Wen propped 
by Mr. MaCNrllHoE thr i£ Lnndun, Liverpool, Ami Holyhead Sleojit Coach and 
Ruail Company,* On tl\* tom carrisjrp^ and nil &l!il-V description nf cemchesy 
wifi be allowed to travel* If a pardon of tl:e mad from Lflltdtm to llirmingtium 
Were laid off on one aide, made in a solid manner with pitcHn^ond well-broken 
grauittv it would fa!! very little alien id n rwlfrund, and ike expense would not 
he very confchlcvih&e. A double row of granite bkdn or tram* mi^ht be laid 
on due side of the rood for the whceTi of the carnages, and a stem* pavement 
between the rows of granite blacks 

Tim adupthm of tins plan would enable »tcam enrringes to travel with great 
Tclodty, wonlii present no ubsiucfes to other vehicle*, would require no other 
filter than ibe present turnpike rvuda> and wonfd prevent the immense outlay, 
nnd certain mischievous corcacqaeUDOi that must inevitably result from railway 
iperulatiodB. 

Mr. Henry Matthew** af Walworth, proposed a plan of 3=raur- rad wav 3, upon 
nil extrusive Scale; the eLodcs wre to be fuUr fciL 1ong 1 ten inches deep, eleven 
inclu-n in bn-arEth nt the top, and fourteen hltha al tJic base; at certain pointi 
the atones IT ere to be connected by a kind of murtued joint. Thus plan poa- 
■oxed can^dt-rubfe merit, but the expense, fitinuitd lit U. oa. per lineal yard, 
tor each r. : L of tracks, WHS nil objection: it would, we chink. shu be found, that 
updrti jUn cubic ctiiileiit* ?>f eIicho stones bore n greater prniiurltou to tlwir 
Unplh, they would m-E with^and she noc?asaiy prc-agiOT of Cdn , iagef+ 

.Sir, StepfiDbEcnj^ the nipjncor. m the EdhibmrsA Et\ejfC*(spfiiiii T describes a mode 
or■corLftruaE-inq a smooth mid durable city m-rui, w|lidl la both ceutiumjcal and 
ingenious.—^ A atiTfi or liigliu ay, mppased to mensure ah«uf thirty IkL in 


iV k (*$»**} 





breadth, is laid out ilk fiee compartment^ independenI ly of foal'pftihi* Twn of 
iheeo ere laid witli die nisder cause way Sracke, fivo Ji?et apart, the hurse-psihj 
of ruble c&iisew&y, w broken (.tones, in the usual way. ABC D \lh. 1) point? 
«nt a cnffipnrlmellt of Hie ruilil, laid partly with broken Btcmc^ ika which E £ 
and F ¥ arc tlic aialer ccuncway tmc£s, A B being a paved open drum, on tbe 
lid* rif the mad. I N shown tile UmitH of a roaj£ nko Laid with track* of 
VOL- Hi d H 
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jdhW Fiiitrsfny, ai marked at L L an d IE If ; but here the oompartraentf 
between nfill Q«S each side ttTC paved with ruble r ur Inferior caiiRtwiy lintiw. 

3 b ]* aectian nF the pUn described under Fly. h *ml *hovt* ihe pttiticu.lnr 
Ibnn rif the aEilvr cutaway tracks; ti ij n pared drain* t one of ihe idt\as r 
injuk with bTukcn iluiyia, e e two of the aider eio«way LTHtka, und d ihc horw 
path bcttfL^n (hem* 

In [be yejir Mi% Thomas Fokina obtained a patent For jui improved 

niodle of paving* Tin* plltcutej: prtjpoacd to lay on Common roads ciiutniuD'-is 
tinc^ of granite blurk*, OH whieEL the wheels of carriages are to run; the- upper 
turfrcea lire to tw; level with the rtwd, ibe under SUlfecr tluk- attil ibe stones are 
fined together by "Ilird'ft-ruuuLh juUita. at liaeh it™ La thu* fluppprted by the 
atoriea Ofi each side of it, and ptrViMj Ifd from partial drjveflitiun. Whatever 
rm?Ht may be due to Mr, Parkin* tor she methods ha luu stippled. «0 many 
Bind eo i-arloUj are the Improtci m-'ntl in p&¥rmciiLi BOCO the dsrrr of Elea pnteut« 
that it is osanwy lu describe more minutely the sEvcml mock# by which he 
propose* to connect the block-3 of lioni-s together- _ 

In lEle 9 fcmc year, a patent was granfrd to Mr. Jcdifi Lindsay, of ihc I*bmd 
of IIerrn h pear tiuermey, ibfCcrliiin improverucuti HI paring; it Es dreerihua 
in VoL XL SV Cl of tho W<-« Itmruttt. Fits. 3 is a «**a at-etion «I iIlc 
H treet f Ui) l* 4 msipcjt ^pit-pored foundation ; b and r c are tdcuk^ oE smooth 
^rtltiitP- id-ieed I fthri tuJiitiilWi <nlad parallel to cni'h other,, for tice earl - Jogs' 
wheels ■ li it arc r«S™ smne block* With tnmclurf isi their lippff *nr£see* to serve 
j» timJtti for surface tuuHure ur ram. The intermediate dpsrat r^ r jiK Wkd 
pii by ruraraon paving stones t with tlseir btuiidest EUrfare* duw II words, the 
inlershcD* m filled with gnuiito chips <>r e:niL-ntr l he central IlP* of panne 
blocks b h to he aufflolciUly broad to allow f,vo CHITUlsra to jPli^s; and <hv aide 
bliMsSy ec arc- only rdpiired to be wide enough for fine whirrl to run on, L pOtl 
tiiL Lurltf, coriio^cj wilb heavy look will ym will case, and comparEtovaly 


Fig. 3 . 



little Ubnur to (lie W«. Mr, LEndsj, < pl.ici of p^ptrfag Hie fenmkuoli fur 
ihe rwfntto,. Oft!,, blocks, it j. to ml « »*ni 

method of fnstenin? the U«lto by rtwp*. ^ of iron, Ciaa Iillii luug 

kmown, nnd, in m,mv cose*, Ktod u^n- ITj^Ii ™ «•»« ^ iuWMttioti to 
but little novel tv, lUe imtcutw d iMIUU M^U tor aUeiptinff to unprote 
uitr atreot nnvemem i bo valunblv, as Wr ba-V before otoened, js a ataujUt 
Mid solid roadway, that tv cry uiijgctticii fof ita ottoiLimOBl « eOKtad to 
mjjfid. . _ _ , _ . 

fhe patent! whicli Mve b?m pun led fur real or fM«ed rajprnvcmeats m 
tint department are io numorati^ that U i* impa^tble to particuEodxo tlwin- 
f n i( L beucfilf of paving. 05 superior to all otlirt rt^lhods of tonalniiiipat* U r we 
think, proved he|tod doubt fAnd of that d^ieriptwn of wd-tnnldu^ lb* tram¬ 
way of gruidtc block* appears, in onr humble! optmoa> to ulft-r rsH tlmt c4m 
dAM|«L Tht writer of this Article hd> fra4|U£lil ueCaartm «hj priit ^ixiLtgh tfie 
niMTOtf Street: eflHed Wilithcnmb'^Lrev'L new tlic irlaytuorket. Thb La paved 
wilh blocks of granite, ill ft similor mMiln-r to the ’Cemmwoi^l Riiad: tSiOLiu: r 
the aecEivity is rather atvep, the Ease willi which vchieEus itfe hnp^d h pnflf 
sasheiqot, if proof Wer& yrantiTig^ ot‘ how muiii a traction powor is required 
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■urh a road. Lhid^r the bead Paviko trill be IV^Lxnd foifif fkrtkr 
on the -ALibjrcL 

Scmpan .—1 ri Bffflrlffl, 1932 , a p i-Il-ss t was granted to Mr, Juhn Jluunie, 
fur a machine for ic raping and cleansing rmid*, The injury to a road accruing 
irii in cm landnuliitioa of luota mud on its surface, ii su «^1 known h tkil 
labourers off employed on all Well-managed reads tu acripe them when cri-eea- 
Eiry* Tin* luind-nc roper U *■=> very imperfect an instrument that many ing£~ 
Tiiouj Attempts have been. made to ennstnut Machines for clcimdog the f und 
surface by swcarpln^ or scrap mg. Sir. GjtosthV plan derail notice fur ita 
Eini|iUeity. It i* tl! u * rlt.m i ri!jH] In tk Rtprrturtj of Patimi lurmUotu,-— Ut Tin i* 
tnac Line is formed ef a aerie-H ihf t cm peri fastened to wooden nid*, or baud'* 
CrEing nil n common aii^ yet riling or fiiSHng singly and indfjrcudentiy ofearh 
other* so u to 1111*0! the inr^iiiHlieJ of surface. They arc aft inserted into ;r 
i>dzinr, thr Itnrer pi ft of which Mm oti the semper*, the upper part being the 
handle ; the machine is then tiKtfd oil wlwcls* and iho mode of" using it ia by 
hand. Tbn wcrtzuiut coinmimtjei a£ a given plaee Ly elevating tin* hnndh» t 
which *ink* tins tempera, mid he draga, die machine across tile road nL right 
aTigk* Eo the lirm of drought; when lie hot dragged the mud to the nppuvCa 
sribs. hi? drpr. ii?- ^ the hand]*-. .1 n.I (In? acrapers rising deposit their galberiz^a. 
The Independent action of each acr.ip. r enable* the wlwta In cuter and eternise 
Otit any hairs m- dcpraaiaies of the aurfhee, or to get oyer any Iieji/eE project ion ; 
and to fldapE lladf, penenj]^ lo any Eiiiia of road, nr b.i any kind if ts=ii Lure. 

Wry tltotlir m Mr. flourarii Ls a machine for the mine purpa^ti bv Dr. 
Wrnterbattnin- fu'u phee* nf tirtib-T, funning n£ cine end it pair of -,!, if--, ai4 
Kcured firmly by fransvfiTwe braces. The iron plate* or front nf |he temper, 
is* wham flic- hraeea. A pule. Or bundle, made fifteen feet long, pusses 

through aEfOog liold/aiti in tlie hriices, P |"hJ.s acts a* a Wer, by which tlko 
tirropur may he nu^d in- ^sinb uf pkoEure, r f]II- jWTUfla who huldj Ei may direct 
the scraper, as^bt it tu ovrnsame g-[ T j [1+ if necfi^ny, mJili! u-rj.il 

prvaanre. Ib^? nuuliiiiL’, wlirii nnl in ms, b* rOYorted, and lt himlsbed 

with a flb%c port, cm which it *Udr* when not in udo, The motbed of uajng 
it is Hourly tin? *omC a-* the one wc hai • befuno described. 

Mr. IT. I 1 . CitSh.iUi iii M ill Vi aft, Popi.it 1 , has ohrnLlked a patent fur a bitu- 
min an j CQmpi^LtLnn i ca] ltd Iky him ,J lava iLnne + " The patent er 1 Inscribes lb* 
merits of the illfHltion Lo curLsisL itt Ike discovery of a mode uf <omhiniag 
Ek-rmin material* to furm ft *[urics of *Xmo imitiiig i\ir advantages of nm-1 
witFi. ihdifC of pcunc. The- pr^ietuVrS of tilth hluiic aie* durahditl aisd touchiie.UR, 
It dm* nut absorb water t and ts a nem-condnctor of heat. Each of thvie pro- 
purtiBfl- can, in ibo prnce-= nf cmTlbuildion, be lncrcft&cd or iSindnisb.-tL tu suit 
Eiie pnqi^nn IcW which the riunc I? inEtPtdrd. let paring n aineet, tin- I'nlJoiMng 
mrlhud H pursued :— Instead of d^turhing th«: butCoin, It is to bo enimshdiiicd 
hy pletillg. nAllig, and tolling. A coating of bftmmtMJUi tova a then nia 
ovi-r, utnl I lie whulo nriidertHl impervicnid let writer- TW:d CmatUlg is then tu be 
pact-d liTcf vrith granite stones of the Usual description,, and |be inters rices are 
Us be filled in with but bituminous bra. The wbede street thus beeonieJ 0110 
»idJd mass, and will nvtii 110 frpahs until the graedte u ^orntan tiuii tii sustain 
the Weight of tho pacing trailj ;. L , 

JiJ tLscjcg the Jj lava--turn? fiir the COcl^tn I Ul 1011 of mads, Air, Cts^fl dirncts 
the rood to be prepared by racing ami rolling it till uniform nnd even. Tlie 
lava cort^ tU'c than Ui Ew brought on,, and tEna Inva-lt^ie previouijy jsrepaTrd is 
met hut from tlae carta to ibc depth of two, thr^v, or four inches^ oi'wording In 
Iho antlcipsled tndfle. The hm lava uniting ita*If to the substrata of prepared 
gnufUih WP>ffl eB (Jfne *oiy and witl not ndiurt nf the pitssage uf any mois¬ 

ture. A rand thus tanned, will hwt several yeari in pool conditk-o, and will 
always pnwi'tn one even aurfaev. The patentee has ptabliBhed a small pftmplikt, 
describing the various modes of usurp the 11 Inva^totie^ the diSerent pnvpo^s 
to which he omcBV^a ii may he applied, mid a table uf prices. We moat refer 
the reader to the! parscphlat for further bifrnu-utiDii- 

Mr, CaS=e]l's plan fo not deidtute of merit nr originality 1 but we think he Is 
loo sanguine in hli o.tpeciBilotis uf the mullu. U|mii raads wh^rc d_= tniffic 
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U not very considerably fi will probably make an exrcltenh Arm, and dnmbk 
surface j but on our great thorouglrfarca, the c^pt-nie of tlia hl kvn-*tane 1 ' would 
be an abjection,, ai we cute sure it ntu#l |a laiti on m much greater ihickucHl 
than iilggoalcd by line inventor. 

\l appears lu have been med wit h decided niecem on the Ferry-road, M3) 
1\alh Poplar, tm (he VauihuJ] Rciti, on Hie premises of MhitS. the 

Ale Brewers, Mr, Gibklt, fif lioEtd Street, and in Uliy other places.; and we have 
before ui a PeKcr tarn Sir. Mm tin, tlie Secretary rtf'the Vtfflibftll Bridge Com¬ 
pany, in which the piece of mad, hud WJth the lav nj is spoken of iti a. Very 1 flails 
factory manner, All experiment has been lately tried on She WJul^cbawI 
Huiut with [Ida composition, which is certainly a failure * Pi in, however, hut 
jnairce lu iho patentee to gtnte that the unfavourable oicumEtnnces under 
whirh the wurk no* uwratedt sujEdcnlly eiplain hh want of iuccei* m 
tlii-s case, 

ROLLING-MILL. A term frequently applied to the machinery by which 
mcLai* lire laminated or cnmpresac-d by Vultare, into various form*. tfer tha 
article I ana. 

ROOF, Tike top coTering to a hunt? or other building 1 ku which seosc it com¬ 
prise* the timber work* slate, tile, lead, with whatever eke U ntzewvy to form 
Eitid complete the whole. Rook sure or VEirsiuis forms, Finl T the puinled roo!j 
in which ille ridge, or the angle funned by two rdk-i , B t the print at lop where 
they meat, is an turulc anglo. Secondly, the tyvurr roof!, m which tiic angle al 
the Tidge r formed m above, 11 0 right angle. Thirdly, the ll.it roof, or rather 
piJimtifl roof which boa tlic angle ol the ridra n\uft? or less ohttlta. There un- 
various oilier formE* os the hip-roof, tht Veu ley-roof, the hop per - roof, the sol 1- 
bus rool^ the round roof; am! when the covering of a building 11 Gal, it is drtm- 
mij] aMMl a platform i technically, and u at a rouf. For a fill I end cxncl deserj pi lu-n 
iif every kind of roofj wi3 must refer Lhc render to MIchubsou’s ProQiirrtJ 
fluitttr, eng tenting ou twelves by prwdting to him a very elegant ami 
economical {wnutgemeni fur a pediment roof* recently designed by A, If, 
llouldflworth, Fan^ for the jm-^ntmion nf 3 model nf winch to the Society of 
Arte, A'o., that gentleman wm awarded m honorary mednh It U represented 
in the foliowhig cul 



The advantages which this method affiiMip are, she iar]/ii» of ^ eoniSiJcrHble 
prnpartLou of the (lumber usually emptojed, and lh l- praiumg for uk!u 1 purposes 
tlia whole rawt tllat it contained wimio the moC Mr, M ouldsworth comsCruc[ed 
n riii it of tlii* kind ovc t the dwclIln^-houEe of a frieniV nf hip P Hfut notwidj- 
ttanding hk Wa ll a WE . r ^ uh j ? * r m f cet above hit Uppcf fltrtjr. he hot obtained, hfS 
«*niequrnoe t rooms, wllilat itifl rjUl^id-J of hit hotuc appeam Very 
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b>W| Ills barns, Ac., arc truth upon the Hirae plan* A A rcpirsrirr 

th^ wftlla dF tli p hmnt* h and IS muH.f the- limbers of ihe uppermost flootj rt-atlng 
on tho decpon* which are let into the wttll; ever iwo other ^capers* laid in 
the to? of the wo.ll, pre fitted two pieces nf wocnl h DD, The principal niller-., 
C C| forming each pair, are then ueciiftti j|* llm bottom, Enin the piece* D 1> P nod 
arc fastened in each eliiEt at llie [op by fnm |iitn r EkH pair uf the principal 
l^ftir>CC lh supported by two ardi pieces E E; these pieces are in ifleir yrffjrr, 
anel ari: fottned On the plan recommended by Mr. Hotkey! of the Kings Yard* 
nr Woolwich, to whom the cGuJitty is no much fnrh-bted for this mode of cun- 
verting llic timber. They are tot lengthways by a saw h into three pieces fa 
within Iw n fet of one cud me then placed in a atmm-kjlij, and bulled q □ dl 
ihcy win bend freely* when they Pm fined to a mould nud left to cnolj nfter 
which o frw pins nf wood *tre jjfirfn llmnigli them, In Veep the pieces so cut 
from again flying open. The Arch pieces will gei a little out of ibape when 
taken from I he mould, but will ho easily brought brick, nml when fcctircd. under 
the principal fifttro, wdl fit Lbs mare firmly. The lower end-t of tbew: *rrfl 
pirt’vs arc inserted. in ibe beam IS of the ■floor, and therein firmly pinned, while 
at the top [bey cross one another. Mid rfldi butts again* t its opposite j after. 
They lire further Hruffed by iron strapi tn the abort (JlfMl D D T m which the 
principal rafter* r^r, thus preventing the latter from sEnking, and thrusting ooE 
ill* walls, and moLmg the whole A rtiiT and complete framing, On wbEih the 
IffOgitEldjnn! rafter? and transve^te pieces ore fastened iti iho nsuiid mini Bet 

Ttiti rwft ..f biUfli* nr other huiMjpgs that have only a ground floor, nicy bo 
eonMructrd in the same Way, care }M?:n^ alwaya taken Eo brine the furl of the 
arch pieces so far down the tv id] ei* to give them a Arm bearing. 

Mr- Huldsworth having olrcady Constructed several ruofn of EtVlti widths On 
lire plan dCEcribrd, expresses 1 his entire ccmftdeflrr of being an3r- fn apply ill a 
fame principle tn ft roof of any given span fiir which timber of rufticsent length 
could ut procured. This elegant improvement, ’which dues away with all iTiuml- 
EiicOnvcment timber* in rin^fi nf ihe ordinary constructional called king-posEa, 
queen-pmc*, braces, fit ie., cona^uenlly leaves t)i<? tv hub space fas before 
obtmred)i which n-udJy employed to m useful purpose, for the nuking qf 
good lofty rooms * brsidcfl i Bering a considerable saving on timber. Numerous 
eumplet of tli-e modes of bussing girder* fur Kof% Ate giveU uxukr tht Article: 
E*uu. 

ROPE-MAKING, The art t«f forming fibrous, flexible, otul tenacious sub- 
■taiiccs intp oordnge. The principal Him of ih^ ttipcmaVer if to icsiite iricr 
ItrengEh of A gri-ot uumhiT of fibres. Tliid would hi? done must effectually, 
were tise fibres long enough. % laying them pamllcl to each othETjand b-tuning 
ihr htfflitl* as each end, Tliry murt therelow he Cotnhinrd tngptSitrr in such a 
iranne^ tliat the strength of any fitngTo fibre; sliall lie mauffleimt Id overamuft 
the resistance of tlic friiltion oCeasf.med by the cntBnglemenf t but nUTi^r break: 
and thU effect h fiHlnd to b^prmJllCcd mtrtt en«ily by twislihg them tu^tber, b* 
that ihEy ihull mutually e*eh Other, On thaelhcr hind, a stein may bo 

twiated §o j liir d T that any atlempl at farther twining will hreak it; such a 
■keiu can hive no strength to support a wright, Eadi fibre being already loaded 
iM oulch as it car itear t and ihcrcrore any weight added would break It- Wliat- 
ever force i s actually asserted by a twisted dbrc h in Order that it may sufficiently 
compress the J«i fa hinder ihrns from being drawn oat, must he considered ai 
a weight hanging mi thfit fibre, and mort N deducted frotfl its absolute aticfigth 
of c^rieajoo bcfoET the strength of the skein cun be cstiiruitedr The aLtrngth of 
tlie akein Is evidently tiie rematndor of the absolute itrength of the fibres after 
ilia force exErtr-d in Iwtiling tham fins been deducted. Hence arises that fun¬ 
damental principle in rupp-making, namely, that oil twisting beyond what h 
ncct^sary fo-i* piuMutiny lh^ fibres from bcilag tlrtiwri uut wiihout breaking,, 
dtEniiiTali*f the atrt i rtct fi of the cnrdage P and js r therefore. In be avoided., Ttiua 
jt is nEtratpy tAtvjjt the llhreeof bmp tygrtbr, 111 order tv snake a strand ; 
but twTsling f* not Jfl; imnathing must be d*ne to prevent the skein frosu 
again uiLlAisting as won. as it h fei Iuom from the hand; aome method must be 
adopted to mtika the tendency untwist in one palt t Act against and counter- 
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bitlnnce the like tenilancy Eo untwist in Another; In the properly accarnfiliihin^ 
fbiit cnujftti one of the principal difficulties of mpr-maknlg, The following 
observations, for dfatifcctneff* iakp T apply chiefly to tlie larger cwdaga, euhIj iii 
forms the standing and mmunir rigging of r *h(p , but ijji'y art Wily rxMsndtd, 
willi jinipfT mod] ficnlLOUft, to the llnallW kinds. 

Th^ first part uf (He rtiin 1 --making process EDiiikt* m twisting the hemp; Ini! 
M + making rnpe-yaTTU. Tue&e are eptm iu vtirtnm waya, according to the nature 
of the iinnehinery employed, find the curdigfl Mi bo made* A flip of leVtl 
ppjmid is Enclosed! of About 6i)Q feet long,. of n breftiitb sulllefcnl to caUl-am 
tine number of iMebipn employed, and either covered with i *%k £ ™f, or It"ft 
open til 1 np- A spinning* wheel il Bel Up fit the upyu-r end »F_thhi walk, Th* 
bund uf I lira wheel goes uver icveral ralkrs called whirls, turning on pivot* in 
hrttEE- holes. The pivots ftt {me end come throUflh the frame, and termrnat* in 
little hook*, Tike wheel being Lurried by ft winch* motkm to ftH thij« 

wbrrift, The spinner bus a bundle of dressed hemp murid Ills wnssl, Said in the 
same way thill WOTtl*tl spread the fini on the iII^il Hi drftii nut is proper 
number of ■fibres twists them with llti fusers, and affixes them to.the huok id 
0 whirL TSie wheel i n flow turned, the tkobi li twisted, bKOfflIn# ^hiitra 
esltecli a mpr-yarn> anti the spinner walks backwards donna thr Tope-walk. Tlis 
ipiiinrr niippi>rt-& the yarn in om* hand (]irotectn3 by u wotted p*'^ *■■ nf entire 
eliith ur flannel), v#Mfi with the other ho ttjnilnEM the cpnuuity of fibres dr^wn 
fniin the bvnvdJe of hemp by the motion ol 'hi- twiitinfi yum. Hie grrn^st 
W.t that ein be committed, is to allow a email Ihtciul 10 he EwtM-il i n from 
on* u dc of tho hemp, nml then In rarer I hi* with hemp supplied ^ 5,n ** ir , ttr 
side: for H i* evident that the fibres of the tentFtd tlsread make verr long 
irplmls while the skin of the fibres which rovers cl must be much n.orenbllque. 

flu* covering 1^ but little tv .m-hi with what i? below ir. nnd wL£l .-..-ili t«-5 

detecbutl. Hot erBn while It remains, ihu ynrn cjnrn.i be Jlrnn-r, for nil pulling 
it, the niiiblle port, wlLldl lies the HtrBighti at, mint bear all ihe Ftrasu, S Im 
defect will alweyF luippn if the hemp hr mi| i[.lied In ■ coli*ldernble body hi a 
ynrn that is tlscri ripenning sumlL Into whaterer pori of ill* ywru it iT rundo 
In enter, il In’eniru-r a sort of locally cntineElcd i'. i : -pp c r. A gooil • pinnL’r, 
tbercfifre T end^uvnurs alvovs to ffiapply Ole hemp in the fcirciiiof a thin, flat i*.tr , n. 
IV dt-jn-etf of twist ileponiw on the rate of the wheel'i modtPH f unntim. il ■ nil 
the n'tre-^ade walk of the ffpinucr. We may mppose tism firmed fit thf luwtr 
cud of tbc walk T or a* fur ns nfMMliy for the length of the yjm ; Siy call# mit, 
Hlid fiti.nllheT HpiTiner immcdlalr'Sy detaches the yam frum the book flf lh* 

^LTt n it to anotlser, who cptfies it aside !u lli« TZ&l, ond lift ^coad Hpmncr 
atteches his own hemp to the whirl-ho^k. In lha Oipati ticn^. tbe fir*l ej.'cnijcr 
keeps fast hold of the end of bU yitm : far the hctlip, br ing dry T SB veTy clasli^i 
nnd if Iie Were to let it ^J:0 out uf hi# luuid. it would LCtsteidljp untwiifl,^ He 

waits, llifrefnrc, till tbe ri^vler begins to turn tbe red. uftd tben walks iilawly Up 
thu walk, keeping the yam of nfl CqUtiS tipbtneiff oil the way,^ 

Hope-yirn*, hir lar^o are fram a quarter t*f an iDCn tn BomEwbat 

mor= than Cic thud uf an in eh in chrCXimfcrVIii-e, ur of tucli a lire, that I liO 
filth turn nf white ynrn weigh ffurrt to 4 pauuih. ThE numlict of ynms ill a. 
iiraud of canine mnefl ft ™ eirLeen to tWKatjMrn. The v.iTda flits ITiM^lTil® 
ocudff of any length, by laying them ? and lltat we tnay life n rape °f 
degree of striiqgth* many yoma sth united intu AHe Strafld t for the lame reason 
that mnny filifr* ate titlileA into one yarn. 

Hi p pmetss for laying or closing large cnrduge, iff as follows:—A L the npper 
cud of the wait is fixed ft This consists of a straug uuk^ll phmk P 

tailed a hreflEt-bu^rd, having ievcr.nl holrs ill ll, fit led with brn^x nr iron plates. 
Into tbesE are put Iran cranks cnLlcjd keartirs, which have fufeloflts and keys, 
m the fnds of their spin die?, Thii brenat-dMaard Is io the |op of strenp 
p..-tj, and wellsccural b^ atmts or braces. At tbe lower cud nf the rTipe-walk 
ii fttimilir hreast^board filed tn a Tnnvublc sledge, which tnay be Lnaued with 
wrigluff when occi^rtTW, A TQT t which is a truncated ^one T having ecorcS In 
in* aidfor the brands, a Song s^irff, and IttpJIfitted m a Klcd|re or caicriflgc T iff 
plftwd befwccii the Eirandii mil, when nccciaory, gnntly fotccd into lk angle 
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farmed by their separation. A piece of soft rape, cn lied b strap, k studied Ed 
tlie handle off tb* top, by ill* middle, nwl it* two ends ura brought Me, 
wrapped seven! tltnea tight round the rope* and btiund duWli. The yams bxe 
formed into strands, each of which lb knotted apart pit hulls fiuiL). The kmjfrat. 
their upper elltlri ore nude Gut to (tie Looki of the crank* in diE tactle-bnard : 
mid tho^c at the lower end, tfi the CfaJi k* oil the bJ edge. lisa sledge heed' ia 
kept in Ita place by □ tackle, and a proper wei-Lt hod on ft rUL iho simruia are 
itreti-hr-d hk their place*. The Lickic is now cast off, the cranka tmnpd fit boih 
ends, and aa the atronda contract by the operation, lire Hlcdgo ia dragged tip il c 
Walk, When the stnuidj urn inf&fiifcmly Imtvkmrd, the) are taken olf the 
cranks, the er.mkn tiikcn out, and a very strung crank put in the centre hole of 
the taelilHjiitmL T« this all the itttuids nra now ulHiehvdj the top ia placed 
between the Etrauda, as before dumbed, and the heavers fit the LurUr-borud 
41 nl *h-ftge ermtinti e In turn as before. By the motion of the Elmlgc-etank, (he 
top h forced away frotn the kn-.iL, iLtul the tO\Yr begin* so cIehc, Aa this adk-emcef r 
the rope shortma, and the ilcdge if- draped up (be walk. The lap moves 
Enter, and at Iuat re ache-i (Lie upper end of the walk, the rope lick] a nuw laid. 

Sucliti the girnnnil and ESEcntial praceaa of rope-making * qnd in (III-: COUtar of 
this pWttS’i, It h in onr power to give the rape a solidity and Isnvdnta* which 
iiiake? it k*i piiietnbk by water., Some of thcNe puro^acs are rnvorscnite.nt 
with fltbn; anil the skill 0( u ro(ie*iaak(r IlH in making die brut compensation, 
v.u ti. it the rope may, en the whole, W tilts in p.dnl mF strength, pliancy, 
and duration, that Li■ • quantity of hemp in it can produce. 

Use JulJowing rolu for judging of the weight which a rope will hr..! 1 ,, h not 
far from the truth. Multiply the circumference in lflcIscb by itself, and the 
flixlI of the product will oxpresa the tmniher of tuna which the tope will curry. 
Thus, Ef (he riV.nr- brtvn 6 inch he cErclimferciHiC, U X fi — 3ti f the Eifth of which 
i* 7A tool ■ apply thia t» tile rone of 3| hurUn* m which Sis- Cliaclei Knowlc* 
mqdo UU ripcrimctLls, ^ X oj = lu.13.5j tinc-fiftii of which ia ^Jjp. 1 ti^ns, ur 
4.^^ pa n iid-. It broke wiih 45ol>. This m l y Huffier fora gmcr;ii nceoniit or 
the: anrrhuJiicEd jj-irs of the manufacture : but we liare taktn fto neth's- of ihi? 
cp^rjiion of tarring became it ootlld be no easy tank to cnnun;Fate all tba 
Yttrium jnctbudzi erojilayd fa different folh.- works- h is evidently proper to 
tar in the S.U.W ul' twine or yarn, thia br ing lLc- only way in whwh l I.E.l mp 
can L. Imlfurttily penelfnkd. The y irn ia made to wind ott one reel, and 
ha ling pEwcd through is tC^fd Con Inin in g hot lnv r ir is wound upon anotber 
reel, ami the super Suom tar h taken oif, by pa.;-i ng through a huh surrounded, 
with Spoony oakuin ■ cr it ia rawed in akcEna or hanla, which are drawn by n 
oajiatarn, uiroogli the tar krstle. 

Tamed cord)^^, when new, ia wrakef tluui white, and I lie tiilh rcitce inn vendee 
by keeping. The folio wlog cxpechncliU Ware made by M. Du Llanivt, ni 
Hndicfurlv lit 1713, on cordage of three Jncliei ^Frenchj in circumEerccicei made 
of the beat ILigii hemp. 

Murk Jutjur f d, 1741. 

IRi/i. Torrid/, 

tljroke with 4 n frfKl pemnda. . . . d t dl>l> pouuiia. 


4,QU0 

4,800 


3,300 

3,250 


AfaJe JpriL 2u f 1743. 

4.600 ...... 3 S 500 

S,tl00 ..3,400 

Afadc Sepiembtr 3 , 1746 - 
3 ,aoo . , , + , , a,ooo 
4,000 ...... 3,700 

* 4 t TO0 3^00 
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M, Du Ha met that il h dccidr-l by eKprimcfv lit Thu? whit* coring^ 

in CftntiDUllI service Lb onE-third wwo durable rb.ui lorred, 2d. That Si retains 
ill fnixv much Irmgvr while kept in bIocc. Lid. That it resists the onilrmry 
irihmes erf the w i*at3ir?r Otith fourth luligrr, Why* then* should cctrilagc Ur tumd I 
1 hr ahfWvr ti, That tarring pru**rvL-d cable* and ground tackle, whith urn 
greatly .exposed tc Lbn a] tamale action uf wat^r and uirj fur white cordage, 
eipcE^ to he nfEOrtinHy Very wet elih 5 dry, Is funnel 10 be weaker ibn 
Inf red cwrdn^t; mid thfti cordage which is mjterili iidly Mured is alwnyrt 
stronger than what h tarred throughout, And rcmls Mtai iL=j idienutfr«s of 
Wet and dry, 

ftOTATOR Y Eft ti 1 ft ES. Kxiginci having a roUitui) inoticm j ecC the 

jsriieS^ Stjulic. 

ROTTEN STONE, A rlre&ra posed «,ft Hune, used for potiiLli^* 

RUBY. A g»i*tLUft of preciaii* h.euuh-s of various criluurss hut those only ft 
dttp red, inclining to purpSe a ere popularly tcgardtii p rubies, 

RULE, An Instrument with lin-> w tilvlaiiHtN, fend uiutibsmiIs, marked upoft lt r 
of the greatest iLtility in lUfftlUiUtiiltU There are, of course, numerous kilidl 
adaplcd to their peculiar uhjecls. The mast iitcud vdy Useful Is imEjurHIrm- 
fthl^ r tin- cAXpenlrr’i rule, fur talking lined iP^ajurein-enU, which ia therefora 
divided futo f«t 3 inches* aid varum* parta h scales rrf proportion, tire. There are 
Various, sliding rules, for p-ttfonising rumpitHtiunK; tiSh^nt furtudurd with tables 
orldpaHl ia [hr use of ait kiluls of ir-uit*s and iuar.sj£iiClureS| us well as pm- 
fvflSEoiiid persons. Far miss especially designed fur drawing pm - oJ Let SimM, iee 
Paiaiuel Heu. 




SABRE. A brand sward with a curved blade. 

SAGCH A ROM RTF-lt_ An instrument (rt Bft&tttliEiJig the strength of 
worts, in tine preparation of uluU liquor fur hi-rf or dbtilijijg i«pirit: its name* 
however* simply implies a measurer of tacvitaritiiO IMttC^ or iWi-fin^ Sre 
Distillation'. 

■HA (KELT. A wind musical insminuriE, nf the tmmpfT UneL 

SADDLE. A i: r rlm-ti u:ri;Ti a horse’s hack, for eel -. 1 convenience of the 
Tldcr. Ssuldh^ are a a \ m-mu* os the nations that use them ; and even in the 
*UMif country :is in this they nrr made: in ft Variety of forms imd farldvcs*, 
■which Tire tw familiar to our readers to net-rl ih -'tTiption, T hr improvem«1ti 
0_f Jute yr-ittt Isavr riititrihuted HUtcb to til* ease of both the be<i r pud the 
rider, Asnong ilie recent patents lmyiiig this object In view, we iliuIL meUtian 
the tending feuturet uf two or three of them. 

Tn give increased rtiutldiy to tltfr ftrati nf sad die ■, Sir. Marsh employs fine 
we springs in Hen of dLe word and other material generalty Hied In Slltding 
them, which are apt, by die campre-Eiioh uf the rider r lo hecouift bard. ITio 
springs ore or tlii 1 kltLd'liscd in gartett and tlR-tic hrncta. They are extruded 
in ew* from die front to ill* hark of the *add]0j upon the urdihun^ 
packing, ami K.-n4rrd by sewing tht-ir endi to a web which Id nttoahe^ 
10 ihc gnddlr. M'hcn this h done, the usual canting of cloth j* pul om 
lbs wire lpting^ K and fastened down Upola the covering of the packing 
below, by Hitching in lines at EEiiall ilistnnccf opart, crosswii«e of the saddle, 
by which’ tn pans the rows of wire wiB be kept otongatde of each otlipr, and 
prevented from overlapping. Tint citcrunl coveiin^ forming tbe seat being 
rnuw placed over the Spring* r and Aniibcd in the u=u;J urny, an r-limuc scat i» 
pmijucedj which, it u tuid. Lb iniivb Kip™ to any kJ llc! of packing before 
Used, 

Mr. Eenn" Cjilvc-rt,. of liinctiln, bat! n patent in l$0O. U» object of which 
waa |o ft void the inconvani*nce Bind dfit.gcr Occaiioned by iiiddkfl tlippcrg 
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forward. TTie atibjol ttfd ft it represent! otto nf 
Mr. CilTert’i, with the extcriur cover and ilfip 
removed to .show the conitTUClioft, The itn- 
pavement niDirily ecrnsists m attaching to the 
fore part of tlse_ saddle-tree an *Ta.*tfi" plate of 
metftf extending 111 n sloping direction towards 
the front of the saddle; it is conlined by two 
which receive the girth ■trap; the primer 
of the b Treat-flap is oko «hown. The 
keklt which is fi.\cd to the louse end of 
Up to the small strap after llm 
The ftvptu girth of course ii 
the ueccnd nut quits so tight, 

&y uui arrangement it will he seen that tlie 
saddle If kept in its place by the elasticity af the 
metal jib ti*, and llial It cannot move forward 
upon the hor^e without the girth being lengthened. 

Missn. Lnixmce end Rudder had a patent in the Eiicceedins year Far fF an. 
improvement m saddle* olid girths by an appuniJus tied to eitfier of therm;’ 1 
dit- object of width was Ef> giio to saddle girt hi an elasticity to preserve 
sullied' at tension under tlie voting rUm.ioFiians of like animals to which they 
may he applied, Suildlr-girth^ for Instance that have been put on immediate] v 
ftlteJ- the ] i arse has been fed. Hi List titlicr Ere made incouveoicnllv ti^hi at firsts 
or els* they will became mconvoiuently loose as the sizr of the animal 
diminishes by the digestion nf hi* food, the patentees dcnoioinaie their girllis 
the anfJrfcur girths* f probably from their prnspmg the animal dike a boflr 
cun stricter,) ami they are made by attaching to tike laddlc-tm by a pair of 
hinges, b son all shallow brats cireo containing o series of gra.iflhtTp|ifj- uprings, 
and behind the springs is a movable plate, to which the etrth-itrnps are attached 
in such manner that when lire nines Mr plate Is polled down by the girth-strum 
the springs are eel I it] i-ed. it Enough! into a podHmi to esm their flmlloity in 
preserving: tike lightness of the girth. 

SetWlfotW inventora have patented their contrivances for similar object* fo 
the foreguing, the details of which would Ire generally unlo-teresting ; tLn^e 
pcn-OEkB, therefore, win wish to eatchd their investigation* nf these matters w* 
mull Jtftr to the Hepcrtorif of Afti, the IjanHtm Jemmaf t?f ArU, and ihc 
Enrolment Offices in Cluneecy. 

j here is another sperics af Biddle, worn by horses in hnmen; one of wEdi-h, 


nf improved by Mr. J. Lufcenr, of PhOftfolplrffl, we lately saw In the iflop t-f 
Mr, Cuff; nf Pall-Mall East. It if represented m the preceding cul; mid is 
tojl. ii. 4 i 
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filfl 

sometime* tailed it liamw pad. Tti^y are adapted Ec fi? ihe bank csFany home, 
r is the pad up saddle, the two dJe.4 riif which Rn connected. by a Spfcibie Strap, 
and elUo by a curves inflexible bar. which k attached to the tm-rels ^ fr, hv 
joints ate f. In ths middle of the curved bar i* fixed. what is tarmcd the boU 
hook. The jjoiEiii at r e, ii will he perceived, allow of she pads he i rig tioirpd 
neuter (o h or farther from the centre of the horse's back ; on which they ail 
V?r? lightly Hnd pleasantly, 

SAFETY LAMP. S*V Lswr. 

SAFETY VALVE. See VsLvr. 

SAFFhOU'EiL Sob Cahituahim. 

SAFFRON. Th* Ktipm&tA of the crocus niTinnaJii, dried on a kiln, and 
preyed into cake*. It is grown in various p&pts of Europe, at well fu in this 
CEJuntry. A tract of land obernt ton irulf-a acroaa* h applied to the culture of 
this valuable product in Cambridgeshire. Tha grcalcst part of this tract 1b ill 
open Level cau ntry, with few incloffUTes; and I be fimctltr tliere is Eo crop the* 
ii I an in fur iwu yearn, and then let it lie fallow the tliJTuJ. Fur planting,, the £d- 
tuw ground ii well ploughed m& manured, and ah=>rwnnL5 dug by n narrow 
spade tuba trendies wherein the rtjmU are pnl r and sulracquvti lly cowed nyeT 
in firruuug tilt* rnesl trench, flic mutt iri which are in like manner covered with 
Lhe earth Crum die succeeding uiifi. The quantity of rnuit* planted cm an ftCre 
k about 328 bushels. About Use end of September, ihe flowers opptiLr. They 
are gatherird before they are full blown r in well a* after* and 'the proper time 
fur it is early Lei the morning. The owners, of the saffron-fields jrrt together a 
■ulflcitflt number of Eiael(!s p who pull oil tin- whole flowers, ajni throw them hy 
Unnilfula into a b Aiken, and so coni him- Lill Ithout eleven u clock. Haring then 
carried borne the Howm, they immediately fal] tn picking oul the stigmata or 
cMm f and together with them a pretty 2 trgo proportion of Elie Stylus itself, or 
■tring TO which they Art- a I Inched : the re : it of the flower they throw away as 
n ±rl^ 3 . Neat mi.Ti]Lm_- (lu - return m lbe fir U T without regarding whether 
the weather bn wet or dry: and m on dully, including Sundays, till the whole 
crop ta gathered. 

Thii nL L Et labour is Lo dry the chives on the kum The kiln ie biiih upon a 
thick phm.k r that it fennv Ik* inov^d fruin plnee to place. It is *Ltppurt.ud by feur 
jihurt leg?: Elit outride enrj^tsth of eight pieces of wood of three inchen tllirk. 
ill Jurm of a qitdudtHflgnlar' tVacne. about twelve inclica anttnre ttt ihe bottom 
on the luff Ld e F and twenty -two on the upper part; which Ion in likewiae the 
perpendicular height of Lc. On Use fore el tic is IeH a hule uf about eight incliee- 
square, and four inches above the plank, through, which eIle: tire ii pul Ln; over 
ai\ thi^ rrfft lath* an- laid pretty thick, elewe to one another^ and nailed In tjjc 
frame already merttioilrd, They -arc then plastered over un both hiIto, a* arv 
uImj tlic plankg nt hottcnn p very tlsicky Lo serve for fi health \ over the month is 
laid a hair-L'totll, died to the edges uf the kiln, lind likewise Ed two niLleni or 
mortihltf piecw id wood, which am turitod by wedges or ncrrws, in erdrr to 
stretch the clnthu IniEt-ad of the Ssftir-cloEh, some people use :i net-WE^L of 
iron-wire, by which the joffmn id boon dried, and with lea? fuel; but ihedilll- 
calty of preserving it from hunting ninkrc the hair-cloth he prefem=4 hy the 
heal judges. The kLEn is placed ill n Light part uf the Lmu--ej and thty begirt 
with putting five or ill sheets uf white paper Is the haiiNdoth, and upon these 
they l^iy nqt the wet asffrnn iwrK nr three inch?* thiek. It is tlien covered with 
MISO 01 her ■beets of paper, and over these they Uj a CuaTse blanket five nr sii 
time* dmihiirh or ilHEead of this a canvas piEEow tilled with =Eraw ; and after 
the fire haa been lighted njfnc time, the whole is covered with a hoard having 
n considerable Weight upou it. At first they apply a pretty strong heat, to 
make the clsfrc* sweat as they cal] it; oml nt this dme e great d^aJ of earn is 
tiecejumry to prevcnl burning" Whvn it Uni been thus dried about an hour, 
they turn the cakes nf saffron upside down, putting on the ^overinga and weight 
am bt-fiirr. If no siniilflr amdsnt h*ap|ten during these: tlfit two hmin h the 
djin^i-r m thought Ut hr atrf; and nothing more is mpiLaite than H> fcwp up a 
Vnfj pcnlii' fire for twenty-fiiur hout» r I urn Eng Iks' cakt pvery iialf hwr. That 


fuel ii beat which yields the least smoke; and for thii rns&oi] charcoal is pre- 
for able tualL others. 

The quantity of taffron produced at a crop h uncertain r somCLiraes fire or 
«ii pounds of wrt cWvm arc got from one rood, sometimes tint aW^e one or two, 
eumI sometimes not so much os ia sufficient to defray ihe ernen&e of gathering 
and d mug: but it is- always averred, rlmt about five pmmda of wet fiatlroli go 
EO make one pound of dry, for the first three weeks of the crop* and six pound* 
during the lust week, When the beads nre planted very thick, twu pound* of 
dry saffron may, At a medium, be allowed to an acre for [be fir*l cn ip, and 
twL,Oly-four ptrunda for the two remaining uilci, the third being cunxinerobly 
larger than the second, To abtrin the lettand and third crops, the labour of 
Lueijjg, gathering, picking, &e. T already mentioned, must be repealr-d ; mid 
about Midsummer, after t)tr third crop is gathered^ the routs ffitut all be taken 
up anil tnajisplnhlcd. The beat saflron baa the broadest blodet,—-thif being the 
mark by whldl English saffron iidbitiuguiBbcd from tin? foreign; it ought to 
be of all orange or Eery-red colour* and to yidd A dork yellow tincture ; it 
should be chosen fresh* not aWc a year old, In close cakes, neither dry nor yet 
Vcty moist, tough and firm ttt tearing, of the same colour within as without, and 
of n strong acrid, difflisife itmrll. Tl.i*dntg has been reckoned a rcty elegant 
anil useful aromatic \ it impart! tin 1 whole of its virtue arid colour i■ * rectified 
sjurlt, proof spirit, *me, vinegar, and water, A tincture drown wish vinegar 
]uses greally of its colour in keeping; the watery mid vinous Unrtiire* nre apt 
to grow itiur. und Lht'll lo^e their colour also' Lirnt made IfL pure spirit kj'“cp* tn 
perfection for in am jean, 

SAGO. A nutritive mbtAnor, brought From ilua East Indie*, of con rddernlfie 
thv in diet as n re*tUSfOlivHr Hugo is procured from a tree calk'd lflJld&U, growing 
ill the Molucca*: I his tree is a aperies of the pnhu* whkh grows Ei&turaJJy in 
Japan, and upon rocky, dri maufitami is Malabar, Hid Ita production in AVI 
uiuTcrsal irtieta of JV-lmJ inning the inhabitants of Amboyou, Ctn-ni, f-Vlobw, 
and the surrtrtindmg ixliindj Li~t of CeEebea, and also in Borneo. E be progress 
of It* vegetation, in the oarly stages, is Very slow : at fir^t* it is a mere shrub, 
thick net with thorite, winch make it difficult to come near it; but os soon as 
lea Ifom ia once formed. It rkes in rt tiliurt time to the bright of thirty feet, Is 
about six feet In clroumftrenee, and imperceptibly Ic-cs its iborti?, Iti i gm nm 
|i,iot is about mi inch in thiokneis, and covers a mullLtNifo olTulig fibres, which, 
being interwoven one with another, emu lope a tnu*i of a gummy kind Erf me id. 
A 1 ioeu 09 this tree U ripe, a whitish dust, winch transpires through the pore* 
of the leave*, end adheres to their extremities, proclaims its maturity. Thi? 
Malays then cm them down near the root, divide them into several eeetiuEks T 
which they split into quarters; they ihoii »e-:-op out the mass of mealy sub- 
stonee, which JS enveloped by, arid n3hsr«! to the fibres ; they dilute it Lu pure 
wuser, and then |I0£4 it through a Htnailling bag of fine doth, in order to separalo 
it from the fibres. When ibie paste ha* lost part of iis mehture by cTapDnUmn* 
tlae Malay* throw It into a kind of carttien vessel^ of dilFereut shape*, when 
they allow Jt to dry and harden. Thl* paste h a whoieanme, nourishing foodi 
and may be preserved fbr many yettH; the Indians cal it dduied with witer, 
and aometiincs baked lt bolted ■ a jelly i* somerirnei made of it, which Is whlte p 
and of il deliciimi daremr. The fine*! part of the nival is mixed with wsTtT h aud 
the posste i* rubljvd into littEe round grains like unall shot, and druuL This is 
the sago of the ribup*. 

SAIL, a ebeet uf canvass extended on a stay* yard, &e. for I he purpose of 

receiving the presiiurc of the windj and thereby communScaling the utotfoli of 
the wind to the vessel tn which il Eh attached. 

SAL 11k Latin name for salt, ccinturtrdy adapted in chemical lauguage, 
Os ill the following exam pics, which requirt expIasiolEons 

fiui-rtlfml'rttthi a compound muriate nf mercury and ammonia. 

Sat-timwunMit't muKatc of atnmonia. 

srrrf £, mlpSiiil^ of immiuma. 

Sal tie Iluahtt*' lulphatc- of puSusL. 

Saturn, native tmirlate of soda. 
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SALTS, 


£ttl-marli* r green fulphito of ;roo p 
Sal-prunrf. It, nitrate nfpol^En 

SALIFIABLE BASES, Those metallic., earthy, nr alkaline fluhtfaiicef, 
l ^ e F Qwet neutralitiug oddity entirely or itk part, and producing 

SALT. A term commonly ujed in tkmJiLrj k Eit denote a compound hi 
ddOmte pmpertious; formed by the ntiioci of an acid with an alkaline, earthy, 
0i metallic base. "W* Iui« already given a. brief cnumurolloo of atone of the 
miMt remarkable* Obdcr the article Che hut nr. In ctmwjque nee, however, uf 
tlie- pitJgreajfTC di^coveri es Elec] i for the- his t half cnatury hare been r^oia. tin unity 
maitr, and are atill narking, i n ohemiatiry,, niinay dtfdnelfrUiB, which, at the time 
they wem PUfiCj were canddcred as cand Liaiv e {3CE1, UkVn since been either 
whaJjy abandoned^ nr subjected to CO lid durable modi heattons. A silt lot* 
1 is cully Lkm>ei denomtuatod by ulurrnbts a ur*t(rul salt, when the jimuarLifirtti uf 
(no coQsljtuentr are « ajJjuiteJ p that the resulting substance doe* nnt otfbct tike 
colour oE infusion of litmus or red cabbage. WTldl the prEdominancy of acid 
lft vilttctad by the redileai i n g ^<f these iufiwbn*, the salt h mud In be acidulous, 
anj t ^ prefix ryger, nr hi r a* used to indicate the excess of icid: thus we call 
nale particular salt SUjm-twrtralc of potash, and another, htiulphaiii of JLuit*, 
where the acid exist* m eBmb, Byt when, go tiw«oatmfp p the umcter is in 
tutiiinaJ a quantity to completely m-ulrriliie the aikido jity of the hose, the salt 
19 said in he witn m excess of bane, and the prefix itrA !■ attached to h* name: 
thil* we have llao «d^phosphiLte of liiemuLh, &e. We ore indebted to Dr. 
I eaMtau for the introduction of these very convenient disimetlunj \. Saul, a§ 
Dr. Ure juitly absarve*, ^the ducoVcHca of Sir H- Davy have taught us to 
mudafy our opmbus concerning saline cuiistitutaen. u y hudks, mdi as 
culinary salt Odd muriate of ILmtr, to which the appellation of gall cannot be 
rtutied, have un| been proved to GuiLlnm diber acid or a I k ,d i Lie mattery hut 
niuv ? oemdrug tu the Etrict logic of Ebtiiiirtry, he Warded as ceuipmmih of 
LliJormE with metals. Dr, Lre further rt'Uliirka, in st 4 Eing the opiniuJi nif Sir 
II. Davy mi tlae subject, +F th«t VCIJ few of the Embstuiiee* which have always- 
“^ 5 C Jj, ^^^sidered as ut-ulfid salti. really contain in tLLcir dry at Ale the acids and 
nlkolm from which they were fortUtid ;and he hasLuice^ the muriates and 
dually naimer of which, ha aayi, cunhiLn-a either an acid nr Jn alkali? mid, 
Wtordiaig to Gay LttWttu the m\* rnay he inferred of the ITio 

mmi Empwuat gncTid habEtuda of -d!s ]j thear mluhility tu water, in which 
tli-y usually ctyaUmoE,, and, by its agency, are puiiried, bemsz sepurated from 
die another m the inverse order of thc-ir solubility. 

ike cuinmcrchd namt! of n italt differ* from that by wldcli it is known to 
chein^ti: 1it may therefore be proper to show what kind* of salt are to bt: uaadeF- 
ifuma by the papular names which thfy bear itk the ibdpt. 

dhmwtttHEl l/jj-cd muriate n\ Ijme. 

Attamomaml Jkvrtf Sati vf Glauht^ Hjljihatc of ommonaa. 
srfrtrmcni A ffntrul S'uU of Mourner^ juik r-AT^cnaate of indiub. 

GaJAoeffir 5^i r *ulphate uf magnesia. 

Lvrnmm Tariff Sali, murbtc of iodrU (We ihall treat of thil kind mote at 
larec ID q nurnequmi part of t ha article.) 

fhyHljjw Saii «/ Xylvitu, or Dittrrtic Salt* acrtala of potash, 

^1oif, pidphjqie of tnAgne*us, 

Frkjfae Halt if Suteai, nu>rint* of poluK 
Ftmbtc Sufi, phudpltate of amm-mia. 

fViWr Suit f Unat, triple-ph osptmtei o t soda and anununii. 

Gmoiaerj Soli, lulphatia uf suxla-. 

1 /hrau Sail, muriate of soda, 

Mnrme Jr$iKac*anj Sail, muriate of alumina, 

atomic Soli, tHplo-plamphate ofiodtt and ainmania. 

nUizlc cifammonipu * 

vT % succinic acid. 

Jw/f ivf JJcteMh, benioic acid. 

Still rf C aiiai f iidphaur of magti csin. 
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Suit of Cofcolk-ar, sulphate of iron, 

Suti u f EtfT\t r ail Lplln tc- uf magnesia. 

Juntniuif Sqli of Lrmmu w sUper-aknlaJp of poUtih. 

Soli of Saturn, acetate of [rid. 

Stiff af Si'tdiitz, sulphate at m (tgiies iiL 

Sufi of triple-tartrate af putjjh ami soda, 

Safi of M. *u b'£ftrbtinuEe of soda. 

Still uf Sarrt^ *u|KT-nxuUlc uf potash. 

Soil of Tartar, sub-carbonate i h jmLisb. 

Soft of lllriof, purified sulphate uf gift-. 

Soft if iFtodam, a compound-muriate uf 111 erciiry and amnmrun.. 

Purlntt Soft, phosphate of aa du_ 

Puftfth r Eif Soft tf Gloubtr r *u | photo of potash 
SfJkliTs Salt, boroeb khL 
Spirit of Salt, muriatic acjd, 

SiitpAurctNu Salt ofSfaAl, inljiliaiij- ef potash, 

Wfmdriftd Still, sulphate of soda. 

IFatodtrfnf Frrfalc Still , phosphate of socle, 

S^tTp CuUtuiry; thut^kluaiSjso d-riLuiiiiiLsr* i|, I* chemical! y i the muriate of 
■odii, IiJjiJ , accardiritr U, recent discoveries, o chloride &f Sodium, being a compel and 
af ehJErring witli th& 1111-1 ia 11 if base uf iudia_ This m\l \- obtained bv a variety 
fjf methods. It ii either dug out of the earth hi it nuthl form, ami dtsioh ed> 
purified. and evajhiralrd for ilh?j or sea-water h evaporated, cither bv natural 
or artificial means, and salt U obtained from the purin^d residuum* ['be most, 
abundant supply of rnck^wilt in this country is obUlJned from the mines fn 
Cheshire, where t hs hrfne U pumped up from the brill i-pits, saturated with 
ruck-soil, and llicn Imlied- One hundred Inna of the luluraErd ielution of roek- 
ndt in sea-wmer wilt lw found In yield nbuiit tVcnlydbm tons of aalh 

Tlic celebrated mines af Pdakiil, whence the ruck-^di baa been continually 
abstracted in immense quantEries for 4 perind af upwards uf live hundred years, 
where* fll tkiiM, they Imve 2U, CKH) tan* ready fur -ali?„ is, bwevtr p not so pro¬ 
ductive as tlujRo fa Cheshire. At Corduva, in Spain, there ii o mount-LUc nf 
pure rock-salt, ft urn 4 lK) cm .jlHJ Out high, and 4 leui^tu- in circuit; the depth 
below the surEicce of the gm-und 3 i Unknown. Fn Louiwin [ L &, near the river 
Missouri, there ls said lo be a 11 1 unu tain of pun? rock-salt uf the best quality, 
which is SO mile* long* IS miles wide* imd of an Immense height. 

The waters *:f I bn ocean every where ul. urul With common -dr, though in 
difibrenl proportion* r the average has be*n calculated ecp he about im^thirlEeih 
of Its Weight, In the cold climates, the qtiautity of sale lll the se^-wntcr d«KS 
no! appear to hhc nearly so greet as between Oil- Impicf. Ln [tu.-sbi, .ljjO other 
Ikorthern countnei, the Salt is usually obtained from the Sea-writer, hv freesfh^ 
like latter i the ice, which is nearly Lrcah, bemg - then reniovcd, the ri?nutiliitLg 
brim.- is very .strung, and is subsequently evaporated by boiling, in the Eouilkem 
pJVrbi of Europe, and other warm countries, the usiud mcwle of obtaining this 
■aJt is by Bpontancoiii eviipumtion, A Hal piece of gmtmd near the sea M 
chcMctip and bikhked round, tn prevent iln being overflowed at high water Ttla 
space within the banks is divided by low walls £nfn several eornpartmefllJ, 
which aiievewlrely communtcine wilh each other. At flood tade T tbft first of 
these k* filled wjtk isa-water, which, by remaining o certain tjuie r dfipusfta its 
impurities, end lutes part tif it! aqueous HufiL The residue is then suffered to 
run into the ntixt CompartnH'rLt, and the formeria filled again as before^ From 
thi- Aecond cam^Luftiucut, alter □ due time, the wirter il trans-furred into 4 ihird t 
which b lined with clay,.well rammed and levelled. At this period, the eVano- 
railun Is usually IfOught to that degree, that a crust nf salt U formed uU the 
WtfcM of the water, winch like wurknjeci break, arid it luimedsately falk to the 
button i. ITncy enntinuo U> du iliii miifl r|i^ quantity is iufficient tn be rebd 
out and dried in heyp^: tbia ii called bay-tall, 

i n eewnil mirts of Frauen, aud an the coast of China, ibe ?^nda of the ica- 
»bnre are wa*tad + *nd the hriiie thus obtained li aubEcquenfly evaporated in 
boit&n. I u rarinus plaecs of Cmnusy and Fraiice^ the salt waters are pumped 
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up tu tile- top uf very cilrlifthe *hed% filled With bntiL wood, over which it la 
dli\v distributed by means of gutters* wbeiici?, foiling m drop* brum i irs S 
aone, a rapid evapornUph tikes place over ail immense ■uxfoce; the iiuuo wa *r 
i-1 pumped UP mint time* before St b SliffioLtd-lty c i fflet-u baled La be dm*; fl u 
into bdlm which,'emu piste tlie operation. hi Mr. B&tewell'a ,* fl ' 

Ttircnfuitt* ts given hEI wlerrating description of h gre** walk of *bi* MO# « 
Muptitn; which the nuLhur sny* r sa perils lit* Lest conducted ef any' Mi 
Europe with respect |p economy Although the W fttcr* of Manlier* bare util) 
hntf‘ the strength uf spa-water, yel the Jdfdccse of ai'jippral Loft H iu CPOflOOtefl ft 
to afford a good prufrt j the uTraPgtmcLiU arc necessarily vsjj simple and ing*- 
uiou& t and mirhl probably be introduced with grant advantage in nuuiV ^orlN o 
CHir own cea*L. We have not space for she detail*. The prrtduaiwn haWtn * 
described at page d€iO In Ur, Utt ■ CArWiW Ufctfaopry* (second edltinnj 
arc work* of a timlLr kind. stud are there explained by engrtringr. 

The Mabtm da Card?*, in rented by Battel, fi Savoyard* I» auotber very 
aim pis wid effective contrivance. described by Mr, BukewcIL, in the he fuf e-1 it ra¬ 
tioned work, olid ll h pe rhaps, better worth V of mlredllCtira into WT column a 
than the dctdU uf the Maiim tfEpbiw, Jr end? briefly nakteE <1, It a bitty 
Varda ill length, and ehiVet! 'vide j the ™f Es ftLippurteil upon =si *tchei of 
sslime^wurkr. the intermediary space on the aides being !c!\ open* Jji cvelj one 
uf th^ae diTisiun# ate t welve hundred cord a, in rows uf Iwenty-Kiur each, bili- 
pended from the ioaf f Hud tight fit bottum + . _ 

TIlb cords arc obuvt sixteen feet in length, The water m raised l'M> t**errnir 
fit the top of the building, nml dkferihnled InLu a number of sm=dl iransvera 
canah each row of Iwcnty^uur cord* Wing uEie of these iAT\^ orer it, winch 
ifl M pleat'd oi to admit Lbe water 1» trickle duwn each teponb: Lard, drt.p hv 
drop I'b, original intention uf th« budding was to eiy«mllua thcsi.lt UtcJl 
upuu tin- enrds, ter which purpu.r Lhe water filii made us« af train the pirns, 
after it had deposed a qonutitY uf sail in tin* fitet bailing f ^ the 
of foil on fL second bwlfajf* iho residue water of tlic tk-t Ih.i]ioj. by Frpr&frd(y 
pa^in- m,r she to n\*, deposited ill iti Balt in about foTly-fivie days ; ubd lh« 
tord- went incniaNffJ with a cylinder «d‘ pnrtz salt, which ar« broken oil by a 
particular initrtuncnt for ihk purpose. Thb [«™=ei3 ^ nt presen t abiimhmed 
frit- LV y ualliiimf; but the c^ru^ aie Alikl ta^ed lV-i evaputitlingp find are found to 
aBj wer bfiticr for the higher cunciititration of the water ihan the fraggnu. I b^ 
Iferthod did not tk llawer for the first dapulatlon* bccnu>e the water jotted Hid 
cords ■ but at wirf dKonercd thfit the runh w^re not scum injured by « r when It 
land acquired five dEgicea nf nSrengtla, TJw cords, Mr BsikiwtU *iu mfiirmod, 
bad rnutu .jf ihfm rcmiuiicd thirty yi-nri in W without bemg changed i indn-lU 
ififV m-ri so thickly euciucil wllb deposliioDJ of selenite, tluH lb=-> were djii niu d 
trim the action uf the water. Tbk modE of cvfipomtit.p la Wd tu be more 
eipitiitioua thati lhat of the faggoti. In the Jfauow tfj CvrdtoJJh* evaporation, 
goe* cm more speedily in windy WfBthcr tlauu ip, the dfrpmrh as auiglil 

be expected from tfiw more realty ficcesa uf air to the iUmce of the water, 
llircordf wre double, pawing over horizontal rinL-if wood fit th* top find the 
biittmu, to keep them firm In tfieir problem^ and al rceular dietJinccfl from tfidl 
other. Mr. Bake wall did not sec [Lie cords without thrfr enrekpc of scleuite. 
hu^ was ijifut ivlim! that they were not ibicker tban the lingf-r- ^Uh the iiwrttl^ 
tation 1 tliey were lircunie as thick as the wrisL 

Under the head of Evapokateon, WO have expldlt^d the prinoiple oflhs 
operatiun, and deecrihed a variety of very ingeniulti apparatuv r *>f praved <rfH- 
cat v, tn which the raider ia now referred. la this place W* diaLI haring under 
the~ curuidcnitian of the reader several recciitly pale Cite il ihipruvtimelitP In 
macMneiy uf the same kind, but uf divr raided forms* exptrsfcly- designed for 
tlie meaufaetpre of naJt on the great scale. b 

The speciEcation of Meisry. Jtnm|P nnd Court* patent Idlonil* ui, that ttic 
ordinary method of obtaining salt l!i by erfipurating the wsltne ffuid iu extonsi^C 
^tmllow pane 1 he&tcd hv Ike* Olid fluts imdemaalh ; that thi^c pans bit supphru 
vllti the viw in a co/r/ stale, the repeated eirusduii uf winch mate Hally imeek* 
the eVdpuration ; and that ihsir impruVi“il method counsta in hcatiug and con- 
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ecu Crating the sail, prater by a itmjite arrangement jirerbptxi lofts entering the 
put*. For this pnqn.Hc the reunoir of *nlt waier is oUrated nhore the pans, 
and the pipe which fluppli» them with iEle brine firal pasaej through all Lb a 
furnace* hHtciith r which brinp the liquid quickly tn- a bailirig 1 empcmturc, in 
which state it ia ditfeharged, by mcana of a curved pipe r Into the pans abuvc p 
(hereby greatly facilitating mid ubridging the process of con central ion. A «inji- 
cock is planed in the supply-pipe, su that, a* often □* h is desired tu replenish 
the pito F lhh eock it opened* and the *uptrincnmhenl pressure of the water In 
the reservoir farces out the boHing brine from the pipe into ihn pau + the pipe 
receiving, in lieu thereof the cold liquid from the tnemiir. 

Mr Johnson,, of Dndiwich, according to hid patent oflS27, employ* sk-VU 
of dMfcnrnt degree? of hetsl (o produce the fivajKiracUMi iti pans incJoid from the 
nimorpliere, m that the vaponroriifog from the first pan, where the £u> sah Is 
produced, fa employed in healing die second, where the hrnad tali is fbrjncd; 
ami lb e vapour arising from the latter is employed in like manner, tn pi odl ICC 
In the third pan British hay-sal L 

A sketch of the stcicn boiler is represented in the antieied drawing, divided 
mlo three puriinm* w + k t and t; md %lcatfi Is generated in otac or more of these 



division?, act ordlng to the .mpply required, When the itsnn] jil nr is reived to a 
pressure of twenty-fire pounds un the square itu*h p ihut an l will be Evolve, 
and [loir in c five pounds 'Vhcn only one of the dmd&JM, « p 0 i a alruci- 
buiJcr flbout flcvciilven IcCt by Lett a employed, it will heat nans to the extent 
of 2iOD -iLunrc feel Up to 164° Fnhr. ; end when ibe three division^ a, A, and 
r, tire used together, U\\ extent of -1300 square feel will be heated tn ibe s&inu 
lampentfufa. 

Tin- Hie am is conveyed in a pipe from lbs boilrf to a steam-vessel r, under 
the fioe r sail-pan /, Tlltt pan u made ■teumHigbt P nod the steam arising 
therein is conveyed by tv pip? In a similar veuel under (be brood Helt-jtfijs 4 
Over the broad salE-pau k Ls planed the bay salt-pan m r find the space between 
them i» enclosed by Lb ill lwmrd% or other light material. in confine lb a repour 
arising: from k in order to l^roduce the required heat In ths pfid m- This pan 
ia made lowest In the Etiidillc r M represented iu tl m drawing, m ill at water ervu- 
denot'd on m Lrrwcsi mirlkit may be cnlEeot«d in one place, wbcm it h reoeiyed 
and earned off in a epemb to prevent id returo Into llso biiim in Lbe lower 
pan k. 

Tit? pattnlee cntisidcrs it ofgreBt importance to keep the bottom of the pans 
dear of Hiilt; find for lltat ptETWie ewijuoyi rale* r which arc kepi constantly in 
motion by Jt aLoam engine, fb^ae rfikea deposit the sail in receptacles al ibe 
rides of ill Cl porn. Til* rods by which tberdke* are moved pas® shrotlgb ityfHng 
faovea In ibe pan 3, to prevLiiL the Kk’ape of steiioi. Wbrn then arc iiieny mkea 
In a row t« pot In motion, LI is cffeclHl by A boxiiontal ihfifl from the Ucam 
engine^ willed by mejina uf Ikavrl paring pu|i Ju inotiou a aeriej of nuts r 
firrrwed ap<in the raku-foda, by wbieft Ibe variiiua mk^ ore mode itllcrnatelv to 
advance and Jwode* * 

For tlrn pkirpOfie of m aking llie Interior itirfaco nf thepms RimDQlh, to facil i tate 
tbo j Fiunval uf ibe i-ult, the piw» uf which it i* compose il are united by 
turning rl.kwn die rdgr» at rigid alL^kw, and rimiing them together, Tlie 
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e leant veisols undpr tie pons htp felfCfiglhFned by a mimlNT of lint-bolt* 
attached la the j mnin^n underneath ill© pans by e forked end* toting Lit ibe 
lieni joining?* and to the bottom of the steam tde^oI, by being booked to 
EtoplBB. 

fiinmal. a FpLH tr J wi anufacEurpr of t^U nn Alt extensive scale * has 
taken out BEVPffit Mlents for iiuplfcvfiDdutj Ji l |]^ mrolutliuril arranpciuenE? uf 
tli& process. I] iu Lut patent ft hiirli e mhodiei I be lending churac terblicft of 1 1 If 
previous plans, may be explained wJlU reference In ihe JU1 HCS-ed diagram, which 



reprvionLfl- ft mtirt] ieeilftn of ike apparatus, with two tim of pans. n ^ a n 
an; four furnace^ ibe Huph from which ore extended under a caniddCTihle range 
or surface of the pan=y which are of the shape reprr^.-nted at £ c, the deep part 
f tiding made Eh receive the tuU llriruwn over by ■ h > ■ hullisirm. and eIid such 
portion ns may he scrapd frum the surface of A* by mtuna of (be tnslnmi D-nta 
fhawn at d if. The deep chamber! being removed hom the direct [fetum of Iha 
fire, prevent ihc salt deposited tljiircin frettn becoming burned ;. emd din? recep¬ 
tacles being at the ddes„ lbs salt is conveniently Ecoopeil ouL Thetteom raked 
from the lower range of pans is then ympluVed to beat rrn upper range * t itf 
Jces area, supported upon Rii table framing, lined interiorly, Id confine the Pteam, 
ftith boards. Id order that the water resulting fruna the r'nhdetinnE bil of the 
otram flgailisl the baltiuns Q£ I be upper pans, may nu t full back into the lower 
pan*, two inclined planes &re formed,, which receive die catideuEcd waler* 
end conduct it into a pipe i whence it i» c&rricil oET by a gutter underneath. 
In throe inclined plane* suitable apertures are madi- Tor the pass^gr of the 
ascending Hearn from iht lower in the upper boilers. 

The patentee rthvo propn&t* to beflt a third set of pans nWc the second; for 
tlild purpose there is a centra! fljicrltire to conduct the steam to thim; this 
npertnre is ewred with a *ap. 

The object of Mfffii. firujthwaiie and Erlcsnn, who specified a putcut in 
l^D r for 11 an improved method of tnimuthe luring |s thfc wmimfuclttre of 

better salt with a Ides exj^ndiiure of fuel, which they propose to ellcct bv 
heating (he brJnc considerably above the boiling point, before any erapcriltM 
IS permitted to Sake place. This i» done by confining the brine, whale Wine, 
m ft d«c bouer, and then permitting it to-pun fram a pipe of j H rgt dmictions, 
extend urn considerably above the (op of ihc boiler into a slwlbw evaporacfng 
ye^al, wbi-rc ihc process goes Ml till il ceases, from the reduction of tha 
temperature ■ when this brine h conveyed la tfa« boiler. cAlcring at the bottom, 
and uffiun healed; tttd thus a drcuklLOn is kept up an dia prince of fli e 
usethodj wlitcli wc Lave l^forp described, for communtaiiing heat bv tbe 
cirna a j^n of water. The lower cfld of Ibe pipr which exlandi fiom the 
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top of the hotter ia Enlarged fur the rcce|?lmn of ft |>taJr of roue*, fiied on fl vcr- 
lied ar» extending Ihmigh a stuffing boi *i ihc tnp, wbet* a pulley ifl attached 
ta ocnnnnmrciiJF irmtirm |ra tbe vanes, by which, MTurdirij? !0 itit patentee fl 
tfalenicnL, ibe circul&tbiTi nf the ffLhid iz promoted. The brine i* made in p-aaa 
tbNiiidi ^ rli-t-]I vejmL with a Teftk'ul paxtltEciu, before it Enters the evaporator, 
and I Fl! - * i llIi another in it* n j !Hm to tlJo hniJer. The evaporator is a. long v«h!, 
t?f the tliI'ttk uf ■ pamJtrbpgnun ; and ft vertical partition eiicniling frnm the end 
next ihn-WHler r<i within n amall diatmieeaf trie other end, the fluid to 

pFiaa along one side and return by the other. Ah the water eriLpomtes the sail 
1 * i] 11 iium jrun] on the bottom of tlie evaporating vessel, and ii removed tluTefrom 
by scrapers* in Ibe usual mnaincr. Thu principal advantage of tliil nrruUgcincnfc 
ia the entin' removed from the fire (»f ifift Surface on which I tie atilt is dr-poiited ; 
and, couittpienlU'n lhe formation of pait-enut, (if scratch-flak, in completely 
prevented, Tiir, as no evaporation lakes place in the bailer, no sJt can he depo* 
died fbery# There are a set of curers for diminishing M pleasure the evnpo- 
ruling surface, by which die fineness of the cry* re La of salt cati be regulated 
with the gL'CBtEHt facility. This nrratigemcUl evidently contain* many LialyuJl- 
tag^a, as for as itgMrdf the quality of I ho suit i atid Wurll it 19 coUMih-ml diet 
the beat com mini bated to llie brine can only caenpu by evaporation (a* t ht 
shallow vessel b made of ciTO-exmchicting material*}, lu eemiotnieaJ application 
wilt, likewise* ht found an induc^niL-nt for its- employment, 

TLc Hies and ijrpartolltPP of sail ns a enlnuuy article are preriy well nnder- 
ntdod ; but there are some particulars it biting to its combination with for&igrn 
lubHtanctK. and st u several TariEtLL-n which thence aris-e, for winch vre most seek 
inibrmfttion of the chrmi t. LV. Henry baa favoured us with the reEntt of his 
tftv ahlo and elaborate LiVcilignlirmi far dclrnnin injj. with oecnniey, the dif¬ 
ferent TJirieMes of cntninon talt. (See tile PhifoMopfuari Traitnaettom J'ur 1910-j 
iJ In arursalt prepared b_v rapid evaporation, the ruidtildii uttrbnn/' mya Ur„ 
Hi'CLtr* lS tfl a niL^iiLTO of carbonate nf lime with i'a them ate ol naagnesi^ and a 
fme ssUcecrw JiHinl i nrnl in the ^itU prurjuri'd trmn On&1 lire britie, it Is nlmuht 
entirety carhnrtBtO of Ilmo. Th* inMittlbk- part of the IcsH pun; ptecea of ruck- 
lilt li chiclly a rnnriy earth, Tvidi s-omo sulphate nf Ihnr/' 


A Tahir vf fht ran ohm itihxlwtrry tmntabwd in Salt, acc&nlina to Dr. Henry't 

Ejrprritnrut*. 
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Tiie kind uf di p^iiErat iceerdirif* to Dr. Henry, most ^minentlv 

the combined r—■■——•:- * 1 — 

will be best ad 

It trill remain ^___ ^_^__ __ 

dually dlBolved by the fluids ibat tiXttdc frLttr. ibe provisions j thus iijcnjJ_ s]j! ng a. 
aiow but«; ■ristnnL supply of lalurjMed, brine. On llitr other hmuL rut the purpose 
of preparing the pickle, or of striking the mcai, which if done by itnmertsiuii in 
a flftlnrntpfl luLuiion of £fiIt, the smaller grained varieties jiiiHwi r ^uiliy well, 
w. on nccdont of llseir grtfslcr stnbilitv r even better, 

SANDAL WlJQD. a fiue t hard, leman-cclnnred wood, having ft fragrant 

1 i**?" ^ T ^ WI chiefly in IlidiiL, and ii Valued for iti miididltnJ firtHMv ll b 
chioJ ns l» jn the nrtj h is for the Ruet species of cabinet and inlaid worki eElc 
fbliri ration of films, rules, and various article of turnery, Loya* &c. 

SANDARACH (jL- 41., A mlooiu jLiigic,, which -exude-s from the trunks and 
thick braiicbeu of ^evend kind* of juniper, In warm dimntes, and particularly 
on the efiflal of Africa, from indnoui made in the bark. It has a light agirv- 
able smell, and is soumtltDici used met] kill ally, but more Eteflcmlly m milking 
varniihciL D 

$A^D1\ER, A whitish continually caflE lip frum the metal fgi it ia 

cbIIi.'h:],) whereof gloss is made; mid, swimming on ii^ surface, la stunned idF. 

SAnDhlONIlt ni M t*ar , is ■rs^eiiliEilU cvmpcetd of groins or purtiel-ES 
n! jtitud, either Uni Led by ;* mixture with other BHlicral mbstniic*#, or adhering 
withciit slay visible eemcniL The grain* of simdsLoneH lire geueniJly ouinir^ 
sometimes intermixed vri-h ftispnr or sliile. 

SAPPHIRE. A precious ■ mur, «.f which chore one eeveraJ varieties; neal 
to diamond* it LA considered the most vriluabk of genu. The white and pale 
bine vnrietlts, by exposure to heat, become incur White, cmd p whtli nit, rxhibiL 
so high ft degree <.f iLEBtre, tli at ihoy are nand m place of diamond. TJ Jt man 
hj-hly prized varieties nit the crtlveou and carmine red * fhe*c are llie oriental 
ul the jew* Her ; LbenesL Ia^/fAire, urns hm r the yellow; nr orient*! two*. 
Th* nsterUj. or *tur stone, is a very beautiful variety, of which the colour is 
gefjcrnJly violet-nd, and the farm a riioml ■ :■ I. with trimfriled ftpleej. which 
exhibit an Dpalaswnt llutriL A sapphire of ten crirats' weight b considered to 
be wwtli liKy guinea. An orknlfr/ r.^y of thirty carats, without flaws, and * fa 
perfi-ct col uur, is eoniMered almost ft=i VoIiLhIiIe as a dLrimond of the §nme weight 

S A It DON YJL A preeinua stooe T C&nsiaCmg of a mi it u re of cMccdnny end 
^.rndjam meticthnea ill ittntn, but nt other limes blended together, h is thnml 
first striped with white and fed strain w hieli tuny bt cu£ hi cameii 11 a wdl u.i the 
onyx, S-ecund ; ^hilre, with tcJ drtiirftkal figures, much re^mhline the muchn- 
■lodBp exceptmp that the Rgnrea tn tlie latr.-r arc of n bl nek colour, miic-id of a 
red, 1 hero u no re.v3 diffcKnce, exeopt in tht’ vireumstiince of hiihincaji hotwef-n 
Ulc anys, carntliEin, dinlccdnoy, timlonyx, and agate, u 5tVrftb<|yilfcig the diffl> 
rent iiBKiM bra tawed 11 pun them. This stone was formerly much emnluycd for 
the sculpture of dftmoM, J 

SARSAPAHILLA. a medicinal mot, obtained from Peru; it Ootu]^ of a 
preat niunher of lung strings, hanging from one head ; they aie ESVcn In decoo- 
tann. ns ft diet drink. ' 3 

T 5 "! $***? o( the fr""’* «* in ordiiiAry window into wlilch 
dho jIms is (isfid. Some improvements upon tiieie ere give*, nuJer Ht i c ! e 

i ft now. 

■ , I ? e ^tntriein tj-rt, of (ho W-| kkJ, imported 

ii lo dW^e^MT 1! '* 1 i#1 j ht U ,J 4rm - aperient, and tfUTToboronV' end 
^r„ i . ■ ™ ef ’- ruU J' en n;loyed m punfyinjr the biuod, f ur wbioli purisuse on 

:«r,r arefc ; a ^ i™- 

«a<n7!.n I Vj] 1 ' 1 " 1 U f ^ ycrj ™ no ' 1 ' “ jd ahiJlirtg- Tlie woof il 
E“i“7 -mdern^tli the Weip, whlti i« fin., .end Atide m!, end an 

LttN dEpcmiji Ii, dwu vri $ bt'iiLLSy, 1 * 

Th “ " c . t “C ; ti» ns more eon bo received. A (Euid 
m ulutiem u mnek uf «]y Jutjutonee u it am dieulve, ii mid to be 
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«atu rated wish ii. Bat satin-mien with m* substance doo* not depiiv* rise 
fluid of Its powc r at acting on, and dissoMng *miiik oilier Untie*, fuhL in many 
it Increase* this power. For example, water Mltumted with common 
aall wh\ dissolve augur: and wnkr ULlu.rn.tod. with carbonic add wih diaaoire 
iron, ili'.n^-li without thii zi lI J Le i mcl its ncliun on this Toeral it scarcely percep¬ 
tible. Tin- word im turn troll hi lifcuwiio inud in another sense by chemist*: 
the union nf two principle* produces A, body, the properties of width diifcr from 
ehmn of its cumpenent parts, but resemble those of (he predominaitii^ principle. 
Wilt'll I be principle* are in iuch proportion that neither predominAte*, they 
are said to be saturated with each other; but, IT otherwise the more preduiu i- 
nnnt principle is said tu bu sub-suHinted, or undrr-EaturuSed., Hud the oilier 
Eupcr*aatonileih nr oVer-SAlitritafL 

SAWS, ANIl SAW' -MILLS. A saw ie a cutting inUrninent, wilh ft serrated 
edge ; a fliW-EJ i 11, o machine nr bnih]mg r wherein several or many of thas 
in *trumenta ere actuated by horse, wind, a team, water, or other power not 
derived from human agency. In the earliest agw, the trunks of trees were 
split with wedges into i u m any and us thin pieces as passible ; and if it wm 
ncccasaiy to hare them still thinner, they were he Wit nr shaved by -sharp Eos t ru¬ 
men La, Until reduced In the required rfimrEIMmliL 'I’llis -ample tel Wasteful 
method of miking bouni?t bus Urn continued iu some jdiieca tip to the prerent 
lime. Timber b divided by riving mure expeditiously cl mu hy pawing; and 
the boards mv much sHunger, ri* the grain of the wuoif If preserved, iti-icud of 
being cut through by the *aw, which le^^iad it-* cohesion or strength. For this 
r^nn, tin oak rafter or beam, that bus been suwii, b not generally rq itroug ua 
one of dr-d, owin^ to the straightur** and uniformity of the fibre* of the latter 
being preserved whole* instead of being eyt through,, n~s in ibe irregular grained 
ouk. Hi- - r.a■- - of ra^kr arc mostly made >>l splat dmfaiir, an 1 3]_ v eon be hriit 
without Injury, and cim BOi Ofwity broken fay percussion. 

11a tf frimitl.. : 0 w«i ji - r' n?ry great imlfqBity; the f.im'k* pi nerd flier 

inventor in thfHr mylboTagy, among thn-i- v. h ? iri they honourei! os the grp-at eat 
brliefruUnrs of mankind. The invention, El is aaid, orijrLuutcd in the circum¬ 
stance of a jaw-bona uf a snake hiving been employed us ,111 experiment to cut 
thrmigh a smzdl ptefe- of wood, which iUcCrsded so well 5 hut the Opt mlor deter¬ 
mined to make one' of iron, Ilya pain ring, which is preserved among Eh e nuns 
of [[amiLaneum, ^ evident tbai the suw .1 of th^ tjfsdail rurpentors h.-wl the 
same form h and wt-re mad# in the like mggnioiift manner, as ours are 111 prescnL 
Two genii urc ih#re represented aa at work with a saw, which fans a perfect 
reeemhl.LEicc tu our frtwif lo Lhe bench on which the wood is laid there 

are a uurijiber of faote.^ imn which liic rramu .* that hold the timber qtv- struck ± 
W hich am UkcWise of A namilnr form to oar own 4 facing like the figure J + 

Saw-mifh afn likewise of grenter antiquity than ta genrralEv supposed. So 
r early os the fourth Centura 0 saw-mill ivus erected on flic suatill river Rueu r, in 
Cicrmany; it ia probable, howaver. dial this Was hut a rude contrivance, as we 
find writers uf more modem times speaking of flaw-mills as new and uncammou. 
The old mnitmctioLi of theto bad, thcrt?fore s ?rry likely^ bccu lost, or t!ue im- 
prove ment was 10 gjtat m to cause the more modern to bu looked upon at new 
mventloor- 

Ft cannot, however,, b« doubted that saw-milEs liuve been in use mnre than 
four hundred years. Upon die discovery of Madeira, in 1420, mill* v^£ 
erected there fur sawing into plank* the various CxceilenL timber wjtli which the 
iriand abounded. The city of Breslav hod a saw-mi LL in 1427- which produced 
a yearly rent of three marks. Eifurt hod a saw-mi]] in I l?0, I a Korway ibe 
fan! aiLw-nhUl wjus- built in 1530, Soon after, lhe first saw-mi!] waa built hi 

the bishop of Ely, 
hnvmp seen a saw- 
deacnptioii.. Et was 
! received Lho great 

Hnprov&nient nf hnrio^ severql dlffiereuit «Lw-hhidc?, by which a piece of timber 
Wdi Oil into many pkjlkf ut the bum? lime. At Saardaiu, in Ihdlulid, were 


Holstaim another at /oacfamitqJl- In the year 1555 
ambassador from Qu*rti Mary io the court of Rome, 
mlLl at Lyons, it was the Light worthy of a particular 
Hot, however, until the sixtcenlli century that Rfiw-mi 
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erected a vaal nambr ftf iat-nulU, Had it Iivlr aiill a ^rpnfc titHny, notwithatandfug 
mare tbem a buqdrcd have been given Up uf Lain yean, 'ITie lariat tnw-ruiS 
thut h ua prrbupi ever been con stnic ted in In Siretlesi n win 1 re a waLei>wbeeJ., 1 2 
fwt. ill breadtb t drivea, no lest tliun 72 daw* at tbe dudf tuiif. 

11 wm no i until the seventeenth century tliil Eisw-mi]U were introduced illtn 
England, attended Willi the must violent Eippasitiuu from the n.i tv t FrH , who 
npprehcmlerl they would bo the means of depriving litem nf their fubdatence, 
Same Ihnl were UnJfftakcti were abandoned at tilu outlet, and Others were 
de*[myed by the populace. 

Tile ibuMdOJi qf tb jimrut day are of two distinct kind* ; the riwu^r, thaw 
thhl fUL by a eontiimnne rotatory motion, and the reziprocuftiuj, which operate 
ai the Common pit or frame-saw. The rtrmtirr iw-M are fur ibe must part 
used far cutting up timber of send! dimrnnioruj anti the r^iprwaiincf fur large 
timber, in fufrnilig beorn^, Tllftrr^ plank?, d’c, util of large timber. Tin? 
import ant machinery of the kind urai erected by Mr. Brunei, at PmtsrtiolttH h to 
phnm the luechai uciJ world it* indebted for many important Inventloni and 
hrmrovementa. 

JTftvhig thui briefly sketched the history uf thin important though simple 
invention, rts 1 shall prncfeed In the dracriptiun n|" iti varicnuly 1 modified fnims, 
ar^i the prncesMi a deployed nl Sheffield in their maimfncliire : tuwLiich we shall 
add I* T\ account of the genera] arrange men I iff uV'mOli, ami & more detailed 
explanation of fkUrtr tmpfrnvif su^n K b\ which its utility has been oStrhilcd, 

an? made of a great variety uf fojms slid srae*, to adapt them to the 
matfridlT on which they are designed to operate. Tin- moil common are those 
hsclI by carpenter*, w ho require In ardmaiy nn less than fell different *4'*i ; 
namely, a crnrj-ruf for dividing a tree or log traiuTcreety. hv mean a uf [^u 
workmen, one on each Hide, who nltirnuUy pull the -uw toward* them, the U-trih 
being made to cut equally in each direction ► a pit~\,iu% for sawing the ingi up 
into plmik.5 nr fl"anlh|igc the operation Udng performed in a pit hf a vertical 
fin-riun of the saw, and U*Uld!y by a Hush of -v ark men called miwvJts"; n large 
/rflJTir’wnr, which is avaw-phta Jive, six T ur StiVfiU feel long, ftretebed iu a frame, 
ami used to cut timber IanglludluaJly with greater nicety tlnm ihc pif-xatr; n 
which lb a hand-air, with a blade c.vcnly^ight or thirty Inches lmig r 
n.n;3 b*ir|ng large teeth for ripping, ur cutiin? OLkt stuff conraely (Oul quickly f a 
iVanrf-jrjrj' (pccmtajly s^n denhm[rioted), li^uatly pfmided with ;s twetitv--.!’t Ffloli 
blade, und angular tee Mi, fire to the indi? a fifmrf-vnw ia ibe noitoi a .3 lha 
hruid-eaw, but with finer teeth, (fleren ur eight Jo ih 1 ? inch r | for L 2 u.ttan L i[j ■ uid' very 
clf.iin, nmd fur ih- more dpheate or exact ?pDcsi?a nf work, Saws witb very due 
leelb r anil very thin blades stiffened -.ritb stuuL plee^ uf iron or bnuf, rivplted 
to the back are abo (.feacni, of aereml kiuik, which at i e dja til igniihed by dm 

Mveral Icrm^ ^rc/aiZ, m*h, earca-jf, and ffrtt.w, indicative uf their u^ca, anil fllwi 
of their fuses, wlii-^b vary frnm air to twenty inches hi length - r ^vcroJ verv 
nermw iawr, indiff'ready frilled iock T company Icp-hofey and iumbig suwff 3 fur 
cutting out small pictcs, and tpJJU ding work; *rtidl fmmr-sairx i aix or eight 
mchfi long r *re eDmetitnet ruqnireii hy the carpenter Iw cutting bnlh wood and 
imn ■ the teeth of the Latter being smaller and mare {ihtusc tbari the farmer, 
I Ii>t* are iTMUy mwi Ufcd by other mcduUia which differ from the carpenter^ 
tJj f of wind] would he uninlHpeating; ahull therefore proceed to Lake 

a brief notice of tbe proce34 of manufacturing rnira* a» prectt^l at -Sbcffidd, 
fretn whence three-fourllw of ih^ inhabitants uf the globe are mppUed 

T\\~ ^erv commoneat kind uf Bawaare made of imn pkU*i F hammer hardened, 
and p|unified Upon an anvij t give iheju Utmedcgree of ■Itffooai and elMtidty, 
\ 11 . iUHtrtlm cilia are, of ctfUTiV, spurnfii by tbo workiiiL-u ; n ever tljtrl t?aa, 211 
ibPLT coat 14 lilt trilling, they are purchased in great qiiantlllrt by lho&€ who 
consitltT any *dW to bo bettor than no saw at all. 

Tim tnura un which wurkm*n employ arf mud*, imminttliv. nf rithoi 

i&twor ,(«!; but tbo quaLty of thwi* nutoluU may tlifflfr, a. well as thi 
, 1 Vl ." ™J™ n ,, ,!n )i ■* *v*ry poiiibtc den», The common lost of* gooff un 

><■ ft beoJmg it ttito a hn*, omi letting it spring ng4tn into ft stmfghl 
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lilie r ift considered by suiue per^rai as a fallacious and urnfC?riBary testf and lliat 
|l flumelimea spoils u saw, possessing in Other reiprcN all the propeme* ot ft 
vd.uabte tool. A dkpute has been rai*ed till this jmint, and ably iadVuCttted on 
both niilw- frW cut own parK we would dm ply observe* that fludh of 

springing iuMttbly proven *ht> uf thir taaeuriaJ properties tif agoed law. namely. 
Uniformity uf thickness In the blade* iLcid perfect elasticity j properties indispen- 
*wbty il^snj to the UHskllfhl. who Lure not acquired tb«> Irafc of holding like 
UW %bdy eii i iJ nlOTfcljT it couatmitty in ibe unit piano; and whe 3 tn oonetfquoiiee, 
frequently bond fits naw* which is I bn* infallibly spoiled ; it duet not Mpriog back 
to its prefioui (tnughtncBa. 

Experience horn sbnvni i 3 rni EM I aLeeJ is the best material Far mokriig saws, h* 
will I m most ottnT tod#, ou account of the greater uniformity of \U structure* 
which u nut lost by t he subsequent nfreratliJiift of rendering it nialteabln and 
elivatkc. To prepare liria. material the liquid metal in pouted into q cost-iron 
mriulil, 0111 flf whkli tin- outing wbetl coated, is taken. Id the form of a small 
alab, about II inch thick. Tli tft H?ab is next laminated between rollers Until it 
ia fcHfclided ti> ibe required dimflWQUi If idtcnded fW the Inrger kind of saWJ F 
03 nil! or plteeaws, the whole piece may hi required* m which case k li dipped 
by to the required shape ; but if for iDlUcr articles, fl h out up into 

Hlit:ihi d piece*5 llif edge* 9 are uoxL perfected by filing,, and ImMing the ELiit 
iideofthe pin tea Against loret rpilnilnSujyr*^, which graces - prepares them fur ilia 
cat tine at iluj teeth, T 1 ilh operation is UP tally performed by a dla-cutter in a 

flv-pre™, the i'll 1 of in* saw-pi rile being duly regulated, F-n that the teeth 

flfijill be uniform , the large teeth being cut ouo at a lime; and the smaller, ttfn, 
three, or moreat4tlUte,according?u dreiUti^fimceg. Tim-wire edges lefton thetefclh 
of Ibt' plate* by iba cuttlugniul gir k-^, flre nexLremnFfcd hy film]!- TIie sqHTilS ;M* 
Hl | harden in 2 and lempcritig .-unii^d. which require conacdcndih* care arjd 
attention on tha piir! of ibfc optralor. A Variety of fatty niriiptiaitjoni have bctia. 
ft^omracminl for ihia purpuic, -n pj^^i : 3 Hlng peculiar flliency in hanli-n 11^ 
amnuLT^l which we may kdit4knee temt rscommcnded S?y Mr. tiilk “hu Pppuars to 
Hava TiJid eonmderablc V^purinteE in mailers of ibe kind, n 3 i*l to ba aomawhat 
ncquuiutt^d Tvirtt tihemied ncitncc r Wc vhuuldt tithiTwLw, hare UikfR an exception 
ta dm variety of fifiuilar irigrcLkjyiil'ji in \\‘i* eilrfruli. lie dealrea iu to melt 
together iltlw «f Uwk mHJi Bind lib of pitch, unit tu lbe&? twheu melted) me 
hJEmU of ne&tefbot oil, 20 lb* of beef snat, rendered, and twenty gidloni 
ncnUfi>fltuiS. All llm-e ar to h& Wod higulher in an iruU vt^i-l uueiE tbe 
nqiLi'iTUi ra|j"Ur ii drifcli utT, and the cOmpodtian will bike fire- by the opplkil- 
t;,.u of tlame m the iurfacCi which S» tlwn lc be cxtingtlJvbed by pU’injf on the 
MM of die V4 -ivl III. noir-pl 11 ■■■ - btisitg now Etealed in ftreverbv-i etmg or other 
iUitablD furiwe to a sliernr rrd p ere pnwEpitei d ed^wiae Into tha liquid 
InfatiiTT iu.i t men tinned, oOnlamld in a vessel of n proper figure for that purpose, 
ailrl When -Liificientlv anted llicrdn to he haDdkd, they arc taken onl and htc 
femnd to he extrenmV hard and brittle. Tile unctuous matter which adheres to 
the plates hdfj* next partially removed, they or^ taken up successivdy by a pate 
of totiiH, und passed backwards and furwards evi -r a dear charcoal hrr. *0 as to 
cause the uuclunua lli.itter to inflame, or “ blow lC" aft it is termed, which 
raduceft the to tha dcaircd temper ^ and whilst the saw-plalea remain hoi, 
any warping they may have acquired in the procaaa, is removed by smart blow* 
from A bammeri irttet an anvil strewed with sand, to prevent ibe aitick frtHrt 


alipping about- 

Xbe next operation h planiabiug by ham mm, which renders Ihrm mart 
even and equally Hattie ■ aud the dexteritv end Cflre wiih which ihi* npi 1 ration 
(ho difficult and tedious tu ordinary ioutbs} i* performed, is a reniarkahle 
inslflttCE of what llLUHcm ajt Ls eapohJe of by long piratic*. 

The saw* me HOW ready for the grind lt, ifh 0 fipplies to tho circular facie nf 
n brva grindftlojlc l>y an intt-rpoNUig butird. agauiBL which lie presses with alt 
his force, 01 ag tu ijrlarl it as weedy fi> pn^iLile. Standing On tiptoes, be 
Htrelch^s himsel f aver & large grindstone, which k revolving with great rapidity; 
ids bands, 0ims T hTcaat, oud knflos, beiog all brought into operation to produce 


m 
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thn effect, wWIa he become covered wiih ocbrou* itud^ formed bv diu uttrl- 
turn igriurt the atone; nn opmtJon upperrtLiiy » dangeraii* and diugnta^ 
aa to give pmh to Qr spectator, and make him wish Id see a mu chine ill pok¬ 
ing the plnce trf ibf eiprrnlm-^ " 

i saw-pUtw materially impair* their pervious ftritciRpa mad 

t-Usticm ; they are, therefore, submitted to a second hnmmrring bj the 
punishers* eri d are'afterward* heated over * Cnke fire until they attain. a faint 
WftWB restore* iu them their elasticity. TIid Wares are nest 
, j1 - ^. LiS “' E °^? r * K^pdUMlE, to nmovf the appoaniidrE of Like bimner t 
nnd nss over * fine hard atone, to remove the scratches of dm hut am! kite it 
dm kind of P alwh required fa tile market for which the »*** arc intended, 
i* r l ™7, u !J KHe die £ Wig VP lire! nf buff leatllHr and emery, nr die - hard 
e , w i\th Is iq wlieef uf hard notid, vrodtfld harp, an: also itiel. bh accafiLDn 

I 1d anj < ^ e * rU m*y Wu acquired dqrfny 

“™ Mil "hlodud," limt £ .Murk upon .1 |Ki,t uf 
“T ™ iud » by me Atm of a *tna!l polished Wumtfr, by which the truth nf die 
Work u presumed to tro perfe^en). 

Tim saw* DTCfiest “tWr-d otT" by wnnittu bymtuu nf firm empty nibbftl 
over them Wnglbway* by 1 piece of cork-wood. whkli give* them an airceabEe 
even, white tint, and a vejy level ap^&rmiee. limp arc neat landed to the 
better, who places each alternate tooth over dm edge of a Jude anvil in an 
□OLM.hr iWimi, end strikes them *> as to betid wli uniformly into (he 
ru Hired deviation W the ptidw of the saw j then turning evtr dm saw, the 
ettlrr rinke-s in like h. turner, the nilemate teeth, which ho k-ft nn tombed on 
j. " ! . ,Ji;r icdt J J " ,1MUinc * ea ^ h wcemiee tooth is nEW En otvpntite 
dl «5 t,wl ! - ! Dt !h * ? lftirLd ^ blade Of the ^w to pm through ihe 

W 1,Mt " b r^ th aEt " k™» 1 - give 

f ^XA tf 4 eh “ "; 4Wjn ^ Ti * C cet?t3] of tbe saw' ap a^in 

timrlied lip with u file Id frll«il tht-ir illfltpeuing - fo T whkb ntirtHi^ rhr-v are 
i.vL-d hd -veen two pl^l^ or lead l-i uj tain iH [ in tire ebps of a after which 

b 5 ™J ™Ji“ f “ J" d J ' n ' lU " 1Cr ' 3 " 9t ck ' lncd tt} > [tn ^- -ni P«ted in 

The Com, or mod? fit' construction uf tie 5 aw-.H i* e ] liv ,, de*™W 1^. 

*?»“■ *S“ “ d f* - - k- » JSTJ^SS 

” f' 7 thMfturt, E.mply ii. ]tlCt , r , n * brkf tmmqer, twu t.r thrust 

r“;;;ttz ^: nr ” t£r ' cennFct " 1 with ibe s, ^ rei ' ^ *** ^ 

A ffanioaaTT, it h wellknon'ri rfln hETltflda 
thmner t hmti a enmuion pit-wiw ; tuid a? it 
work* In a Windier kerf,' ft wadtl cffei't a 
CDnsiderikbEe saving of timber if it could 
he LEitployed in lieu of the pit-saw, in 0* 

eLotting Jogs up mlo thin hoards. To cHccl ^ 

tiki* ebject, an ini»ciiEouj shipwright uf p 3 

Kotlkeirlutbt: eanlri-ved die- aamri genie at re- ^ 

rircscntr-d in the subjoined mu a is die ^ 

lomr rnd of a fraim>iaw ; b aiecliLktl of A "" 1 

the lower bar of the frame- c the held- h 

fast; dd Lbo two pins - r the | e verj/a ^ 

double ardi, juerced with b&W tbo lever ^ 

work Eng between tEie tW(j paru )r f tV arch; 
the sa^r can be held to any degri^ uf tight' 
nesi by a (mail peg, failclled hy a chain 
to the end uf die lever. To shift this saw r 
press the levyr, tmke out die ut)g p lift yp 
the IcfftT, take out the two pmi dd, and 
tbc law Mng lifted, and twnng Jack, can 
ht tHU Ilk the next cut, and again f^tcnecL 
i el operating a c&fnni(jq 
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it W mU be necessary, Dt *wy lucceaplve. cut, to shift all the tnuwom* behind 
» saw to tilt cud of Lhe piece, or it Would hi- fmeetaaty in take the SAW out of 
the frame, whan a difficu.hr would arise of firing Si again lifihJy. Built 
th™ objectiwi* Me ofanited by the pku we Late described; ahd fiy which. 
W deals, planka, and beards, may be nit wlib an important sarin- of 
material. a 

Atl expanding wedge fur all L- tlse of 
sawyera, nwmenttd in the subjoined 

sketch, was invented by Mr. T. GnfSthi, jP 

of the Koyol fmtrftiti on, nikd was decked 

Worthy of an honorary medal from the i 

SSwaaftjr of Arts, a is the Sum die or con- a fS^ 

trE-piece, to wbkh Ib COD nee ted turn springs \.... 

ee, joined togerher it! h ; the handle alto 1 m 

curries a truss piece if- This instrument ia f 

intended to save the time Olid trouble of f~~~ i , . " 

shifting the common wedges, whiiu sawing 
up balftN of fir into deals. Wh?n llii &uw 

has *'nt two or three feet, the lueae onds of the spring cr arc to be brought by 
hand as nenr to th L ‘ centre piece rt M their ei ns Li city wiU admit; the cod h is 
then to he introduced ttito the cut, end Eke wedge is to ho thrust up tm tlic 
end of like Ryri 11 g, LIu- crc?i-s; piece if resting on the upper surface o( the balk. 
The elaatidty <*3' the Sprlnga will then be continually opening the cut ilh the 
saw proceeds, to the lcfkglb of about twelve feet-j and the vurige, when at [u 
UltmwE. expansion, will he prevented, by the croaa piece, from fulling into 
th-e (ill. 

in the ordinary saw-mi I?, the fuws arc strctdicd in a wuodiiu frarm% which 
elides up Mid down within another r'niuic, in n -imiJar manner to a window 
: tbo motion is given lo it In- a rmnt, uirnfLed to a fly-wheel upon the main 
uaN, made la itVoItc by a walvT-whccl, nr other power, auj connected hr gear 
that will give four Or five revulutionu <>f the crank to one of like water wheel. 
The timber ia fastened upon a carriage, which i* a harhmnliil frame, sliding yr 
rolling between guides r-rj the Hour of tire n■ ill. ami *f inch dimCudans ai to 
pass between the vertical frame, purfiedkg by a regulated motion, ami irou- 
■ randy presenting [tie timber to thv action of the -owe. The saw* arc ao fitted 
in the frame that they can be removed hi rt few minute*^ and replaced by another 
ect of ihnrpeikcd saw*. 

Considerable improvements have been made upon saw-mills by Hr. Bnmot t 
Mr. Mandalay, ami many Giber engineers, who have, of lute y.!ars P been 
engaged in their construction, Tint introduction of circutar which net by 
a continual rotary mnliniw farmed an important era in sawing manhrjpry, from 
tho ureal facility, prccMon, und rapidity of its operation. A .saw-mill "of thij 
fciua has been employed for many year* M ihu ujanufactary of tho fnganiqqi 
Mr. OcofrjB Smart, ucnr NV estcninatcr Bridge. In this* modou U tnipariL-d to ,i 
hurizcmtiaJ ulnifi, on which 3i a &pur wheel that turns a phiion on another hori¬ 
zontal shaft; an tlita second eliofr. tlie hearings of the gudgeons of which are 
supported on the joists of die floor above, U ft hand-whc^l p which communicates 
motion:, by an ctdEoss strap T t& a pulley fined nn the spindle of ibe circular naw, 
and caiisei the latter to revolve with great rapidity. Tbs ends of the spindle 
fife conically pointed, and the end neircFt h> the sutf turns ID a cavity made in 
the end rofft ifreWi wha*e nut ii fixed and hm a firm bearing in a stunt bench; 
the other Clld turns in a similar screw, pa^EHl through ft cross beam, mortised 
between two vertical beam*, citcnding from the floor to the coding ; dm of the 
beams can bo ^piwd or lowered in Ita mortis* by «dg« put both ilmrc and below 
its tenons, hi order M adjust the plane of ihu saw to the plane of [he bench, 
there u a long parallel iulcr, which ran be sot at any distance from the saw, atid 
filed hy tneani of »cre*H guiu^ thnmgli cirL-ubrgrouvBs cut through the bench, 
Tn using the machine, ibu tuler i* io be set the proper dintunec friim the saw p 
accufdinc to the piece of wood to be cut] and as the saw LUras rciund, a work¬ 
man slides the cud of a piece of wood to il, keeping ila edge ngmixi the guide 
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or rvHer, that it may cut *trasghL The opmEion sa e of course, very expedi¬ 
tious and accurate* Lathe* are now frequently JjEIeEI up wills circular «wh, 
Some improvemcn t§ in meehcfflUni of the luttEM - kind were paEented hy 
Mc*nn, Ssitnrr and tlrpcnu ood. m 1H24, which we jhall bere describe- Thu 
firrtt improvement mentioned in the specification rclur#i to the mtapUrtiun of 
two circular saw* operating together, instead of one. to iTUt Through 0 piece of 
timber, By the usual process it mjlure* u circular saw i>f five feet In dknlfi*tor # 
to cut through a log of two feel in diunoter, in eonwsquenee uf the obatruetHtfi 
nf the axis Dud supporting ihdtiHffri; but by tlm appUcedoii of l«rn ^ ws 
little mure Lints half the dicncter of the tn|lt large aaw r one aWe ihe lofe 
ond (lie other Under,, each making an rarieion rather mare Lhtin hnlf-wwy 
througlL, ti^e division is dE'ected with a romldmUfl BavElSi-; of power, and of 
tba cuit of lawfl, The annexed diagram is designed to cyplflin the mechanical 



amui^mfni aa is ibe bed of the Jifllr-tUtlT; kb ihe lug of timber under 
Operation; r r the two circular Haws. tllft depths of their rrepec tiro cub being 
Hpittflid hy two right lines (bnaing tangetiis <u I'licir pcriplicrlEti; these saws 
hftic pulley■ upon their axe- a, and are driven h\ endlts* bauds embrEcLng Ehcni 
and the dium-wheel d, to which motion !■ given by a waterwheel* or if! her 
edequ&tt nice humeri agency- The timber md tnutca ttUnti hoi Iran till 
r li.:ni i> e, and i-i acnirulEly guided Eg tin* -.iws by verticil] ruller*, not intro¬ 
duced into the fip rr„ they are common to iitheur aaw-i-i i ilia. HlP axe& of the 
saffl run in Jlrtcil benringH, and the timber Ed forced against them hy the revo- 
lutTjfi Eh: propelling rcillei p, put in morion hy unuLher band (rum thin drmu- 
u-hcel d< ihe axis ..f tlm roller btltlg confined by an Upright frame $ A; in ihv 
Upper part of u Inch frame turns ihe prttfrirtP roller i, which being connected ^ 
En I he Vertical bar i f jj pressed upon by the weighted lever k; the roller^ liters 
fpre gim ihr motion, anil the roller h a steady Einunc-rt tt> tLe od vane Eng poai- 
tin n of the hsg. 

If the limber i* to Ik* eut into planks a numb-or of circular saws are pher-d 
together ou Ihe nxi-= of tc r '^ilh flanges between them of the tbicknEE?. of the 
required plank*, and then Imbed EopetW; by these liirnns the whole Jog Ls 
nt one opcnalrcm funned mto bocnU; ami if ft he required to cut the logs iuEu 
scantlings or laths! e series al horiKonital uwi /, ptaced in like manner upon a 
vertical asi- m, nud driven hy a pulley n, cm the whole at once inEo tbote 
small divisions. This mode of applying the sawn to Work hi a horizontal planc p 
ati a ‘t to operate siinultnneouiJy with ifio*U accmg Su a vertical ilinrcltou, forint 
tlae PeCuiul Em purr men E claimed under the pE#nt rib 

A third tmpravbmeut ehiLrn-rdj fs for uniting the plales uf a Mri##of circular 
saw a closely together,, sa as to rtlilk-c e-tic cniupatt body^of taira,. without nuy 
iiitEntlces between Ehom, far the ptHpoee of reducilig ilye-Woods ruttnfly Lo 
»w-dnfii ar powder* linEnd of rite ustLid mclliad of chipping iff raapiug them 
for dyting or other purpose^ 
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A few vMnrt LB. 1521) Mr. Robert En.fman, of Unmiwick 
ftlarne, U.S., llivctitcd same imprmviinnM So. the conibndion cf rirctils* laws, 
(liid in tbo mo* nf iising "himW [timin'r), wliidi obtained UdxntUf* a, lop- 
tl|h m Amenco ; an* as tfiny ippM* 1 „ u, sUnsnel* into™line, and tlinl (heir 
fidupiiari in tin? country wnui-l 
tjnd t* beneficial, rotults, WYhidl 
here annex the description, and 
the intelligent inventor B remarki 
npun the subject IniLiiad nf n 
continued St-firt of tap-th ill round 
iJjt jneriphery s»f the oln^ titc 
other c IrcoLir EaW^MrJ^tmAlTt 
hoa only efght h or miller it may 
be said to have only four cutting 
1 nittnimentSj tacb cunUimiig- %wq 
teeth, which AH’ placed fit cqtial 
distances on iFie dmumfertnee^ 
end projecting from it; these 
instninreiais are raffled “section 
teeth. 11 Use sarin g uflabaur Eel 
conaeqijenci!! of thin form uf Haw* 
it b tfiJcuUted at full three-fourth* f 
and the surface af the timber it 
miMeh smoother thin when cut 
by the fuJI-tccthcd saw. On the 
aiLW-pIfiEo art -niso fixed instru¬ 
ments called •* Jtippera, 
bamg placed nesror to the centre, 
du not enter fbc wood on deeply 
as the saw* and arc adjusted so 
as merely La eqt off the extra- 
necHis sap part, rendering the 
edges af the planks milfaruily 
straight, nn-d fill the outs ofequn] 
dbemtEm To understand 
wliioh, it js, perhaps, nectary 
here to explain Co the render tLa't 
the log* are, by lilts machine^, 
cut up |jmgthw&e r noi ihrnutjh ilt 
% bill Trent I he circumfeTeftc«e r 
nr exterior,, in the Centra, ju the 
radii of a circle, it ha-s-mg been 
ttoeruJusd that planks* stave* of 
K'c.j cut (nit in this man- 
mr f p^Srsi miu'h more dura¬ 
bility, strength-, and elasticity r 
Ihiiii by the common jnetitrilS, 

JTff. I represents a side view of 
the machine, with a tag j n ft 
ready for w aking. /i 7 . 2 is an 
tud view of lhe same, exhibiting 
tho la® putly EUl into sections! 
ty. 3 u the Lv, wilh iu sartiun 
teeth L LI, L* Bird its sappers 
-M M. Fig, 4 lhows the simp* 
nf lire sapper. With a py«on % or 

till, to oJrnit of ita bring wt KConlirLr In th» Intended width of the riant 

hr, i *■ J* a , str T"? f,r UrnljCT ' twenty-four feet long, by fire 

hroad, the tttdl of wbteh an spit! At A A, /«t. 2. 1(, /?„, 1, it the' enrri,, J1 

ftbo»t tweltc feet long, “d f«ur troad. the rad* nf which flre 
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Ftg* 2: it travels upon Iran tnieli whirls, (grooved <tc their drtm»ferflw^ aflil 
nirj upim iron elides, ns shown al li R, iiy, 2, C. /*J4* 1 and 2, giva* iw(J 
ViKtrs of the Id* 11 li lLi-.t cpiiraeiin^ 

Tim kg ti fixed into the carriage, by mean* of iron centres* upon which i± 
flhu Tfvojvps, aiiu-r rich lUci'Eediiijf cut. At 11 fJ p l A ^ is Ff'Ti pn-Ft iif 
l'l* Miw, At E #3^r. I & 2j are shunted the feed pulley, and sliiflinj? gen r. 

] ' F regulating puHejs. O w an index for regulating tbf iliniEmiidi of list cuts. 
11, re vu! ring Severn and pirm. f, tlie pin and fulcrum uf the IcvCifr. J 1* thti 
stirrup screws and pin 9. 

Nearly in i he middle of Use framr p ti fixed lbs jvjoj* of t frw f which 

nuio Up*® JnrlkLrti rullera* supported by stands un Use floor.. Oil this ihufl is 
the n;iw f with Hi tappers anil sectiniwerlh, The rio«liolJ ti given hy n kind 
pa-55 inj: ruimd the mum puUup, end murid it dnitu itat nisi urnier it ; which 
may be driven hy hntie p steam, nr water povtr* The method hy whkb the 
anW fed wilti the wood to be dot, und the return uf the carriage for the sue- 
crednij* cut, la too muhlnT In mv own lo need a particular dcscriptiou. Ill 
various RnsgwxiflntB nto mgenintistLy contrived. und it mny be jtriUy Ice mod W 
keJL- iictLEig machine* for when once set in melitm P no other util thnn the power 
which drive*: i l, h requisite to its cutting a whole of board** uf uniform 

dimrlLiiiiM% oil rmmd the big, having their thin-edged aides attached lu tlie 
ccn tre-|iicce_ The* r board* heiii£ mild red, a second series of board* may he 
cut in like manner to the fnmicr f provided the hig L« big enough, 

** Tjsls niajjlLLiie 7 M Air, Eastman *ay*> " fiimkhca a new method oi tnamilac- 
luring lumber for variuiu useful purposes. Hinu^i the ciirulur saw had prt- 
kiciusly been in operation in LIlia country, und in Europe, for cutting small! I tuff, 
it had 111 it ? with the knowledge of tile wtitrr p been siicceasfiitlv applied to solids 

pTf^t dt-pth; to- effect w Inch* the me or Section-teeth are almost mdispt-nsable. 

" 1 JJ LLL V fir^t a( U-i upts to ctupEoy the circular aaw p far the ]jnrpri“»e of mann- 
fflc£urin|T clop hrustd-f, J used ^el,"! nearly lull of leetlij fur cue ring five or six 
in dkiptlij into fine lugt "J ho operdl:un regnirad a dm^rce nf power .‘dmnsl im- 
p .-iilile to h^ obtained with the EUMS I.| n band ; the' bnill CftU^ed the plate lo 
eapuELd. and Lhc =:sw to warp, or a» it h iLwimih *gt!t mil of Un&' Toubviaie 
theit diffimldcs, 1 bad rt?ecnirmj to the uh^ of scctiun-ieeth T and the impruvcuurJit 
COmpIrlvIy Huccccdi'd. file puwEr reuuircd to perform a gijren quantity of 
wutk hy die funner cncthu-L, wai hy tJjjh dimujisEied at Lanjsi tiirce quarter^ 
The work, formerly perfermed by ievejjLy or eightv tiiLih, was, hy the iiit 
mutloxi, perftsrrjmtl by eight teeth j the aaw-duit, which before had been reduced 
t'i the fi.umii*a of iLLtrii L p wps conroe r p but I be aliri'iicc uf l ho luinber, much 
mijDullirr ihan wls^n cut with, the full-teeLbi*d saw, The teatli Aire loade in the 
Jurm ui a luivvk i htil, .uui cut the lug Up, ar fro]n the cireuuikjence to rtie CEntrc- 
1 he Haw may Ik: earned by an eiglit-inrki bimil + and when driven a phi|ief *pt cd 
^Wliidi is from tyti t-u twelve hundred timet* per inlQUtt) will fc cut nine or ten 
inched Ju depth into the liardeit white oak timber wilh the greatest eaEc. The 
sapper*! at the aami- timcj cut off fnja] One Eu twu inches of tbu san h and 
stitdghitEfi the I luck of the Lumber. 

Ihc fikcility with which this saw will cut Into lucll hard nsaterial-i, may be 
suppoicd to rc*uli frofcti the well eatubldihed principle, ihai where two snbsEarct* 
Uj motrun, «mt in contwei, tlicir respective actjnn uli each other is in direct 
prujiwrllnis to their trspectiv^ yelucitiesj tlius, a ciirulnr plate of irou pul inEtf* 
quick rularv motion P witt, with great case, penetrate hardened steel, or cut 
t;irough a hie when applied to mn cittumierwiGe; and flic lame principle it 
n J ipl!.:; 1 hk lo a *aw for cutting wood. The requisite dcgiL-c of VrlncttV ia 
nbium^d by the CouUnuoua motion nf thv circular saw, by wlilcb olio it'haS 
greatly llir_*dvantage of one that has but a sbw motion* m fctfcu&t of dulling; 
aa l|il- tec l ji arc but Littla ahcsLcd* nj-idl In'ing nulv eight in 1 1 la irib>i-e„ Lut a few 
nnuurnl, lahoUr is rcqaund m sharpen them. Lflhc vducity of ihe saw were 
f 4 * ckLint ‘d fcu * »pv*d of hut forty or fifty por mmut^ p il Would require at leuat 
lour inch liuoda in aurry it through il teg ahu Ve dt-sorihed. 

u l- imwridne will cm from €i|jjjivei? to twenty hundred uf square feet uf pine 
tunhiLr per doy p ai 4 d^tWo of tiiciu m ay be driven' hy a com torn i tub-wheel r seven 
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or eight fact in diameter* hnvEnp hit nr bawd fefft bud of water* vrilti a cog- ~ 
wheel and trundle-bend, ho higlily geared, t\s tn give a quick motion lu the 
dm in i. w hich should he iiJhhh funf h-cri in diameter. The machine Ji an cou- 
atructed, a* iu manufacture lumlrtr from fum* to ten feet [n leugili, ami frum 
two Eo ten hichei iu width, and of any thkkhcsfi. Jt has been mtroduecd into 
most of tin- New England Ftatea, anti has given perfect satisfaction, like supe¬ 
riority nf the JliiiiW lid** fur Ltiree years past* been m iffiejcnily proved in liii* 
town, {UniDturivk Mm He*) W here there have been unniul])' ertelrii from fifteen 
to twenty wcnalei huIMlngii mid for covering the wolls of which thia kind ho* 
b**f n almost universally used. The principal cause uf its superiority to mill- 
sawed lumber, ia in the manner in winch it m niiiEUifatrt lived, vii. in being cut 
toward.* the ecliire of the log, like the radii uf a circle; thii leave* the lumber 
feather 1 edged in I hr exact ?hap* iu which it nliQuid he, to set dcuig oei a build¬ 
ing, and k the only way of the pram in which weather-board* of any kind can 
be riiiiimfactuted to withstand tm iufhurnce of the weather, wit hunt shrinking, 
t welling or warping off the building- Stave#, ami heading aho, must he rived the 
same way uf the grain, in order tu pass inspect ion. ’File nilll-sawcJ lumber, 
which r I believe, k now univeiaally used iji the middle end -loutherii itJitvH, 
and in the West Judies, for covering the walls of wooden buddings i* partly 
cut in a wrong direct! uu of I ha grain, which is the eius-e of le# cracking and 
warping off, and oF the early decay uf the buildings, bj the n d ro tllH■in of mufi- 
lure. That such is lilt uperuliuEi, inuy be inferred, liy exuEniu i ug a slick uf 
timber, which Ike* been e.Vpund to the weather ; the cracks caused bv lU 
riirinkmg nil tend towards luc heart or centre* which provei that rh w ihriuUug 
is directly the other way of the grain. It fed lews, that lumber. cut through or 
aerms fho cracks, would UOl stand the Catlier iu a suond state, En any litgec-e 
lo be cDJ3qi.Lrt.-d with that which is cut in eI,b sauje directiuu with them. 1 have 
tkO Hesitation in stating that one-half the quamiiy of iunihvr manufactured in 
this wny t wit! WW, and kot-p ti$ht Hid jiuueliJ, the same uumber of building* 
for an hundred years, ELull is now tued arid cull mined in fifty veara. Add Lo 
this, the reduetiun of eipcus-e iu transparcatLCJl, Olid fit labour in putting it on, 
and [ think every ouc must be convinced thut the Euinhvr mull Liliic Lured in tdiis 
improved way IS enELlIed to the preference. 

” In uumufactLiring staves mid heading, h great saving Li made in the limber, 
particularly uA to heading, uf which fti least double the quantity may be obtained 
by this mode of sowing io wtiai can ho nnKUTcd in the old method uf riving 
it; nor is the srtraight-grainr-d or eckhI tire indli^kHbk 1 for I he a aw, as it is fhr 
tbc purjHJse uf being rived. Thu heading,, when tawed, Is in the fumi it ihauld 
be., befure it Ls rounds'i] and dowclled togetber, ill I lht- L «lrfc MUg required b^ing 
merely iu sniuutlie Liff ihe outaides with a plaEke. TmhInt b?r slaves ought li> 
■ETaLght, in order lu tnil** but may be man ufaeinf*J hhj ^xriCt in uis, as to 
require but Little labour lu fit (Item fur netting up. Hiii]| qrlidcs are much 
lighter for Crjuisportutia 11 , being nearly divested of suppfflucwn limber* and. may 
be vut Id any ihkkness required, for iitber pipes, bogibends, or flour barrels." 

Mr, Aleaonder Craig, of isL, idk-rtlcir-iL« h m the county of Mid-LulJiiiiu + ob¬ 
tained a pab-tu, ill 153L fur “ certain impravcmenti in machiuvW de- machinery" 
for culriug limber intsh raum or uib?r nseful fbniti. H In one of lltese 
linprevements, Mr. CrJ^ rinplul i a dtff»b.r saw, wliicb he nnik^s to traverse 
iht whule len^tii of thu ven^ Us be out, while it revohftl du its aids ua ihu 
ii*md way. Ii b [unde ui imverno by ineana uf a cr^nk t bavin s * radius cquitl 
to half the length of the inteodfd veueiT, and u CoEtuvcting-ruil, of length wnP- 
firienl ID prcvciil tu» much obliquity of action. Aunifivm tellsLW! U prv*crved 
un the baEkd wbicb coimmmiqMfi muEJon to tint saw wliilo itopproEiehL * to, and 
recedes Iran' the source uf motiuiq by eaftfbg liir hand round b pulley 
Ftacjfined at a small distaUCo beurml the grtitfit dbLauee of iht taw- fnuu iu 
drJviEkg drutEL. Tli.n^h Wtr have menriuned but OEie saw, there are A aeries uf 
them attached tD the same frame, uud put In moliun by the same hand, wh!cl| 
is |irciSL-il dnwn by an adjiisting pulley between each port pf saw^, that it may 
trim thesw With mare certaint>% by erabradn^ Et larger poftiEin of tile circunl* 
fareiiLE of like riggen used gu their uei. The lug uf wood from which fb« 
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veneer IS to be cut h fltlspenihfti between centres, namilftr la thuNS of a Uiming- 
lnme t Dni! nsode to rotate in contact vrlth the ig i lirtl It iiiuy W nut in m- 

Vetl . Gerj ^ ^ cvfdonr, that m product on mufomi motion 
m Uidt part of the Jpg in eontnel vhh the is ncceasafy lo it* perfect 

fl£ ion , una ilm llie patentee hfts effected fat a yary i nemm u^ mfinn.-r: hi 
puts into efnw mottod. f by a 5jH*cien of ge-priug known by llie name -of tbe Endless 
acrcwp * hbof^ having * n Jta extremity a mettOUfl CfGnder, willk ft eurfuce 
Tm%hnd m ft ntiwnm imSku to thq surface *?f n nup; and ilm cylinder, Wing 
pTB&s-L the dtreumtennee of the lng r will cause ll tu rovolre at stud 

sanie. speodp Whjitover be Its diameter. The ■'ptcibiralicm b concluded by ft 
e.-iCfJJjtion of Rnarrftli^Enent by which I he aaivs on made to cut heyonil their 
eeittresj [ft ft & Lob on an? fag* This is effected by ftttuMng them on axes which 
□ nut project beyond the itufifei next thu fag. To the frame carry In fc llieK 
Haws, ft itcHeendjiig, m well as -mi fttlcrmitijig motion Is and the vender 

ibadc tci fold buck under tbo saws, ii jj dear thnt they 

+v depth, wiiliout reference iu thdr dLtttnetPn. 

See the article Vekiei. 

TI-lo sawing 0 f atone p as our ru&dcn cannot fall ip havo noticed, is an ex* 
Ircinely slow operation r ft ml no htlptriTEinEllf of importune* hns been effected 
n L + i **?*“. ior ^ kii 1 u Iibs : Ihft ancient mude of ghuudc a plate of mm 
strekdicd out m a frame, to rrcmroeftli: ho mean tolly by tbo two hundi of the 
ifiwyer, Heated he fore it, is still gencraHy {.pictLied hi dividing verv soft 

JS^SE *5? tipon the sEoiit, by nit elm of lU small 

nule te^tb, or notches, which ibu sawyer mnkva in iti r*W be atrikSnr it with 
iv conrat led; tmL I In? chief utility h.I' these OOU-luw is to cdfacl and apply ibo 
nrmjcki of Sharp >ind thin m carried by e small current of waEcr down into 
tbo mmsrnn, and iindt-r tbe =;nv. In hard alone, jdnmsi the whole dfa t t of 
cntr.mT f:i protluced by ih-j Jiltnllali of chfl son.l, aided by the impure of the 
weE^i.t of the saw. 4 r 

In 1920 0 patent «ru Liken nut in. .Mr, J.mea Tujlods, for «improvnl 
mic iniL-ry for ^Iwlng slono r in which. Waver, ti,v ftaTO e prinriple of cutting 
tu 1 l ’ UI 'j* c generol arrangement* of liEa .dnc-mwing-mil! are 

’■ —* *- 4 -. ** 

L ' F “i ™Ppo«'J to k under tin- npemiiou of a 

o', m " ol , 5aw,i *' r “t d t„ ,-,iA Ollier III ., frame, T ,- end* ..I' ll.i- 

irtainc are formed no tie under aide Into inaiined planes, wbkh run opon two 
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anti-friction toilers rtl cr,- so that mutton h given to the laws, each Hid 

of the frame will be flit mutely lifted up, and allow tbr sand ami water (supplied 
by a mrknlL extern represented) i o descend into the Itsaim. The jtntt-Mefcfeu 
rolltm a» attached to two iltEfea, placed in grooves, in this two upright posts dd; 
ELEid aru suspended by two ehslra rf, Wound mu ml tile barrel* // on the 
abaft p ^ tins abaft turn* in the bearing! shawn T and carries a third barrel £ 
and a Jar^e pEiSley A ; to the latter l- 3 3|iipeiidv-J jl weight whkli partly counter - 
ijnluiLCus the weight of the MWi and frame ; Olid a chain, posting round the 
baind fc r is attached at the other end to a sliding piece, OH n vibrating team L 
Thu gear represented efo the right hand of t he engraving Li for giving mutiou 
to tN Raw-frame, Tin power ot a first to aver being applied to the tooth ed- 
wheel m r it actuate the two smaller wheel* a u v to the shafts of which are fused 
cranks, which us they revolve give motion, by means yf the conn acting-twit no, 
to the cibrnibg beam ^ mid tile Latter gives the alternating tuution tn the* saw- 
frame lho jQVvral piilk L yi In which the frame is impended admit of its 
reguUr descent, and with an uniform prwsure. Tbn weight of the saws should 
of course always predominate over tha counterbalance, that they may act 

effectively upon the atone, 

tl appears from the gpedficatiun, that the patentee applies this mechanism tn 
the forming of nroove* moulding*. comicra, pilaster*, k^ of marble etui other 
atone, by means of pnjperly-i mien ted instruments* which are to mi verse the 
rare of lliu atolie, suspended in a suitable frame. By ftLljpeiidmg l[u- iH w» ur 
tool? in the manner described, it lb cflERfdenrd lIlo! a’great advantage i* gained, 

they leliiv tlicrrby he k^spL in a perfectly hutuo elluL Ldji\ so ihai the face *\i 
I he ittftle may he acted upon uniformly in all Its parrs, nnd tilo hardest part# be 
reduced equally with the softest 

SCAFFOLD* A temporary erection nf prdei mid boards, fnr tile coavcnirnce 
of building, or for the temporary formation of & «tugL\ £trc. 

St. A I p L.ItMi L I A. A coEEipiMitimi ur cement, employed to coil£ hulldfngs, 
form columns, stalut-i, ornaments, ke. Lfl imitation of stone, tumble,, Src, * 

SCALE- A matimi!i,nted Instrument clui billing of various lines drawn on 
■wood, ivory, brass, kc. r ami variously divided, Recording to the purpuras it is 
izHended io Hcrve; whence it lUUjuinrUfUkiUi dunoEninalicoii, oatne plain aenle, 
din^i-nsd sdoh-, ptul^ng soaJe, Gynter'i iteale F kc* Scalea of eqtiol parOi, tEiarked 
EijJvEk plriEi*, drawingSp kc,, aru eaplanatCKy of tho ri:al dEmen'tLoO.ii oE' the «h]eeta 
delineated, initead of their t" Etuil ditnen*Fun^ uli llie paper. 

SCALES, A term cummunly applied to the ordintuy balance or weighing 
muchiliC r which ECO. fhr term &ca2eip however,, 3S often applied to llie hoardj 
or di;-!te)i only T ill which ibc gouda Jill] tin? weighta arr placed. 

SCALES OF FISH coniilt of nhenmle layer! of mtrmbrnne and nlioaphatc 
of lima; they are employ l-lI in the arts In the f*hric&tku of arthkiaJ pearl*. 

Sec PfcAlLLS. 

ICAMMONT. A wticraLu vegetable juke, obtained by cutting the rtjohof 
a plant dial grvK* in Syria, and employed LEI medicine; It i* chiefly obtained 
from Smyrna and Aleppo; the latter h considered the bniL By the nnalysi.i 
of Vogel and Ikuilluti LtLgri3nge 1 the coEiatituen Es nf the tWn VflL'ietieO are as 
follow 
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AS 


19ft 

Iftft 


SCAJvTLtHS- iftw iinumiioti* of any piece af Limber with respetl to it# 
breadth and thickness* 

SL A PEMF.NT, See Jl oitoLoav, 

SCHOONER. A small vessel wiib two mast% whMu imdfi-iaEl and fora- 
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sail #Lr*.- suspended from gulls, raaebihg fittm the muMl toward* the Stern., and 
■MM out benedlb by bomns, whose foremost ffld* are Hooked Icp nn iron, 
tic niiiaL iu jis to turn thereon, Up Upon Oil axis, when the- after ends 
an! swung fro eii im*- nilh .4 the vetue! to die nlbcr. 

SCIATHERICLM. Th-. 1 Latin natne given in some books til O liori Emit ill 
dud, with a telescope adapted far observing the true time,. both h? tiny and 
by night, to regulate and adjust pendulum clocks, watches, acid oilier limt-fceppfi* 

IsClENCib A clear knowledge u-f any thing founded oil demon strati nn r UT 
srlf-evident principles* 

SCI OPTIC BALL, A sphere fff globe of wood, with a circular hole ^r 
perforation in which a L cn» is placed, 11 ti no euiitrived i3sat r tike the eye ofan 
animal, it may be Burned round every way, ami is mod for making optical 
Experiments in darkened rooms- 

aCRAPHlL A ifmple insstrument to perform the opemlLoti flf scraping h T 
hut they arc mode of various forms. lu adapt them to iLiflcrent objects; thin, 
the ihip' scraper U a triangnlnr blulc nf Steel, the centre of which Is ttfd lo 
o handle ul right ancles to Em plums and in used by scccefi and shipwri^hM in 
scrape thu clicks, *£Ivs, and uuwla of ihi|iR H whin they require cfc anting* 
frcnli tarring,-Sm. The mezz-utiiito scraper ir simply a blade of steel, one end 
u!' which is brought in a tapering cilgi" ulnl pultlt P ive. A r e, 

SCREW. I’llc screw Li vna of the most powerful etui usofrl of the -imple 
mm-Thinw or mechanic power-1. Lt is o i uudiik'uliDn nf iho Inclined plane, as 
will easily nppenr (m any l>uc who reflect* a little on 111 emu«Inictsnil. It n 
t ri: i.ii izuLlc pit'i.\‘ uf pajn-r lie rolled round a cylinder it will form ft Hjuml 
inclined line round it, which wall be not AH inapt n-prcEeutaLLou nf ihl nature 
of the screw. TIjl screw with it* projectirsir thread moves wltl tin a concave 
spiral grouve eul iu the interior of a boRtiW cylinder, which ii termed the 
fcuiaJi.- screw or UllE, The screw is 
generally turned by uilhius of a 
lever, as represHrnit'd in the annexed 
out At « ft; and the puwur obtained 
by tile Instrument is LaJculatrd by 
dividing the clrvmtLfcn-iJcc of the 
circle dewribed by 0 L by the dis¬ 
tance between iwo mnocewFcvE threads 
of the &rrt: w, TTms T if the lever a b 
he thirty inches long, and iho dis¬ 
tance between two threads of the 
screw be half an inch, the rihrum- 
ferwncB described will he [P 4 inches • 
which, divided by half an inch, given ISs aa the mcreiiAe uf power obtained by 
thb; machine. 1 ji this case,,* man who could exert a force of UK)Hm, would bo 
enabled to produce a pressure e*pml to that of I 8 ,g£)fl lbs. From these- 
lunuirks it will be seen thnt diene ur? two ways of iti^iiMnp tins power uf tllia 
niachiut 1 ; viz. by lengthening the lever n k nr by dimtniihing the dietance 
between the threads. The former would be limited by the onwieldineBS 
thereby given fo the machine 1 - and the latter, by the ci^mnytiMiee tluit Uic 
thrt'itdi Hecutue weaker m pTf^Mjrtion "■-< ihev ore liiunnished, andbcucc a slight 
IvdslatLCC Would laor tlltm from the cylinder, Tlie^e meouvcnieiloeft are 
tibviated tBL U uuntrivance of Air. Hunter’s, in wliich the rajuiped Hirength and 
eoLUpflcluras Oiny be carried to any cXlcnt. This cafttsivtni» toii^bN In the 
u.^ uf two screws, the Uireiirhi of which muy huve any given (rtrength^ but 
which dtlfor itighLlv in hreadthr While the Working- point is urged forward by 
(hit ticrew whoBB Ihresids liave the greater breadth, it h drawn buck by (but 
yhoso thn-ads have the leidj su that during each Tv volution of the pct e*. 
ip--lead of being flilvjatfd through a Hparc cqmd to the l Ll ‘ tf pd tb K >f cither of ibe 
threads, il nn^eei ihrungh u ipacu equal to their diflorence. The power uf such 
a screw will he equal in tlml of a ulllgL" sctew, tlac distance between whoso 
IliroaiSs in cqmii to the dliforeUEE of the dii Lances between the tlirtuda just 
tn-nnliuneii ^ 
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The great pnwer anti cj unpactncss of (lie «rew, as a meehrmicuL eliguLC, 
TCtifln" it highly useful in the fonuatioa uf in which h great pressure 

j 4 required. The screw is therefore usually EVDpWcd in the expraiiiiin of 
jukea-fnsro &n]id brftse» r in coining JifiJ in rodneing ihc bulk of figh t Hlid soft 
codify &u n* to render (hem convenient for exportation. (Sec Piles*.) 

The scrtir I* ij*0 used very clHdently 5n* the mcfc}iu?ein?iit nf Very Emmito 
mnlLoii* and spsM* Thus, suppose the screw to have one hundred ihreada hi 
the Irngth of an inch, ouch revolution of the screw wiil advance the point ofc* 
hundredth uf Ml inch- Now, if the head uf the «mew be a circle one inch in 
diameter, (lie circumference of the head will 1^ somewhat tnUrt OWtt three mcheif 
(Jiu may he ert±ily divided, into a hundred equal pints, ewh distinctly visible* It 
a fised index he used, the hundredth part of the revolution of ihr terew may 
be uitterv^d/and this will advance (he print of the arrow one tell'thousandth of 
an inch. To oWrve the (nation of the mint iif the screw, a fine wire id 
attached to it, which ia corned tie fom the field of view of a powerful mioroKOW, 
bv which ita motion is made distinctly perceptih-l-e. Such ft *crew is c idled d 
uliernmetcr ^crew, and is much used in graduated insinimCfit* r A r astronomical 
observations. Hunter's screw may be olio eon veil Lenity Ultd fiat ihfl same 


The must common kmd of screw* ^re those n?cd by exurpanters and other 
mechanics for fastening wood, or wood and mclnl logv thpr, ami are therefor* 
lunolly formed in Ihk country tlioUgh th* Scotch Dim? of -™e- 

uaiL I fesomcwhot more appropriate U dUtingukliLUg them from other kinds of 


Tim blank? for wood-screws are forged by die same'dnss of workmen os make 
nuEU ; they in fact cicely resemble the counter-sunk clout nnik wish ihc 
L xceptko of their endi UMt being pointed. At! improvement upon this mtlliad 
has been blunted by same screw manufacturer*, which COUSE&ti in making [he 
hlacikit out of round rolled iron, cut inlu the recptEeilc lengths, alul clu-n pinching 
the*- 1 pieces, when red hot, bet u evil a pair of claius .rr die^in die chaps of a Vice, 
fttnl forming (he hende by a hammer, or the stamp of n SEy-pesa, I’o furin I lie 
threads file* were used in til* infancy of ^rewmairiag, hut this process haahet n 
W superseded by the modern practise of cutting and UppUig. I he foTged 
blanks being Well m mealed, their small ends ore luocesaivelv placed into a 
jointed chuck j at the end of a steel man drib win -re they ore gnped fiul and 
modi- (.1 revoke, while a file is held against them, to brighten their stems, and 
the countersink* of tlu-ir heads, The blanks lire t hen n-lcjwed. their heqdi 
filed flat, aud llw nk"k for the screw-driver made by a ciruuhir saw. The blanks 
are now read* lor tapping, by n small apparatus similar Vi Lite common ialhe, 
as represtnu-d ill the following cut At u is U .^ie#l cylindrical mwidril, about 



twelve iruhee tong H revolving in cuflara in the puppets h l b) r the motion of Q 
atrap [irt^lng niLUid the pul L^y e ; d La a luoM pulley lu oarry the fllrap when 
taken off €- At c if an iron bos made to open end firmly fix by screw i thu did af 
the /p of which there ire m many provided as there are vaneriei 

in the ibreiww of tbe sorewi ta Iw? cut; they are usually five or ail inches Lung; 
^ U the chuck in wliich the screw in fixed, by mt-ans of a kind of hasp nr Blisckle 
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bote, wills ha end i «n.] h r=tm E unseen at A / whenotitia projected Ly the rcvnjutliJU 
tif the repainting -iiTew,. between a pah 1J f ■*-n t£*■ r= or tlit* :iL J. "1 1 h ' h ‘ l . !lJt 
degree of liiicne*- ftd the TCguhLtQr Bciew used. Tb« shape nl tilt ‘ : • ,! u " rin 

itself dcpCIliK however, uiKHl tbs Jtotu of Lite r.porntmg edge* ofthe CUtten. 

The patent «cffc*l manufactured by Mr, N«-Lih luliL wF HuEbonnftre made 
With "t^lL attention to the perfection of the warm; the upper Hid.‘ ( ^ in¬ 
tended to be reptBiffated in die ^ Ip “ nr I Qt M""* but 

VC1T little from V, done, putting trough ite diuiKter, which cjimoh u r^t 
resistance io is h bring i'a-milil i pulled out of thi- tirrtGil; and tlir under Side 0 
{ha Worm is «nndenb1j inclined* ttllicfc £r*a% Meditates ite iut*\h* 

wood, tendering it unnect^ry, in soft das tie Wtjod*, to botr any hole lor /te 
it 1 * ,■ j kLju ii . the form is h= at seen in the sectional representation o\ is portion 
ol tf L F screw in /Vy, 2, the blade space being the screw, and the tinted 



Ii.irta on either side, a. portion of til* wood ; id-tfi exhTbitmg the fadllly tif 
Entrance, nml the difficulty of drawing out. The greyer port of the common 
wnodtL-rews sold in ihc rimps, arc-, however, very wrctcUiOj contracted, JJL ■ 
tliii ai writ fLi Other respecii. Fig- $ shows « aecLion of iheir shallow* 
ruiiirli, rnd imperfect worms, the heads* steins and mots in which art! hi 
neComiiflntmenL:- to articles in JkUrioflted. The chief defects of common wood 
BCFCWal besides had breads, are the having, sit the termination of the worm, a 
projecting 1 bur, whfcti is apt Eo tear awuy the Wood before it, nnd lesre httle ur 
nu gelid math r fur the screw to hold' by ; the nicks in the heads bring t™ 
thallow, i r hidirat in list middle, preventing iW wrew-diiirw from bi king 
nn efficient hold in turn tin- til in mid mt. i'hesi• rl. -frets are carefully ohmlerl 
iti Mr. Sc-ttlcfbld's screws, mid they arc made with osirnomdinary truth and 
be nitty | conssdaiiflg the TCTy low prices at which they arc mamilurhii'L-d, ' 

Tilt 1 machinery by which woud screws ore made Vftiy conatderably ifl the 
ditfereul maTULfactorieoj uml munermii patenta have been finvessivuly t-tk^u out 
for Jtntvrovrd proceaaeB; in nevend nl which, aiLiempt* Imve been made., witEi 
partial to fabricate llietn without tl 1 inierviintion ut human liuuds, 

farther than furnishing the raw material tia the machmcH, Sererfll p era out 
hare illectcdf*il in nu/piijji -crews. — an operation nf o very cllfkrtl*, and, appa¬ 
rently- r difficult, n iiiure. A Sindbidthirc luanufuetiiFer of Ole name of MmiSlici, 
had a patent for an iugenimll prxtctfls of this Lind, which ia dcsCiihed in th^ 
l^Lli volume ol' Rqtrrfartf ttf .frit. 

Immense qnintltlcs [of screwKj of the MmalSiEr Lind, are made from wire, in 
the uei^hhdurhood of Bimiinghain iind Walrarhatnolom 1'hoy nrc chii'djr 
tfimfe in the honwa or cuttnges *T the wnrkpcupW, whcrciil the childnm inftlc- 
rial I v Assist; tin 1 screw inp lu-iti * effhetad by turning a winch bundle tie'll O' 
the "end of a cylindrical mandril* tin! oilser cud |.| which is rurii .*liL-d with ij 
chuck lo contain the screw* bifllikj which is thrust fur ward und tinned run ml 
hrlwe: n nleol ilie^ fixed in a puppet h^ad, die action being reguhitcd h\ fl 
bcty w lliTEJid on the niandriJ, taking inti> hollow screw ttril in an iiiienue- 
di.i 1 • puppet head. 

In thi: -31 r= l volume of tin- jfVmv,N. a/ fir Society o/.frf*, ii desenWI fl 
vrr> convenient and rimpl* lap (Invented by Mr. Lhk', of ihe Strand) ®t 
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CiUtiug huIJnw screws m wood by which workmen are enabled, with the same 
toot. t ij form eiEh.T right or \vft f single, LloubIe a or treble boltim acraWi uf th& 
aaine dimeter. The scrcwt enable of facing mad* by llih am[*l are. 

b&WWfWp for from facing nmebenvatkolly but will Lm; found lo be 

c^iiLte as good u the hohow screws made in fhe usual way, and adopted lo lli^ 
had of rarioll $ wtHcnIeii articlei of domestic FismitLn:^ amJ tu soma UtilMUtilt 
kinds of machinery. 

The tap is n tfcitn gUndrllMarai piece of ilCrJ^ of the length mid breadth uF 
the required *crew* having its longitudinal edges cat tula sow teeth; the tenth 
ill out raw facing apposil* to ill tlio other, Hid therefor* representing 

4 seeiian of a «nw, ifac t-.-eth being section a uf i|j^ llireadi. A cjlbdpr of haul 
wand in lirnifflp *0 JH to cwnspoltd with tfa»> dimension a of iKr intend rfl s?ri i e # 
and a longitudinal piece being niiwii ont from the middle, repTeaoLLLLng bhcIIdu 
through the axis, the serrated plate is to be inserted and firmly nretied in its 
place.’ The L-ylimh-r terminate* sis a Ibt head far the purpose of receivin'; *1 W 
or tcver* which enables the workman 1 u overcame the friction experienced in 
rutting the ■crew, 

fn order to O^e this tool, a nylludfleai bide, equal in diameter to die cylin¬ 
drical item. It to be bored in a piece of wood p qnd the serrated cylinder being 
then introduced, grriing it a ctrcuW nr spiral mafias^ will form a right or ]eft- 
liBlided screw, aecnnliqg fn the direction in which it N turned. and by entering 
two or lLltet ihreaiU at aiKts with a common V tuol p the same top will give a 
double or treble-threaded screw. 

The ha.nl wood facing first m.td* into a screw, die bfaidr is fiveUed in, and the 
tecEfL arc made by e flic Iti iM the wooden threads; the blade 31 then re moved, 
ilie LI i reads in thr wooden cylinder are turned offp IcatTIIlg it smontfa ; the Made 
is then tapered fH the? point, iO that the fiat teeth are no bigger than the 
eidindrr; St fs then rifett^ again in its pinery and ihv mstrUtacj? I is compiete, 
us represented in the subjoined /■’ij. L 2 i« tm end vlsw of the utne R 

which Is exhibited Eu *3iia* that t]ie cylinder is eat away a little where the t«th 


iV-®- ^ l ' 



are inserted, to make room for the shavings \* the cylinder fits the bide, and 
the blade is Ejiijct. a icnsJual and steady out is secured, which may either he in 
the Tight or left I land. 

Mr. Sicbe also proposes sleet topi thr metal acrewi to he made in the tome 
manner, hjt filing away a **d\d hi;rew of inetiil, so os to preunt two cutting 
edges, similar la ihoso attaclieil to the woodcu cylinder. 

SC17LL, A short kind of oar^ two of wbich are LLsed fav ou 4 ! rowrf. Kk ,, e 
Boat- 

SCULPTURE, The art of earring stone, wood,. or other solid sobfE <mce= k 
into ■talixei and frthei- omcmir.etal dcitgEis. 

Stt-PPKHy. TEie ulsnnurli marie ihraugh the glle* of a ship dole lu th« 
Upprf ingm of the d^ck, to allow the waltr to mn off, 

SI \ I IfE.* A hrnad enrred hla-ie qf itCel + conoecEcd Eo one nf the CXLrcmL- 
Ijm of a lung crqii^L'd ]iandle T ami chiefly employed for iuoufinu 

flECANT f in G^wnWry, it a Eerni furottimea aud to exprt?ea a lin L - that cuE» 
i,ny other whaferar ‘ 1 n a more rcstricled ScOSr, it nuy be defined ^ a rlgltl 
line rutting a cu^e ; buE. in I hr most commonly rpcfifved *eDs*, it ii a right 
Line rutting a cirde. In Tri wnc^Tcfrp, however, a ifeani implif* u right lint 
I ML. IL 4 n 





SE 1 HGE. 


Bit 

j TBm from .he ^ 5" iIIe * ,bB ekL ' nmfer ™ et ’ 

""s«™n "ill ffl 4. <*» -* us™ '■■'■•' 

feSS'KpSspfSS 

« twtk 0 “u^«Twi^ill found mm, rtmwni^ U, «r, u» tho dlvL^u. » o( 
lha scale* are more otnrilW. By means of tills instrument B. great imm; l 

- ■-*—*~r? ? ■s-sc ?£ 

eishlemth ccnturv, for bulling the right mansion and deal [nation between t 
effif oto. of which the distant » In. g.cnl to be oll,*r™1th ^ 

fi«d ttlasaapa bv means of ft micrometer. TLjl ^tmm^t H mmutAi dc^fihcd 
by Dt- Smith, in his Trraivt on Opha, tmoh iii, chap. 9- 
'SELENITE, OB Sr^nr frTFflnai, in Mir.trat a snh..tanc< h m l 
bads of gypsum, or of blue day, and in old mines; this miners! ishe! f i J imd 
inwanr fU nf this kingdom, as welt 06 mi the l«WU T"’; ™ 

.._ - ,/. Jmnlotftd st for trlaxnic iheW wlndiiw^ wlicuce it obli^neil tH* H“ me * 

„f t/law mE-ij. anil Istpii ipaiU ^H After cakiunlioii, it i. KjmctJmea employed 

b 'SEL?;N^I lAi, ij, efftmittry, ,. new substance recently iliscm-cn d by Professor 
Bertcli.i., and ranted hy him among the metab; tUaugh *omn elbroil* * are 
,W,tM whether it might not. with greater propriety, ho classed wirli .ulp.mr 
,„.l phosphorus. 1‘llis MntIHIOS WHS obtained fay llaiwolin-. from the pynte* 
Fahluri, m Sweden. Its colour is gray; it has a Urdhant iwtallie lutfivoin ■* 
sDghllv trailspainti. it solien* when Iwatod, t« 21- t»hr. t ami imlts ■ ■ . 
t'.-w degrees higher. When coaling it may be drawn il.tr* hnc thrcaiU, hanng 
likewise ■ Strung metallic lustre ; when cooled slowly, K brealu with a -ri.mil r 
IroetttnJ. At lUKt 0 it boils; and that portion which ■» Tp l il rliMnV on betomil g 
cool. Cither condenses min Opaque metallic drops, or e sc » sublimed in 
Harm of a fine red powder. Whim lubmittcd to the blow-pipe. ■* 

Uiinr of a beautiful act)re, and emits a strong SmhU of l.oree-radish. lt d nd.i J 
hu.it rerv jparingly, and electricity not at all- Selenium, when heated u we 
acid, is'diisoked, and a part of tlie acid combining with the ray gen of the 
mineral, forms wienie acid; which acid being first evaporated to dryness, ill»Jp 
bv the .pplkafton I.f beat, be either volntiliied, or made to fmm '--ir 1 
m-cilK »me of which are found to he a f-Ktl in length. IW «j .uL «• 
soluble in water, Sdenie acid unites re , 0 % will. the W u ' r “; IJ p 

will, them the wits called olenites, which have the colour ->t ' r n ?' lb “"’ *T‘'’’ 
lice with difficulty, and deliquesce ull espuHore to the aepoo of the m^sphere. 
By introducing a pliue of nine Lulu an .upi^ns sob.tmn of any of | .«^lt., 
the setenium will be precipitated in a moullm state, bee D«i *rilONary r.f 

l 'S. A woollen quilted stuff, manufactured iin a loom with (our 
tTHjiSI**, after i!fc* itiftni^raF I’M&L'nSp lind ythcr stiitii thflt have tlie wnfllfc ' 
EucriSneas uf h quitting, jus ihftt cloths by the qjinumg- 

Of «rEta rtiere ort vaiicma ktnelB, dtuafniiniatt'd glt ber from tneur aiflieMidQt qu^J >- 
ties or from tb-fi ukv wlit-rd they are magbt. TlFe must eonii^ribtn u L ;- - 
Lundbn wmp which ii highly viilu^S zb Ibe method of makirtg 
Lotuk.n serjJE is described in tJic Ojfwd Ent'vtfoptrtiia ift be as fohows :—f i.r 
wu&^ iho hm^e*t h chosen far ihe warp* and Lhc iWitft for ihe wool ^ ctf>rE! 
eithw khid u usefl it ii tot iemif«l P by putting; it in ^ capper cf liquor, some- 
whal Tnort thim lukr-Jiimi, cnmpr.r 3 +d trf fjkitt potto of i^pnc Filid OSi^ oJ "j* _ r * 
After h^tinn tang enough fur iJlc liquor to diinfr* and tah* a ®* , 4 

piea^e, &C- ]t is" ahrrfHl biiikty about With ft wood all |Hrtrl; taken otisrf [be 
Ucpiur, drain etlf BTld waali^di in A runntap valiTf drit'd ill the aliude. hsali?n Wlta 
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*ttcbi on tvMdlll ruck, to dri« cut tip dim andliUtyimil the* P Ick «‘> 

deoil with thclim.il*. Titus Cv prepared, it is greased With ctl of ulives ; and 
the loiiL-f-il part, destined fur the warp, is combed with large combs. Wed m a 

Lie fini for the p«n u “- 1,1 ftEaT oif <J“ *&*"' th \ Wa ° l Xr 

Junior composed nf hut water. With raaj. melted therein ( whence being Ink., [t 
out, wrung! anil dried, it is npnn css the wheel. Alt to the shorter wool, i^t nihd 
for the wiiiii; U i* "Tilv t-nnlflid nn the fcnee with small enria, anil then *ptttt on 
£ wheel!without Wiag .if Its oil. It must he remarked, that he 

\htcnti tiir lilt welti U ahrav* !o be ipi much finer, utd hcMT twitted 
rtmt of the woof. \ha wool bulb for tic vrarp and the ™f 

the thread divided into skeins. til 111 ef the ttuuf is put fm ’P twU ' ™]i** 5 

been spun upon them, fit fur ill.' runty or eye of the shuttle: and that for th. 
wnri- is wound on a kind nf wooden bobbin* Ln fit It for JJ 11 ™ 

WurLd, it is stiffened with U kind nf si/". generally made of the .hrede of 
i.JJLeut; and when dry, it is put cm ills loom, mnl * 0 « m ll^e common 
L,thud. The pentc, when taken c(T the loom, 1* earned to the fuller, who 
seunrs it in the trough of his mill with fullers eul'th, lint pnrmd nf all stone* 
and lillll. Alter three nr four hour*' scouring. the idler's L.ir.h W .*'H' £* 
in writ, r, brought by Itlllr and little mta the trough, nut nf which tt t= taken 
when all tile earth is cleared ; then, with n kind bf iron pm«r» or lily ers, they 
sil,LL Lid' nil Ihe knuti, ends, slmwi, Src, sticking tmt on (hn surface **£.«** 
Lie; mi. I tl.en returning it info the fullfoa-lrough, it here it » worked w^,ji 
water *uiu=.wiinl tuore than lukewarm, ht which auap has dissolved, for 

near two hours : it is thru waefotf nllt till such time ns the water heenmes quite 
cleat, and there he no oifiti* nf snap left: tint. U is tab. **• wStj* 
kn«te, Arc. n it .in nulled mi'. nnd then put on rite tenters In dry. 1,% Lieu wen 
tfrifiii, ii is taken, oil' fcbe tpuhtftsi djErf, ilium, min P 1 ™ 1 -^ r r - 

SHVEIL \ cbaliuel ur csmd t tiu-piei \n ciin-, tfi^rh , find 

uLl.fi j ^: h. i„ cam i*LV ivnL ,, i .: r.l-.r n^Mf-Tr. 'Ik* ui □***»*« W 
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SEWEilS- 


C die goiiug above ground* titering the atmia to k art; D P Uitmbd 
eajLbj E I be entrance from fhr street, called the wU, and opening into the 
branch ur collate till sewer I, which lends into llie uiluli icw^r J, represented in 
perspective : the Eight in the distant portion design a. tiTig the opening <-f fiRO^cr 
en3Liter.il eewer Into it. 

As the health of the iuhahilan b of a great city mainly depends u i ion frequent 
cleaning, and the getting rid, in particular' of foul water% and fiJI Bubitaueea 
capable uf ib putrefactive fermeni.il Hjn r it Hill ihjL be out of piece if wp not™ 
the Leading defects of I he prevent plan. In £^Ct p the London scweri .ere the 
abodes of pc*Ufonc?, owing to the large quantities of animal and iwfcatibfle 
mutter that are cnmt.inEly being swept tiLln them, where they undergo drirmn- 
pudtion h and send forth their noxious eakidatJons through the gmliugs. In the 
neighbourhood of diitdfofries, brew-houses, dye-house*, &«., large quantities of 
but liquid are frequently poured uff sutu the iewer* T which aeecIrmLeu the fer¬ 
mentative prtttMft ; and when the water is in considerable quantity, &i in the 
CMC of BimETt shower of rain, the putrefactive mailer h -rimd up, and the 
iUJTiJunditi" inhabitants are doomed to breathe tire l-o nton i mated otni sphere. 
Large quantities uf rubbish mid tilth lire also frequently forced ihinUgh the 
gratings, and much of the milter u ton pundtfwu* to tit carried off by Jn cur- 
fiMU, hut (biting from the grating upuu the inclined plane of the eollalcraJi 
sower, they arc pitjcCtoil forworn, and euu collected m a mass: si (.*, where it 
nuiliimci to mcreusi-. nod the kujiio eifShrt Ui^i platMi it tbs t;nd of each cot- 
1 nasal sewer, tilt, rtt the end uf a few yean, the accumulation cbokra up the 
sewer entirely, 10 that nothing mure eon pass tkrough it. Then* from ilrcei-* 
*.ity n com rn^ucei a very annoying aud tctiiuui operation * the street is stopped 
np r the pavement removed' and the sewer bud open to clear out ;he vans avCtt- 
mnldtloti uf tilth. i"hla done, 11 1 • arching is rebuilt, the ground remade, and 
the paving repeatedly laid llfr«jk t before on even sctdeinent takes place. The 
«U1U uf shit choking lip! however* remaining nmdtcred, the same occurrencw 
lifer's pUet a few V-eari afterwards, and recourse is again had io re-opcidng, nc- 
cieiniine p and rebuild Juir, only lo be renewed after a similar interval uf litno. 
To pay the enormous. expenses Lbus incurred, 0 li-;ivv tlUC called A 
is levied upon the inhabitant?, and placed io the hande of tin? Cymmiaicm utm vj 
■W 1 *, who, seemingly, find it la thrLr individual advantage to disburse 1 ibe 
fundi LQ their III J Way, without regard to various improved plans, which have 
bi-en ropealedty submitted to their cnnaideraliciii umt ddoplinu. A T«tv liniplr 
plan fur their hnprovemenL woj prejm^ud by Mr. Jeieph I’ulh which that £*n- 
tlenuut nmiUOilily endeavoured to gel a fair trial nmJc of, bul h we in-lim e, with 
liidu jocceofl mtht metropulii, though it h m been adripttd, m. unde^tand^ in 
hr. .. r[i«nd and some ulher provincial towns. The tigure oil the lullow'iog page 
id descriptive of the sltexntioti propnEed by Mr. CutT ; it rupn^ntt a action of 
a itreet to the same n-alt: a - ttie prtocdiilg dg.in-e, in which the aarnc lettfra nl 
lrfertflff indicate enrresp<mding parts ; A bcin" the- rtraydwiy of the street; E 
fiMrtpfttb; € tin-gratingi 1> l> "oulid earth; H t>Le well; F lupemamnt waiari 
Li acesifiiuoh wiLli dm [:>indr i ttrim mart*:? Lying in it; 11 tin.- custjun. nr dqiping- 
v#lvt; 1 the br.iucli or celinterol sewer, fowling into the main newer. It will be 
readily perueived, ihal ytuflo* and id! pKudcrouj matter cannot enter this iewwr; 
(hat uoUiing but water or mailer in sohitfon cum pass into It, which quickly 
ifows ulf when abnve the level of the cuHalcraL sower, rm shn^wn III the cugraviug- 
The nili rolicctcd at the hum ora of the Wti! 1 h-h in a quiescent .uni the 

water,, wliicli envois il to depth of SEveral ftet r tiTL-cinjally preventi all 

iinxiokir i-Jihelaticms ■ acting precisely as the 11 alink-^rap 11 eOmmunly used in the 
hiuli- anti drains of private luwitu ; and, \ike llicni, the snuemaUnil Wldvr h 
COMfeCuntly being danligcd by frtnh aceraiutii uf the tiuio running into the 
sewi-r. Tlie ercafHiol ii cleared nut once a monEli, or ufLcncr, ifVc^nired, by 
mnm* r.f proper raki% am! tuola, aiid Lt tlic work Bf tmly&bgiil tw¥.nU minutes; 
but it is proponed- In have, in some instaiiuesj cast-iron rccL-pind-.^ I*j til the 
LH'Lious of die wp!L which are Ln drawn up by a Cnslie P CimhecEcd to ihfl edrt 
which EMiHei iw«v thr nUl and ptihderaus nibbisli. 11 of any time a find 
jiucU should he tmiurd, the remedy U fia^ qui^k, and uf ttiHu-.g cajv Uic. 


SEWERS. 
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H.ia uL an would mnUxioUj chrek the di#piMffui procure ot fcreiucruthult 
tJjru'J-'li thr grotkfi* « it weuld readily lead In the deletion uf tlie LiffL’iidinp 
portv? ft ifedws worthy of ulmrrathrti, thet the sewen ore oi present 





rr*.irt of A prodi-ious number of Tits, who feed upon tin uflid thrown d u «n the 
L-rjtiiuis ■ three 'raft come through the paling, tit plcumi r.. mil Wt« ll 'r 
SwrlHrtJS housre- By tile new plan they evuld net du tins; beside they would 














































































































































































SEXTANT. 
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(WJj ihcte and lulling nn similar stronghold to T^trl Bo. it « E llL " 
iWat iheir number* wtfdd bo quickly reduced by ihc uxb of the tut- 


[ind DM 1- „ , 

Bunn-tl that their numbers, 

connected with this subject, is n. latent Litcii mi 
Mr JflhaWnfiamS, of CmtliiH, "Jur u method lo prcvrnt the_fn 'l Ml cl ! ftl1iq ™ 
„f ike pawiu-iit nml entri.'ipe paths for laying i!«wn anil taking up 
fur jHtlirr nuniMH. in rtfoois. rend*. find public highway*, r , 

‘ Tl^in.L^uf Mr. tV .lUmiiB'i t>!.m will be fully uwU-ftlooJ on wjwdion flf 




tlie nuiins contained in the nub-way, The opposite rifr *f ilia air.p.m i* 

1 complete, having brtffi cut off for want of room i the pjpu p Uwni shown ■■ 
ft it the supply of the bonne on that * i do* with L-illlflT pas or w«Lcr; tilts upfur 
pi™ iiv1 1 ll-Ii muT h? Hiippoaod tii hrlang pi different companies nrc fUfEpcuUed 
Id tiio crown of tin? nrch by irafi itin. Hit Eowcr pipes are -npp-^ed >'P- ' 
thv flowr; r;i ra ill*™ Lhe aniline of the maPOmj; J* the eomunon ^ W „. V ' 

hv. Hi JUntrd di-iancea, opening in Ed I In: sub-way* but secured by tur-U£ 
derm to tTfuTtUt tho warn? of elFhm* j K one of llns hflto ranted ^ l cM 
’i it!clip- fur the adini^lnn of Siohl and iba circuit™ cif flin Mu- 
nmthiflre to buM hi* *■ ndrtnnflip" l.ui l»e terms lh«m) when prutLiaibte, over U*t. 
UV Willi dniniifn frnm tlmm mto the ; the dinu-Mhnt a re about 

7 fee: !il^h and I feet wide, but those nme b* varied accord mg l.o cl miunciLiie ■■■!.. 
OpolltneS art! to be liu-Sr nn the tnpa of tf^ nili-*i»y». nr tunnel, at every 
hundred feet, for the purpose of admitting nirarnl Light ; imd p^pea m 
xn«k m the Sides m JdJu inspects and ASmrn e.iek ude ul Hi** 

timn-.lj arc to hr ..ranged p!p« t» supply iho mhaliiUinU nf the str -L'H Ulttl- r 
which ibey af-e built, Witli water anil g*ia. 

Amcm^i tfio odvemra^es ennrnrrated by *!■?■ {Mdtent^e to be derived ir^pt Eli-- 
inlnwlucliuii of fnb-wjsym* may bo Budcn! the facility wilfi width a ime « 
pip t >« mny be depo-ised nhrtifl 4 street, without hreating up ih* y i thumb t, dm 
(hi 1 L'OQaeiJUi-'ii! tumoyaneo to lEie inluibltanth, obftnittiofl to the* pwtiengeTHj and 
drtrimenilo th& al ability of tlio roadi; lbs immedsato at all 

inspect the ]iip«. effect the requisite repabs, nr ubtain nn flijijftWml siipply oi 
iruti’e in eii*ea of lire, nmJ bailor upp^irtunStiei nf npuTinp find iL-ani^ 
tlso common ut=wef. whether it be nltUaled undcmcalb or aloH^Mile nf the 
fiib“W ay ■#• 

SK.^TANT, in yfffnwiiimy nml Opfiei, m msinimetit fur cihsemng ■ltiind™, 
dU'Ennc e% of thr heavenly bodies, ft! nnttinr, conjtfucli«n r Olid Ltacs, fl-n? 
similar to tb™ uf llie qiULdmcP. exceptisf that ita d™lw lll&b c-mtiin* only 
flTly depTtO^. 
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SHAGREEN. A tend of grained leather, mudi meft m covering beak*. 

^ ifeVE ' Ttsriety of ph Litoac clay* Tliir ^dd emiLEed &PHJ line clay 
rl ’ inc sti caleinatEttiv, Smiting itacU' !□ iba ugiiliirtfHn Mill* nf the dud-', t»nn* 
ojuc^f r 4Wfe ^0 Eqels &f caltiriL^ shale *tf} make l L-cut nf alum. 1 Ese ^islf T 
jil', - tain-r uidcmcd, i* steered in wntir. by which means die durn^ which i* 
Armed Awing (He calcination of ibf tholf. in teyb'L J*“ *1™ 

undergoes ™rilim operations befure k is prepared for the ?hop"- Hui ljmd (if 
.brie fc™. large MHIta in lierbyEhire, «)J a lT„|U,nUy found above ike C™l 
in mm(t of the eta! district* of EnjrlMid* 

SI I VA1MY. ns it La miutiv di ! EkumLnnfed + but ratupr t n iwoia. A IU> 
UinidH kind if hither, otigmeUy prepared fmm the chamois gnat. Src 

'sREATHING. in Nornl ArtMrriur*. a sort covering wftal *11 ‘iier 
the outside -if a ship's bottom. lo protect the plucks from the ravage* of worma, 
ponnerlv. this ilieftthiiig consisted only of b- • td» tyred *"d pmy. '1 «J . Hul 
now c(lf mer is resorted to, not mad; n- a substitute, but aJ an additional 
covering and it he* becotM almost nnhrerml, where the expense can bn 
•lWtoined: it is of especial Utility in trtorls milting long royages and into o'arm 
climate The rapid tom^icin of eopper, by (be aclttffl of *ea water, rendtn lha 
frcimeift renewal of ir ll very serious Item (it raped-u to the atnp-ownLT, In * 
oan-at which Mr. Robert Miubet tw.k out a few year, ego, (m -«srlaui moan. 
it LIfMi-i.es for tniprtiiing the LjmlUy of copper and alloyed copper. SO 03 to 
render it more durable when in.ployed « »^mhing to ibrpi Wlloms, he 
Hairs fwlist onr experience Mnlirms), that owing tu sumo defect in the tnWIU- 
fs.trt.isv of the topper, 'ha sheathing upon a ship 1* worn a-ny by 

station in a modi shorter period than onial, i^tmg only one, two, or threi 
rovages, instead of five, *i*, seven, iir iitoru tneeoHin.c to die lime and divtanee, 
..'j rlibekur - (i of the topper). The culm' of this Mr. Mnsbrt eonjidefH to ansi. 
not simply from the impurity of I lie ratal, but from 0» undue pioportioit nf 

Z X- lull width St Wl* miied. Uo also -tales, that be h-M** 

the purest clipper, trptKerl to the Mlkm of l ? not ■» ^naeioU. » 

when alloyed in tito manner he pfopoEes ih liu EpL-oiPcaticn, atld on winch ha 
fnnnils hi- ntlDenl. He directs, that to 100 Ibe. of copper is to bo adikd - or. of 
X reeultwof lino, or I Ot of the rrguhn of alUimohy, or a oz. of the regl.lua 
nf arable, or L 1 oe. of grain tin. Instead of inese alloy. aesiaMtely, 

1-1 enitil.iyed in ei- ijonerion in tile following prepuitiuna : Via. to 100 Hie, of the 
ronper jLilil half an ounce tach uf the line and tin, L u^. of the antimony, and 
a „! „f the arii-nic- Bv these mixture3, Mr. Muihet hiales that the copper M 
sen.!-red much more eufUive mid fibrotu in its leSlUTP. mid that the EUtHHTC 
efTeet.tif the wn-woivr will ill a grant measure, he prevented. 

Mr Chriaiupher 1’upr, of btiilol, took out n petenl. In, fur the liaaniE- 

raetnre qf metallic pUles, chiefly for the purpose ui .heiilhing u ft U|Bin which 
jl iniTelli ir discarded. Tltese are ctunposed of IK* nnli I1JI - 

7C, Ini ^dXX Mr. Pope *ty,. !u !i« specificati™^-" To unite till and 
line, I rake a ei lUm quantity of nine, U it is n.uaily uiade, and melt It m an 
iron p-n. and when mcVrd, I add an equal quantity of Hu ; and 
ihi.m t*Jgi‘lbiET tn A fluid atnte 4 1 rast take* of it m m&ubll of sboyt 3 ms: v* 
broad. Itiin.!:. -. Long, and ; uf an inch thick, which takes in afterward* 

fammered nr railed «ll into.heath,ng, . .. . . loumtc tinh-admid arnc 

■ melt a certain quantity of lead, and odd to it twite the qnonlUV of lilt, l b?- 
cum pu-i lion ! cn»t into 'small lump?, end, haring IlltUc-d thrtV tram “■ “««« 
aine a. 1 liiul preriousli' mc?led ul lead, I then mid loo small lumps c ^ 
lead, and melt thr wlivle together; width metliud l hud to he the best Tcsa 
mbitnre lie rts-Ls Into cake, ui' the hire before tnentiuiwd, and ften rolls then 1 
aut into abaci*T W» d hc tartlculariy eujoins, that HO more best he used than t» 
iuvt suffieicul tn compound the alky, as tha metal b. comes hardened h> ell 
Lcsm of l,cut: andSher it U adn-akle, in wiling mi the cakea, to heat them 
to the tompentiireuf Idling water, hy which hv says that ■‘they Will roll OT 
jf.rL, softer (han wli,.i void." Tim metallio sbecthmg hm.we am informed, 


3H1F& 


*4$ 

l,«„ BM BttiJwJtr ""P 30 ** 1 ** ' OFC ™@ rf l,L * ta F* “ f fcauBe **' ,l ™ d '* 

boLto^or Jr 1(jmE vl . r} fitTDurmlile jifcouliH wcfl published ofthe 

Sndiiui rubber s^mhiniT, which ™*iited uf ■ coarse THe 

saturated with a lolitfntl oftbe aUltic resltl, together »uh 

uriee of the Hheathlng was ten pence P lt * heet . Ijl lHe * lil! " r 3 ! , , h l 

Ft was fettttd to Ih= a complete poteoliun, against the wn»u, and must. a ■■ 

] t u :< we I hint, form an improved ■nbatitnU for the felt m -euer.Ll turn- 

It ™ fir «««. time anppoaed that bit II- Davy bad d^verod a £"«dj 
HS-aLl tin? rapid osldation at the cop t *r, Regarding the “ f \'j , ha[ 

5ea 2S£ 

s^sstsasas .aca rap AseS 

IlUftC^d themselves so much Id the putfotore, M to mirMluer a Renter ej 
than they were calculate! to remedy, bangtune hope* ‘ ' „£ 

tuccr^ of tbll I'L.lei, rind the dismotatmirrtL consequent nt«n fail ire. wtu,.of 
"™:* eltr dvek felt. Founded upon the same theory <i tin; '™f 

e^T™ W vr«t am, nUtaioed by Professor PMtj-m, for making 

ssj BSBtebSst gssasg 

*■* T - "”XS 5 SS .W« itai .k. ir™ [I— mv W *« 

S? fl5s2s SSKiSSrt ^~ t “¥“aS 

s-»^SE3gaaKa s 

to d! !il be itt eonm'L by btpEdnS -rT. with the sine plate of the .beet ,m.,r- 
jl, i. U ^, VE j t . Plato* of title must il«0 be attached to the inside of lhi‘ shot I 
of iron, healing a proportion in area to tbsftf oni the iiutsidc, of -- to J. '* 
spikes and bolts bv which the sheathing ia fastened to the read ttre 
fLdihed with a don-., or ^her, of rind, fitting dowly :□ the Wf ..ltd I 
recommends! tfraii they be driven tvcLL haw to m*ore perfect eauUct- 
nails employed are to be made w»i»« under the head, m ;A the ea'-tty is to be 
fined wifh molted line. The proportion. of &** «1™ fnohes of I*»*”"* 
hundred nf ibr iron, is not Insisted on; any greater proportion WiU be eqnaIJ 
etrjtnal, and the «im may bo allnved with copper, lm, or fea«l in the P’ U P^' 
li,m of from 1 to l'J per cent By tills mode ol eheathmg vessels, it I* assorted, 
in the ipecifi cation, that the com*Jt»n or oiitbdm ol the nu-tal Will bo-nearly. 

if not entirely, preveotfiL . 

SHELVE, The wheel contained 111 pulley Moots. . 

SH£KKS. A nanticfli term applied to an orrlmiiTy contmnmr= fir ^oiaLiig 
it, or jjettinpr out lb# marts ..f • rr^el f tt ie eomposod uf Lwo lung spars of 
ramts, erected in ft mutually inclined pn-mon, so a* to cru-s each other at their 
nn^ ends, whore they aro Usl.sd together and tbeir lower ends being «tmred 
lo the opposite side of the vend, tootle hloofcs ate liupmded to thotn for the 
ihm' r-mtntinned and other pnrposea, s.ieh as the loading or unloading the 

V “sHELF, among jT/iftfJ-i, the strata which they find tying in a very even 

tIL IE1-1^■ ancient wrap-m of defence, in farm of a. light hitckler, home 

au tlie arm to warii off I diirt*, Are, j tlic UbiioE Blmpc uf which ie repre— 

Rented bv the ceeuteboan in coats of ftTmi. , ' • 

The mrOPral ttame itir any Jurge Tcsie] htte<I wtih one Of marc 
nsaata mill MiK St the piurpcao (af nan^SLEfcg: ofi tlie ifia_ I’hE namE ihip ^ 
h-r^ver, more strictly Eind properly lppli^.1 to a %'hm] frith three and u. 

bowsprit ■ friAiit CQJisbtjn.g nt Ua*t of twn, Hnd frrmjcntljf ol thr^s 

ramfmnettt part* ■ tionidy, iBnrwt, tDp-mn »4 and htpfiflufrmaflt, wb 
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of them having iti erniwnwidinz void ckwring b aquam-sail rigged aloft, 
tbo hoursurit uLu beitig fised, and funnis Lieil Wilt spfll^ud-yjud, jtbdwam, 
&C The dtslinenialimg feature* of MUt-going vosatua of other descriptions 
Mlt noticed under llieir respective In!mil; and as it will net a«ard Willi Use 
prescribed limits of <Ml work to enter el large mto the mbtoct of naval 
arehiu-.:Litre, Wfl ehn.IL in this place intrudLiee lo the attsiltion of tlie wader., 
lame interesting improvement* end suggoitinns, which hare recently ueeil 
made hv- ingenious and scientific men. . . , . 

A few vend lines, Mr. David RedmimJ, an engineer of the Cily-rotwl, 
London, |whn wi» originally 4 shipwright!, look out a patent fur rniumvo- 
meuii in the mode of coEMtmctmg the holla Of ahipa and other vessels, the 
main object* nf which were the obtaining of n more t llttnul security ogams! 
shipwTHcfc and facili toting the general adoption of Steam navigation. Tiui 



mine il-J detcriptiou, together with the oUtrvidowi upon ft, we extract from 
tlit jp^lication uf Line ingenious jiitEntiM. 

^DL. IL n 
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“Thf prp relit modi' of fronting ihf hulls of v Ejjseli 1 poTei ■ ' ^ 

wJT/£ - ft— * — sr^b? 

wwnected together, so as to unite U«Jr ‘t™"**; “ ■ l “* JS-h 

nllitrd to Item; *n that, pmvious to phvnkmg, iteJ^ _ « ^ J 

whatever. No,- JH this is, 1 «w£v«. the J 

respectfully submit that, when ID tnot stale ready for p n g' 

should be if possible, of sufficient Strength to ^ “ U 

cvncMSunom II vessel Jum liable to meet with i Hfl ll -J . * V it nLrtc4 

ghoul it acquire the full portion of sddiUunal strength which can be 

Her eodltractioil by W process, and that the etc*. - 

which Jill vessels n. liable, should out be recto™! on, « 

tvilU rn- tv, , L ui which lecurn lh& plonking to ihe Cruma of iiifi Y^aaci. 

p«, £”&*.».v*»'r;r.s 

capable r or supporting themselw, and only ^Tf ft ,lw wee-mult or 
planking being secured to the frame or timbers, by yrooiien tree-nails or 

EX l presume it is evident, that the greatest pordul, - "JJ 

strain, *boikp «f «c*mnjJiLL>n r ihat llifl T^cl ta_ snbjt?a to, * j"- 

meitflirre, bo received olid ^Lutnint ft h in direction or other, b, , 

tree nails nr bolts, which Lave firot S™« 
by weOM&Bg the frames anil planting together. rh * , l!;i . 

Sing united cleat together, there seems to be noth,ng to preyent the 
grenlest'portion of (be shocks being Motived b> the tree-nml* ° r by ^> 
Stion rf the shocks soon works the Irte-nail, ^ 

tliu vessels then become ciaxy and leak?! wJiieh show* >-1 cj V Jj 

inadequate they must he for the purpose of nwUuuing *”1. ^ 

continuation of such strains and concussion* ns all vwU i arc 1 able to. In 
mv count ruction of v^li 1 h>«- no vacancy between my riba or ™te„ lurt 
I "begin at the middle of the ship, aod boll each nb or frame bnnl) 10 it* 
follow inserting the bolts in each that are to receive ilia next, B» sliown tu Ftg. 3, 
which abow* six of the first rib* eouatcMii together. With the heading pnnfc 
al*avs crowed, and (T.e bolts standing ont to. receive the n«i rib; » 1 work 
ri"hf and left to the head and -tern, U shown ill 1, whtcb 14 a 
■Jerkin of (JJ the rib* or limbers, showing the holts let HI at ** h f^“ 
pr e.ich rib being bolted close to its Mon, each requiring Ln kit holes modem 
them, to receive the nut of the hull, of the prirviaus one. as i» w=n in f»j/- >■ 
Ml' heading Julius u, each grooved a iNc W*y in, aad n luDgue r, r IttJMl “ 
metal driven in after it is In its place, which Will serve a, »il»P U’*[" T2 
and give steadilH* to the ends; and the longueur IcliuD should 
inch « more into the rite on each side. It will be requite to ^ 
washers or plates under the head- of the bolls, and also under be nuts, as bl. 
sire of the timbers will admit of, only the edge of the p)*“ *£1 

Within ihrcc-quatief* or half an inch of the foce of the timbers, “ 

When caulked Ude and out, both bdt. and plates 

water- The hole* for the bolts should be about on^fourlti of thy tluctncs. , nr 
a little more, from each edge; so that If the timber were Clghl mches, the 
centre of the hole should he about two inches and a quarter, or two imhcs Wild 
a half from each edge- It may he found proper m KimB Lght CUUtrU^d 
vessels (jj. hove the lailts in Uic centre of I he timber* | in focb case-, tha w-vl.. 
will be exceedingly strong, Inll will not he so stiff as tha other way. It will bv 
seen bv Fig. 1, Thai all my timbers are made smaller at 

larger at the lower part next the keel; and, as ovary good prachcal ship-bo Idcr 
j. acnuajnted with the prevailing methods of striking out the tnnters to stand 
at ,vnv angle or inclination, I need only remark, that tlw .myic of 
Jit ivEiich I have shown the timbers, appears to die to be the beet, Brit tf t"« 
tcisc of rtperieUi* ihuuJil asuggesl any ahETikilun, it IA ca*l!y donebj miLSlUi ™ 
fcimbm mm or less of the wedge form, IU may be found b^L . . «_ 

Tint- Nfl. i nU« |3»TI the Eicrtbem are «af farlAJUi oi IWB 

Tint flbimSatfly nrtMiorj they shwild be all of otie sifie, only they tbouiaje 
tiered in tikt^dniODf » m ksep the proper angles but tbvy 
ho iill of the same cl L 3 ]K r [Lai u M a tbs uLliL-r W*sy < ili to pnm'JC® l t 
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Eiirfnce for ihet planking. » nt present ■ mill J shauld always keep my timberl 
Ui their fullest dimetHiqm from uulside to imide F Jte tiie more T mcreaEe the 
BUrlhce of my abutments, the greater the stability of the vessel,—always bearing 
in mind that I am cooatruering an arch 3 to b= self-abutted in every direction, t 
ran reduce the thlclineifl of the planking, uhd increase tilt thicklte*a of the 
timber*, nnd* by *o doing* greatly iaen?4ie the Strength of the yeese! j, aiLd_ u 
strength and rabbity an? t£c principal Wheels ! ptapueo lu ubtatn by my im¬ 
prove m eiltej in. those pan* of the vessel at or near the bend or SS firm, where ihe 
rihs form n tJmrprr or more acute angle at the ki^h os shown by Figs. 7 and Hj 
1 would keep the line of the timbers more la the circle* to admit of like limber* 
which cross the keel being cut out of trees of moderate dimension^ without the 
grtiin running too much across, and tofUl out the shape with irhnt is technically 
lermcd drill wood or eboeb, us shewn lay 7 and E h which should he 

secured to thu rib, and kilted to its fellow piece; which, by merging the 
surface of the abutment^ achia ntohiiiiy to the arch* und proportionate strength 
14 the vessel, 

- l Jf any objection should he mode about the quantity of dead wood or tliucka 
arcumuEftting, by adhvritig strictly to Ltiende laid down Aft relative to %a. 7 BU-d B, 

J would wish it la be underaEaed, that if thft riba Wt-re prepared for those parts as 
they arc at preseUtr only la diminish them from the top to the bottom, as he Fore 
stated, olid bolt them firmly logCFbflT, and to the keel, as at present, ibfl ftatl 
would be Infinitely stronger Ilian by the ordinary mode, but Wrefflld Hot, hi my 
opiniun, he of equal strength Bird durability as if executed Agreeable h> tlte rule 
laid down in figi. T iiid 8; ns on my plan* if the whole of the krel F sierrHpnst^ 
and the dead wood, were all rarriied away* the frame of the vessel would remain 
firm uud secure, olid would only bnVe tost I he trifling portion of strength she 
had acquired frem her keel and dead wood heitig affixed to her fmmt. 14 may 
lit proptr hera to remark, that an my improved mode of ibip-hLnSgmg, every 
jkddili'Mkil piece Of limber affixed lo it front the first rib or frame In thy bl 
[dank, *11 and every additional jii.rre s/> affixed brings witli it tte jiroportionate 
addition of strength and lability to she vceecJ, beyond iu own weiglit. Even 
what la technical W termed dead oood. Otl 1HV principle, brings its proportionate 
addition of atrengih and stability to tlso v Easel, if it is put od, and secured to 
each rib F slid hoi led to \U fallow as directed, 

» The benma an which the deck* lay ihuuld he secured to the aides of the 
vosart in the usual manner j, hut A* room is considered a great object between 
di^kSt and the present dcckl. tK-am. 1 ., and planking take Up from 10 Md 11 to 
14 ? Ifip and 18 mche*, according to ihe siie of the ?wef r and thfl numbi-r af 
decks, &;&+ 1 propose cutting oak scantlltig to ihe tire or ihickness of the deeka,^ 
say about d nr £ inches aquure, OcOOnling tn the width of the Teasel,—keeping 
the cut vt of the deck as much aa po*fible p —say about 7 or 8 inches in the width 
of about *M or 30 feet, and the i^antling about 0 or fl iudios* hiking uhouL the 
game nuaiitily of limber Oi at present Uflcd hi beams and plaukhlg' Tht?r;i.: [ 
huEt firmly together (see 11$. 5 P l after the Siimi- menner tia the ribs of th& hulk 
with about th rtfr-quartEr or scven^ljrtil bolls, Becardinr tn the rate or ton nag* 
of |Li& Tesjeh The aeanliilig should he all the length across the vessel, and 
being hulled together as above, would be found of great stn-ngth ; but to incseue 
llie strength as might b^ required, 1 Wi: ul d truss two together at about nr B fc«C 
apart, at m ruhldlt^deck /%_ 5 ; ar a trus5, constructed b= f7^.14 T might be Inserted 
into each ftcantling 5 or a rule joint self-ohutled chain, as fig. IM, might In- let 
iulo th* &dgc of the sccutllop, fur the same purpnea: and they siuiutd rontinui!' 
ttufDUgh the aides of t!i* vcssd 1 linking a stout nat-scraw and plate, to onablu 
them to secure the tides firmly t& the Seek,—thus anrWailltf a double purpose ; 
atid hy having fewer or mure of tbcm, the decks may he imtde of any addhiutlfll 
Etri-ogth required, with an even lurfacc underenwth, yet will not take up Eiolf 
the apace ucCUpted by the present dneks, I merely 1 unite ihese methnuls, tf 
addilioual strength shnultl be leouiredi hut it m my DjimiLm ihere will be 
sufficient strength without them. In tcmcIs where opmsei ur firat cost were 
not an object,The tJinhere might bo prepared with a eirndar grtwee in the 
ctmh-E?, 1 eeb >i£. 10,) ill which groove a itlODgly twiftted rnpe of OikllCU niighl 
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foe putt, which,, being left rather Urge, would* when screwed up tight, farm a aErone 
hiuI tough tongue nr key, and aim a stop Tor the caulking, The deck*, if 
required* CSHltit be done in die ume wiy, and they might be caulked ot\ both 
lith-s, il requisite; aud if any objection should arise about the joints of the 
decks running acrwi the slitp p the? might hoard it ihc ather Way With thin 
beards (oh see Ft$. 5,]! or the scantling* might run from head. fc& itenir kept Ip 
the curve,. and liultiHi together the al the others ^ in which case it would 
form OIL quIi, tk ihuttllVltln uf which were seUUincd, but Would not be so strung 
M the other way. Fig. i -Mlfiv.-* how the timber* come to a finish al thn head 
and circular item of the T€i^l. The k«d or ■tero-pwt ii not ilinurk, ax it i* 
only tn show haw the timbers aiid nhn what very short places may be 

occoaioardly used; a* tiio strength of the airh doe* not an much depend on die 

length of the pieces as on die in creased ikirftfo and dioclnuJ security of ihfl 
flbuStttcnfi. Il will be tuulcrsloodi. that spaces for putt hide* tli ihipi of war can 
In li ft without iti s.tc¥ in I t_v diminishing the itTi’iigth qf the \ ri^|, 

** H ia supposed in this description, that tlfen keel is first Laid down, fl* usually 

doEkCp only it* internal edge will he formed to thseiUVn of tbc under part of the 
bidl, exclusive of tho filling out pieces 01 discb jJbcld to in /hi, 7 mid 8 r 
My imprmrd ihip now L^ung h-er decks In and firmly secured, to lh£ btUM 
on which they rest, HiliI also to the sides, hiifld, Bud Hem of the vessel, after the 
!Url I unis before describing | now proceed to caulk all her joints* inside and out,, 
nndi her deck* also; which being done, ih^ then presents the Eiocet sight of n 
ship of groat strength, previous to planking’ pre^Hiting, in every ussnUabb: 
direction. Hit Strength and rcsiitotlCY of Bit urdi p self-supported titiri Vlf-abuttcd 
in every direction,^ no Ijolr or pin, but those which secure the dteka to thz 
frame, being risible thpughont lift whole frame, to cunvey to the beholder the 
lljglltest idcu of the mode by which ber abutments are secured; and her frame 
so firmly united together, her invisible ltilIIls’? chnlEi* of bolts being perfectly 
secured from nk and water toy the caulking inside cmd lujE p the vena el it+etf 
he mg* of cmrw, water-light every where, and of incredible strength* els the 
foren of every vhock ii received on and divided amongst her numerous nbut- 
merits. In tliif BUKe, previous to planking, let the comparison be drawn between 
my improved ihlpj iUtd one ul thr present dil-V, previous tu their b+ing plankrd-'— 
one of great strength* the other of no strength at i'll—not being capable ofmp 
porting itself until planked* [ Would riaw TeutL.it. that as the- process fif 
planking imparts sncli a gr^flt drgfcc of itrrngtb lo all; modem-hullt vessel*, it 
will, ul course, appear Eo any person, lllikl my vessel must derive a emuMeraMq 
additional increase uf strength an if liability by that pmc?il p as die (ice-nail* 
v. likJi, secure like planks to the triune cUliiaol be disturbed by any shock* nr 
strain?! tbs vessel may reccivo* the lore--.- >i nJl outward shock.* hqing received 
ou and dindcd among her muneruLis abutments—yud of tdl s(trains Itiiri weight 
or Cargo, on her Bhutmenla anil holts* which must be drawn apart before the 
tree-iirsils can too adkctcd, which caaumt oeenr if they lire in pnipiwiion to die 
(□nuBg^ iif (be Veascl. 1 now plank her,* bud of cuunio tny v^Eef wnuld admit 
ol a considerable tedHclion in tike thicknLHfl of the plrukki of shjpi of war, which 
may he add^l to the tinah^r^, — how much, E must leave to the discretion of the 
huihlriftp who will art recording to circumstall vG9l 
- I+ The plankuig would b* ftulcned, n* uernsl, with tree Ii alia* as l know nothing 
better! elTmI ** the forc^ uf any thnek wilt not now he fv-lt Eiy tlu-m p hut received 
on the abutments* they, nf cnnm p wilt now be fu% dfetllve. Each alEernole 
Hh sbatlid he bolted to the k eh^ and the keelson bolted Huouerh tBch uf tbc 
t'Hlcrs, mi through the keel ulm Tit* tluckncss of tha hull* will ti^ R-am- 
kird by tbq weigtiS aud tonnage of the vewel. A ve;ss,: 1 of 5tW t^in^i *h«1d 
lave the nix upper bolts within *LX Of clglu E'.et of litc lop, m the first silicon 
or eighteen central ribs, that is p six u n each Hide of the vessel to pach nb - ankd 
each boll flmuM requite ;'i three at lea^t eipLal in !$ ur ^0 ton.i: to draw ii apurt. 
The decks ahcnM Dodinre IrK^ ibau three-qmirtcr bchs. M Tlic whnlenftha Mu 
would be beat to have strong-tlire.idid screws, with aikipiaip thick uutn ejll| 
nliiS.u hi large as tbc limber will admit nr, aud in th«:.o of the decks ato^ - should 
the iron be Ihuugbl lo ntfbd the compas-, 4 great number of these rni£hL ho 
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™PP?r boits, cf l quckl eft of adequate strength- It miEt Be umlcrrioed., J 
merely mention filrtllt tlin number \md strength of bolts Hi-ut should be putln tr» 
mukv a firm and aubatandal Tes&t'l r *riih timber* the seme sue as at prawn E 
cren brftrHt it ph liked; but it is ®Mhu that ship-buildvrs will ruttL lW 
tjwn EliBcretioa on that head, more or less. according in dmimstruicea; *o ihal 
aome vessel* will be w meredibty &tniD& that a Bttiarn. or being drived on shore, 
bn to no cflnct an I Bern* being- equdEy secure and ^^ifV t-n land md waitr’ 
etben would Hot, perhaps, build them so strong ; but it b certain, that with tire 
flniue quantity of timber, rUli3 a suiTicieuey of boils, agreeable to the af^rE- 
iajd F teis*1j ttuiy be L-onitnitied on ibis principle, of such strength and stability, 
tliat t& boar of the Wreck of one of them would be qtrfhf a novelty. Wilh 
Umber and Wits prapntfioilfit*, then need be no limits to the dimension* or 
strength of vessels constructed nn this (dam,—which k wEuit Is meal wanting in 
stoan i navigailuti^ the del id Cm turn being larger and much fttruh^r Teasels ~ 

“ Jt win be seen that very itrtfflg Vessels’ muy be ClmsfrucEed on mv princi¬ 
pal with I Ik timbers running ho riKQTi tally or InnginadteiaUv from "head to 
-.U’Tn, aiad eon Heeled Together as before described. But I have described ihem 
vercii-.uiy ess ue^iJ at present, which I think to be the brat* vtrongcsl, and sjm- 
plraE nuflbod of CBirying my improvements into effect; as, ft is 90 trifling n 
Tftrnnitfu from mm prevent ttmdv, Lining dimply Improvem-tuls on ihe pre-ont 
method- «>l arranging and eonneeting Ihoir timber which, if itrictly wllnred 
III, mid generally odopled, win put «n etlbciual stop EO the appalling amnml hm 
ut trees* tteasure, and time, to which wr Lave been so long subjected: substi- 
Lntmg Kufoty, certainty* and pimoLuaUty, in mil the future naVol and m man tile 
ftJIasra of this wonderful and enterprising natinu,—thus keeping our own proper 
fH-.HJtlon in the new em of enterprise opening to our view* in tin- general adtin- 
tJ^u nl - team rmvjgarion for all nariJ and Cutamerey purpose." 

illc quantity nf timber i:oii=UEEied tn the n nm hi iPhrw «r n 1mlr ,.r »u:. ot-j 



J - ‘■■ rwii-Ji.ii w T »_ JlJJd IU.LLJ 1 ='VL *1 - 

Ihe inode of proceeding ts fint to fdna a model uf the required diunm- 
rjns, rand rffllk? t\n- vyuimefry uf the iiitwrdinate arratLLremeiJts urcnrditirdv - 
as dotir. like model u ria arrosa. Fi-l- whir^li il. tY™ . L -_ h .i ? 


ahifiSj, and rtgulatE lllc ^mmetry uf the iubordinare arraULmraents 
lhn dam;, tW tuodel ii cut iiL-riBS, tv wtilcl, ihe tnrmlnd ptapm 

ninTl IT ■rnrit^M i,- nk + n Tn nJt -I - ii i r— . .ijL J 


"■- ■; ..«-‘ c nn: niLru.-umiiw n.rrau!'laments urcamiELprEv ' 

'Jtic r ti.f model [1 C U1 m-ross, by wtilcb the Inrm end ptnponmiis for 
firee^mctJv obtainod, aa shown Esj E]ii> 1 . 


mould fire oacl 


CKfiCtJy obtained, fie shown til the flfineiod 1. 'Jlus muuidi arc theii 


Fiff. L 



(Centre Afmid.) 


(faction ci/ jl/cVrA) 


-«-t np on fhe bmldtnp lnuei.v in much tin: same manner bi in Other tpu*1. - 
the moulds are nf if^dcr lilatcnda, merely itrong enough rn retain 
the pcrfcel shape of the misruled Veael ■ they are atnwn in /7nf. a. 

A loElgstudiual LA'c t «r cooirse of rilunks in I hen fastened to lb r mould ^ -i| 
roUiLit; Juimcly, bKittom, sidra, and deck; vheeti vf tarred paper Ire then Lid 
OH, mid A Second course of plankajs put upon tho courst-, athwurt, dl raund 
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{Pcrtptctm Vim of Miwkk nf up,) 


ibo first cotwse, as shown in tbc subjoin od flgnrw r which crMBea the grain of the 
wqch|, Mid motft«HN?TUiilly canbcQmtai to this strength of the fabric; each course 
of p/iui&r ia LriHj-n ailed together, aud Lbo course d con tinued in alternate direc- 


flij. 3. 



( J7te aUernatr fore and aft and Crwi 


liona till a HELffijcient sObEtanco La Acquired for Ike strength of the VeescL The 
kt-i.'-J, item, and stc m ■ jhpM *, are put on with the kn duluwr, aa illuWU in Fiy. 4, 
and then the whole are tree-nai!c4 through sad through, each (ree-niil being 
driren knl in T then split at die end and wedged, iThe dead wood fere and all 

JV,4. 



(Profile of tkv Ft ml complete,} 


ia formed by cross plonking, to fill up the «pace between tbe body of the rase! 
and the Item Jind ilDm-jHKH r To save the bottom ^ sCrenetben it, and keep the 
Ttflitfl upright when aground, two bElgc keel* are tree-muled or bolted through 
into bflge pEnnts to the inside of the v ofisel ; atanchtOM, with brackets, art fiivd 
10 the aides and deck* and tho bulwark- Arc formed prior to the Is&t cwne of 
planking; the l*K course is then laid to finish the deck: thr hatchway and 
cDfnpanW are in cut oat of tbe soJid deck, and the corny na Introduced.' 
iiiii lyaUm (d 1 buildingti uid to require much Ins timber, being witbonl kneefl, 
uTri^f 1 * riha K and 11 + thareforej tfiorc buoy ail E“-cjLtEscs no lu&* of time inf 
tiding, fijr fre^ Bgmn g the timber—avoids lbs dry rot, from air and moisture 
WKlndcd from the inner BttSM—the raiitMiH more elutic, and pre- 
*■ in ® TPT y direction, m mb to iMlnlri cstrmnS shock* ; and, it is added; 
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that in case of warfare, ike deaLructivn effecto arising from splinters will ba 
entirely avoided. 

A curious mode of defending shipa against tbti oHbcEs. uf cannon bed La, waa 
proposed by the intelligent and philanthropic Lewis tiomptjrtz, Fjq. p of Kra- 
niilgtofl, Ovd, end was pnbhshed in the scientific journals a few yours agti? a 
camknaed account of which we insert QQOCflriDfft to bo nut altogether unde- 
serving of the attention of the scientific reader, The chid' utility promised by 
the invention, is in its application In raereJmnt vessels, shipi of passage, &C-, 
and for fumfientionp: but for ships of war (as it eould bo adopted by Imth par¬ 
ties), its effect would become neutralixcd h though it teems (bat even in this 
case it would save die men from injury, and Woidd always bo in favour of the 
wcnk and defensive fide— its Enlum being that of defending itself, and returning 
the blows, but without any power of attacking, nnleEs feroisbed with guns* 
also. 

The annexed figure gives a transverse acctinn of a ship, with its sides con¬ 
structed^ with oblique end curved surfaces, io as to cause the b*JU png'ected 
aguilut it U> glflUCc off at on angle, which angle, suppoaitijr the surfaces of the 
bodies in collision to be elastic, will be always equal to that funned by the lino 



in which the projectile moves, and that of (he surface it rtrilea ; that fa In say, 
according to the Well-known law of the angle of rcHcctian being always eqn.d 
to the angle or inddcnce. If, thwfuru, a shot strikes the upt*r side of the 
beveled part a, it will be reflected at a nimHiiJr angle, and be thrown over the 
yn'-wel; and if it stnfcfs the lower side of £ it will be reflected al a similar an efc 
into (hr water, as ihown by (be bulls and the djreettun of the arrows: bui if a 
bill I Btritefl against thr inclined nljme of the triangular formed piece DrewctWr 
between a and 6, it will rebound at nearly eqtml angles from aids to aide; them 
tafcmg the curve It wM be returned to the point from Whence- it was pfmrctoiL 
As the force of the balls thu* returned would be So much diminished as In ban? 
probably J title t-Sleet upon the encany. it might be advisable to dtipen*e with the 
curved part, and make the whole defence ennsEit of uric angular projection, pro- 
E^UnghVO inclined planea only. The grain of the wood in these projoctiuus 
sEiehiIo be ra trie dlrrcUotL of the mollon of the buJJj, and not transverse’ aud 
A coating nf grease on the external surface would urn*/ in Warding uJF iLn iniu- 
riuu- cflbcti of the shut b 

Mr. E. Carey* uf Bristol who hofl had mneb experience in ahq^lniHding, and 
hai suggested a variety of impravornemiL, recommends the following- tn elhud of 
fastomijg* ships side* with his nowly-mv ruled iron knees, ai explained by 
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the subjoined figUJjHL 1 u a horizon! al Bert 3 cm ftf a portion of a *bSp'» lide 
and kdmi; A A ihovi the ship 1 * aide; B B the t Embers ■ C C tlst ihiehnesi wJ 
tli f outside planking; D D il plunk, 3| inches thick^ which genes nil rmirad the 
ship, jjifiidi? the timber* ngain*t wUda the in*u kne« are lirad* and bolted 



through the Bide; e e an Wkont*] clamp, 10 Inches wide and fi inches think i 
F F the imn knees, 4 inches wide and 2 Inches thick h which arc HUH through 
the beams end ship i aide, w at G O'- 1^ 2 if a section of the WTO- 0 Pjrts in 

1. H is the [dank iheer; I the waler way; J J ibE end# rtf the planke; 
Ei halt lltat goes through the flhip’a aide, through the edge of the WjIIct way, 
and fix streaks of the deck hekw the beam., nun Is clenched on JLkt iron plate 
an the inner plank; L the onn of the knwj U the flhip’a timber and side; D 
if an edge-view of the inner plank, bs Ehawn at I>„ Fig- 1. These iron tmea 
find water wavs m let down upon [he beithi 3 inches,. Slid alsn six ol the decs, 
plunks* and bolted thnmgh also; under the heam, rt plank* j J inches thick, is 
llT^t bought uai, inside the ship, against which the ends of the benni arr 1 nxeci. 
The horizontal clnmtk, 10 inches wide and 0 inches thick, is then brought on 
under the edge of the plank* Mid hilled through the aidp. On this clani|i riie 
beam (■ dovetailed lti r ODC inch down, and hefted through the end uH hi-tie am. 
A ship fastened in this way! Air. Carey &H-VB. will render it i rri pciisibla (Jr Hie 
side to more; ihut Ho wet can poshly get down* and (hat the ship wdl thus 
he kepi perfectly dry and sound. 

li nas been considered by nautical inen, that llic repeated sficcesB at the 
United States frigAtei- over those of the Britodi. during ihe TEceoit war, w as 
chirfly owing to the rapidity with which the former shot away the rigging of the 
British, To pronde a better mode of iectiring the shrouds to adi-anlage, of saving 
ihr rJtpen&e of rulling-LuL-kLea,, brides strengthening the yard in the llklflgw jlelc! 
quarter, Fig. 3 P o Alid F' r mi the noil p^r T represent two sipLore imn traps, fitted 
on the mast head, one flbori* the other; they have three banks on each aide ofthem 
to tnddve the tops of the ihrmidi j those above are placed so as to alternate 
wtih those below, as shown in Juj.2 a in order to give mom for the fjts of thff 
ihnoudf t and to lot them Come s-iiihrknlty close ^ n and ft ahow (ha nhfouda fixed 
on the hvfikf C f. The IllAxti of ahlns rubaeqnently occupied the attention of 
LieuLtireen, who dcrued a plan for efli-cting thr above ohjcet, wlikh'wae dcfmrd 
worthy of m honm-ary medal from the Soctely of Arts, Tim masta of ships it 
thuuhl ba observed, ore secured in two dirL-rSuns: longiludinally, by mcana of 
lufig rwpea called Hayi; and iri a tmn»TCr$e directLon, by means of other roi*ci 
ColUtf ■hruudd, each of which. hn.q a loop Id tlte mhlfHe, which. W pasicd 
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over the head of the uui*t. Each pnir flf ■dinaudii may therefore be ton- 
sidcred as forming lb* aide* of irn isosceles tpang?e F of which: the apex ia the 
mast bead; and being in poire, tl nc<?eMati1y fella that if one h shot awsy, 
the cnpaaitE ahraud becomes dearly useless. LlrttL Greed therefor* propos'd 
Uliit the shrouill ihnulrf 1* L single, and that each ahould he terminated at top in 
a lining iron hoot, to take hold in Ml fir Iked in a aLrop or plate At the tnasl 
head. 

Another improvement proposed by the same officer is in the Snelhod of 
slinging the top^satWajLk by fkmg In the y«rd K wbern it cornea in contact with 
the tNnut, H kill (I of clasp or Crutch, ElntEtnr tn that at present ajipli <d to the main- 
heam ; which, by halt edsbrndng the ma*t, sf-tves to steady the yard* And to 
prevent those violent jerks., by which in blowing wither men are Uni lift frequently 
thrown from the V atJi into toe sea ; Et ho the farther top-iiul -yard r having shock* 
d d to embrace tie top-mml half round, And thereby prerent the yard swinging 
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endways. Fuji J! ahmn a bird 1 a eye view of part of !he jffid c r F and cf chocks 
d d embracing the mint, ih, 1, e # p the braces of the top-sail-vmd ; they are 
fired atjfi pass through the Mocks aly $ at the ymd-KttUlt then throng!] the 
Mock* A A, and are secured at £ 

Under the head, tkvzK Inis been deocTfchfd the Uissnl nwhitdical arronPHnenti 
anil pwesi for building and repairing ihrp*. Id tlis.i place Wc shall add a very 
ingenious and improved method of bringing up ihipi upon tire ways fur lha 
operation! nf the ship trtlildef. A Committee of to mentions appointed in \U-j 
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jenr a S27 f by lire Franklin LlkltircHo of Philadelphia to whom the subject wad 
referred, drew un the fallowing report i hereon, which wmi to have toed 
die tated by eoiltul judgment mid impartiaEity* u Tim Commstto cf IncenLioii^ to 
who it] have been submitted a model* drawing^ and description* tiie 
1 Hadiating Railway* fur this repairing of V'l-hwIi/ indented by Edward OarKp 
of Nc-W York, c£v CE engineer, report, that they baye carefully examined tire 
propped improvement, and contidtr ths plan in oJFering great fnribtiESs w'liro 
it is drurnbEe Co have several vessek under repair upon the way* at lire ml my 
lireir. Motto tt'i paiuiit «!ip f which is in me ia Gotland, id of sufficient lenKlIi 
to contain two or three wsaeli; blit it ia evident that uliiekw wa^ this lft*t 
hauled up, must be the first launched, czul they mml* ibreToA, by freqUcO iiy 
repaired in haute., without being allowed that time to dry, which k, in many 
cmi| ( a point oF great importance. Tn obviate this dlilicillty ]« the end prowastw 
in the plan uo,der caniidcratl-otu (it dues not appear, from any thing - winch baa 
hern prerented to the Commits that Mr. Clark proposes my thing novel in 
I he construction of the lower part of tins railway, or of tlltt carriage upon which 
ilib v B H*el is to be drawn up 5 it* diiriiigulibiftg feature being tire mraui 
provided far removing veasdi out oFlhe direct line of the main ratify* and of 
depositing them upon Euh-ways, fur the purpose «f brihg repn.breci, _ ini ac- 
eomptish lifts purpose the upper part of the railway, for fl length sufficient lo 
iFEceiTfi a vesreL, i* detached fTr>m the Sowar pari, and it made capable uf 
revoking Upon a Firm horissnntal platform, a perpendicular shaft fmin which 
paire* through the upper end * if tins detached part of lire railway. Tills plat¬ 
form m | he segment of a circle, but it may, if necessary, present a complete 
drab, At 1 ha periphery of tint * eminent, the died part of the railway tarotuutes* 
Slid tha detached revolving commence* ; thi* k au ppunod upon the pisiform by 
el lufficieot number of slfoo# iron rollai» placed transversely on Hie lower part 
of the Framework of which it Is formed. The uprigh t shaft, around which tile 
detached railway k capable of revolving, is al+o the ihnfl of the windlass, hy 
which tile Veasel* are tn be drawn up ; this drinrhrd WAV may therefore be ton- 
■idered as a radius to the elide, of which tire platform ia a segment W ben a 
*bip is drawn up and lift* armed upon tke movable part of the railway, a j».w*r 
may hr applied to carry Oik with its load to the requisite distance round the 
circular platform, until it arrives at a tub-wav, erVrrid «f which are erected 
round the platform, forming produced radii 10 Ore Circle, These are precisely 
similar to tire main rail wayt wijJi the exception uf Oreir not being continued to 
the water, but only of men a length an to sdmit of the carriage with It* load 
bring lowered, and departed upon them until the intended repaid are made. 
In the drawing which ncoompanlffiit]]|f rtf port there arorepreienied six mb-ways, 
nnd or course upon vueii a structure seven vessek might be placed m a time. 
The main oxpcilae atteudEitg the erection of marine ii in convtriicllng 

that part which i* under Water, where nearly lire wliule uf' the labour must be 
jwlTormcd In the diving helL Jo the mods proposed by M r. <Jlart r ^nc marine 
rail way would be sufficient in those parts wh*'.T* many vrtttl- tnny ha required 
to be hauled upj a ruuMifirriibJc number of mb-vayi, with their oppurteruinees, 
might und^iibicidy be provided at an expense hre below that which would intend 
the original BlracCure. At\ur niiLtnn’ly t-otiHidering ihi' nulrjiret, tl.re Comaiittee 
nro fully convinced 11 F tho praGlioabilLty of the p \m r and til so of 1 e« economy-, in 
those situations where mor^ than a single railway would h? dcslrahlr r When 
once- tonfltrucLcdp it poweisea Lire advnoLagc of bring capable of if.ttvn km in 
tire number of its sub-way* F whenever It may be required / 8 Annexed are 
enyravingi from tho drawing* referred to* F"j. I is ft bird i eye view of thft 
] 1 • »l?urrn and railways. A, revolving section of the mil way, which may It 
fissure be mode tn coincide- and am Meet with the radiating nr vub-wftj* II & B. 
or with tho mum railway C P ox tending into tlic water. U Li the sltaft or pivot 
npan which the M-criun A revolvoi* Ftp- 2 represents the revoking ■ cellon, 
w.rh its centre, as in /%. 1 , togetlier with the cbeld%-ir ireil railway a, upon 
which iIll- vasl-Iron n?ISm are to rnn- Fig. d u an elevolEon or Bide view oF the 
r±mj*iB±r and permaueni railways, 'mppurling a riiip* cnmsgO; A being the 
teremng ,tciiuti j* B or C, sectlun ef Eli-c matn, or Lha luh-riulway s U shaft fijr 
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cnttimnnicntitig the wrndlaia the power which Sa generated at Lbs let ct* d; 
this eh aft k Ja □ the- pivot around which Ihe seednn A tg made to resolve * 
c c f f r arc Iwn fullw* eonitwted Eft and ftippoTtinff ih* se^itmi 

in I hr dreular railways ; G. ship's carnage renting uti the inclined rallwayi; H, 
udndlaga or other machinery for efovuipng vessels ; f, chain By which the c.image 
ii drawn Lip ^ k r paJls Eft prevent the carriage from running bade 3 f t fHmtou- 
rollers, flying between the movable and fixed ways. J% r "L ground view of 4 


#%. J- 




Hhipk carriage, 5 tnuuTctet view on a liTg^T Bed* of a ahip'a caimge an 
the railways: d a cuneiform bluet*, movable on roller^ in appropriate grooves, 
to premil Intern! motion; b b T bilge Itktita mofing on pivots, and ir&Emg oa 
rollera adapted iMo; cc, ropes hy which the cuneiform Or wedge blueia are 
drawn up, and the bilge hlu^i forced against., and mJapled to n die of 

vesaBls,— Frnti£im Journal. For a variety of information ot th l- constituent 

parts rtf ships,, with their rvcrfit slid rli oral bn*, **e the separate head* T a* 
Hvpftcas.!. f^t jr.uf. Wikblasi, Block It Aiccunao, Fl&ii Buti, ftc. Arc. 

SIIINGLKH, in fivudmp, vuiaJl boards nearly rEMftiblmg, ia shape and 
size, the Kai r e*s of a common hut tapering regularly thinner and thinner 
from die broad to ihe narrow ond, They wore formerly U*rd inalrftd of Sileis, 
fur the covering of mu ft, and are well adapted JtO those Ht_ ar e of a high 
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Country churcliea jit# covered with shingles Ths method of corming a huddling 
with ihinglei it extremely at t-qual distances from ihe lliin end then* 

an inserted two itout wooden peg*, projecting on [lie inner ilde about two 
Lik^ht!* ; by them peg* the shingles hong QEt pantil e hilhi nailed horizon tal ly 
e cross jfcto rnlEers p anil at wadh distances., os In allow each row of ihiriglrt to lap 
0¥eff die next lower row by about half tbs length of a shingle. Sttfiifcllmes, 
however the roof [f previously covered with Wards, on which the shingles are 
nailed; hut this method bat the diaadmtigE af bing fat too expciitivc for 
coLrimun procikcp cijieeiilLy in i country like nun, where oak is by ISO means 
plentiful, and what We bare ia wanted for purposes af greater national import' 
oiler. 

KII GAD. A term given by minora !o sEonca containing are mixed with nib- 
bull in a Uofe *dl f and sometime* near the lUrfaeo. When deep, the minert 
consider it as indicating that some vein U at no peat dutancr 

SHUAK. A prop or itaoohion fixed for support against a will, or other 
good abutment - or under a ship's iide* or holtoui \ to support her when laid 
agtmi Nil, or on the stock*, Ac. 

SHOIIE. Aai artificial drain. See Sawat. 

SHOT. A missive weapon discharged by the force of ignited powder from 
a fi^urtn in warfare; of these there ins various kinds, ns round shot* or bul¬ 
lets, a ball or sphere of iron whose weight ii in proportion la the bore «f the 
cannon. Double-headed, or har-shot, ore farmed of a bar of iron with a boll 
■t each end, which fits the muizlc of the cannon. The middle ia amnstimei 
filled with COmpQEUion, and the whole covered with linen dipped in brimstone ; 
Bo that the cannon, in firing it Is said, tbits inflames the combustibles or com¬ 
position, which vela Ore to the sails of the Enemy. One of the heads of this ball 
uai a hole to receive a fillM, which, communicating with the charge of tha 
camion, tela fire io the bullet. 

Chain Pilot const*! of two bolLs chanted together, being principally designed 
to annoy the enemy by cutting her safU, figging, &C. (jFJ p-e shot is n comhi- 
naiiau of holla ptrsmgly corded £n canvass upon on iron bottom* bo es to form a 
cyLiruirical figure, whose diameter La equal Iq that of a b=alL which is adapted 
to Ebe cannon. Case allot, or coimiater shot, ate composed of a great number 
of Kin nil buHela, put into a cylindrical tin bos. They ute principally used when 
very nrar, to clear the deck* of Iho enemy, Betides (hose, there are othrrt of 
a more i&rflkioUa kind* inch as kugrage. shot* star ihe?t r fire arrows, Ac., 
employed also when tiot at a great distance from the enemy. 

LdiJhijci shot that art cital In moulds, usually possess, in a greater or less 
degree, the litre* following defect! being imperfect in their spherical 

figures* which ia ©wing to the expansion Wld alteration of form mode in tba 
mould*, from fre^ocnlly heating ihem ; second, caciUintng air ca-rilics, -pwjng 
to the air being caught ill the irmidd* when the fluid metal runs in too quickly 
for it to escape i Lhirdr thek having imofly an indrntatimi where the metal it 
poured in. To obviate theie defect*, Mr. fkmlhby, of Chestertichi Iron Works, 
manufactures his cannon balls in the following manner,, for which he hp taken 
out b patent. A solid ball of hard wood or mclil il turned to a true ipkn 
(according to the stale or weight of shot required1 and then Cut In bidvei. 
These halvn are moulded in Sal id boxes, in the Usual manner of other castinga, 
taking eara that the sand be well cammed; then taken out, and the hollow 
tnculds thinly coated w Ltii pc wdkrrd chmrwal mixed wilh water, Tb* bores 
containing the moulds art nexI dried in the noire, preparatory to receiving the 
fluid metal The fbot thus east arc said to be perfectly sound and spherical, 
owing Lo tlic air eacoptng through the sand, and the mould bain* unaltered In 
its figure be heating, 

£EIG\ F.t, A icooplflg'iap instrnmeni, for taking up and removing a quantity 
ol loose substance* together, aueh as crmll, com, sand* dinirr^ monevj Acli 
tfiEir cnusttuction u neceiWLly very tom d, to adapt ibem In their pakiculei 
objects. 1 ^ 

A . of eatendad IWin ike mn*t he^l- Eo th Q 

ngnt and hm SLdaa of a afa^ to aUpport the mani% and enable them 1C Carry 
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milh Tlie shroud*, 0* Wrli ^ the sfdls, &c M era denominated from ihr in nils la 
which they belong; thu* there nm the main, fur*, find tnfazen abnmdij Ihu 
main top^tnast, fora topaiusi, ami mLzzi-n top-moit nbrtmd*; and the main 
topgallant, fora toMalWt, and tojjraen topgallant shrouds. Sea Ship, 

SHUTTLE, The instrument employed ill weaving, by which lha crooking 

of tin 1 threads ii mninSy elcclci See Wlitiko. 

SICKLE. An initiu suut of almost univcriud u*c in agtictiknre + for cutting 
down rtfflli It is simply a curved black fir hook of steely with the edge, in tbs 
interior of ibc curve, sorraicd, eo us to make a cut like a saw. Th%= subjoined 
engraving, which rcpr^rUti the native Instrument until by the flingalese, nkcwi 



tbal the sickles employed by tin: Hcmi-Wbamill nations of the East differ ra 
no essential re-spect from those mifl4 lu litis country f though they are generally 
Ttinfe cun-ctl); arid likewise, tbal our manufacturers might; JlnS a market in 
Ceylon nnd neighbouring India for their m petiaf prodnetJims of tbti kind. 

SIEVE. An iuunminat for Hparutiog the unaUer particles of suhiECniices 
from the grosser they arc made of various forms mil *Lzta a tu anil tbr &tihh 
to be ilftecL In ita mint moil farm, it cmiijli u f n hoop, from 2 to 6 indira hi 
depth, h.riamjr rt flat cyiiudET t ond having iti bottom tenstkntod of ooara# or 
Ena bcur, catLvaas, muslin, Mra, Uebwork, nr wire, airelchcd linhtlv over 
. according to the upc mtondiHL * h 

There a a kind of ii^efr in raicnaive ui* amoopt dn^gista, dmaftetTS. and 
con Tree loikcrip tormeda drum-sieve, awing tail* furm, and is ua^i fur aijiinn 
vtry fine powders. It consults uf three parti nr sections; the top arid bottom 
■actions of which aw covered With parchment or leather, and ht over a^d under 
a »k to of the Usual form, which ii placed between them. Uting thus doted 
in, the operator u not annoyed by the cloudi of powder 
which would olberwiie he produced by the agitation, and /7g 1. 

ibc material under operation ia thus saved from waste. J ' . + --. 

The iifting proces* k, however, extremely alow and tiibo- C 
liona To obviate thrift defecte, ilia editor, some y*an 
^o. devised an Either fam\ to [he itoparalrua, which u much 
1**9 c^priiBLve ill construction, and tot more durable end 
ciJbcttv l.% Annexed is a description. Thj. I repraieuts 3 
hollow cjlmihr, the citenor of which U frittnrd of fine 
EELUEhn nr lawn ; two wsHidcn sheaves or discs DD r HTooved 
at their edgem and abouc lix or seven inrhea in djametrr + 

OF* filtod la a central spindle, the rKtrcmilEes of which turn 
in bearing* mada un the opjiositc edgoa of a &iaui ht>%. 
which m whnwv opened m '1 (on the Allowing pagwjj 
ific lid being iho same dtntraBOM exactly m the other part 
*0 thu .1 they may both lie Hill and equally aopp«ri«J W^en 
optrn; one extremity of tl.o bils in provided with a m*a 
handle E, bv which the ryUnder ia agitated hj a backward 
and torward lm«-ro taliie moliou ; il t€ ^o. Bivins 

oa a foot cc stand for the ct Linder, jib ahuwn in y-Tc | 

To form the cylindrical cage, Min or x] tm stout rings of 
Win? CC are made of flic same site as the tSisc*, to which 

th^y are connected by annealed wire, running Witud in rtlJy 
Crum rbd to cod of the cj linder, where the annealed wife is 
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turned ffftind the ti cuds of screws, and thiM returned from clld ir ^ r “ 

nii'i*ly r until tht- caga fif skdtrlun IS copupletfiy formrd, wbi » now wei&y ,tf 
I^hqrive ihc required covering of lawn or mllilm Tliij to of muHi'' pTcpur'si jh 
a Ij.j. 11 , with a dose longitudinal rmhii, lallt open at each nnd+ Bttld of dimensnius 
cuirespunclsng with Urns* of the cylinder, SO that llft.pu¥mnp nutj he 
Ptmtchrd out smoothly,, in drawuir it ortf the cylinder. The BHt poi-nt Lt to 
fait^n it down, which ia done by drawing cords with ibp knot* «¥«■ the midi* 



in auch manner tlvat liie cordi enter the jpnMurei of the discs; thua, by Eying 
down the two nuEaide cords iirst, and iht inner «TCi afterwards, it id vei j easily 
made 44 as Eight aA a drum.** The pulveHaed matter lobe sifted is then put into 
the cylinder by mean a of a funnel E r which is afterwards rotnomb and the bate 
«Eijpp«d by a hnng G. The cylinder is nett placed in tits box, os Ecenin 
Fry. 2 , and the Ed being shut down* the handle is worked by the seml-rota [fra 
motion before noth'■ “d, which throws continually the whole content* of the 
cyEnder over it* entire circumference, ru:J separate* the fine powder from tJiO 
grosser particles with a rtkpMtty which will miyiriafi the operator* Lbecffrct b%hig 
so much mare considerable than by the llsuoI apparatus. When ftlie batch in 
ll-ic Cylinder is sifted,, the gross matter id emptied nut by withdrawing the buflg p 
and giving the cylinder & shake, with the handle upwards; the cylinder being 
charged afrstin* the lifting ii renewed! in like manner, and continued us long as 
desirecL This m&chinep ns well dJ the mude of operating by it, ^ ill be found 
highly convenient and useful. 

felLEX, adlica, silidmn, nr sillcLotu earth* is am of the most abundant *nfc- 
sbtncca in nEtlnre p ccmad,tuting Lite entire n>a^s of isiany inMunlnii > *■, and probably 
uf a large portion at th* globe LE*etf r It si the chief cmnpolEurnt of sand., sand¬ 
stone, ftint, grnnfitr, qnortx, pcWpbyTY, rock-crystal, agaE^, and many prechma 
stoncf: it to tbo chief substance of which gins* la made; also slil iiigrudh'ni. in a 
pul refined *tiite + in ihe manuftvctUfe of Al stoneware/" and it fa essential jn the 
preparation of tenuciimi mortar. Sites, whca pure T ft a line powder, hard, 
insipid, an d ioodonakAj tatigh in the- tt«Ufh, semteTies and wears away jdtstt It 
diura not form an adhesive nuLi* with nUu hut lid Is to dm bottom, leaving the 
water dear 2 htnraver, if die add he very minutely powdered, a tiioll portion of 
it will bo dfwjtivd by the Wntcr r SilcX may bo obtained m a pure Etato by 
iguithig powdered qimrtl witll thnee parts of pure potash !tt u lilvrf- cnitible, and 
adding tu the aaluEull a H^iiantity af acid etlfEcient t*s Autisrati, the: alkali 3 then W 
c- apurtti hg to drpt«, tliere will remain a gritty powder, which, when washed 
With wmor P Will li pur? ailcjc. 

8II.K- A i*ery wift, fins r hrigliL ihnwl* the product >Uk of diilcrent spccj« 

of caiKrpdlim ; but ihe baaiLyx mori, «- silk-womi, ia phkRy cullivEUcd fur thfa 
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purpose; il is a native of CliLELMf and tliir culture uf silk* in ancient limes, was 
enllrvly confined la that country, wh*m wt are i-dd H that the empTCMC*,. fnr- 
rvundrd by ihrlr »'omen + employed iheir leisure haur* In lire rearing at silk, *nd 
in the wt-aving of silk lisviic* and veils, From CliEna this culujibln Commodity woj 
fh>t euUYryrJ Lnt+J a; after the cahtpteJt i>f dun umpire by Alemij^ r lire 
Grant it was brought into Greece; team thence k w** curried In Rome, where, 
us we are informed by WWVll Inalonan* it Waa deemed of such mltte, at tea be 
conanaonly *aEd for its weight in gold. Fur serertii cvtiiuriLa, the Fen hint «up- 
pli-L-d Lhe Human empire with tlie silk which was brought orcr-land from China, 
by nictBiln at rtmimne mvrrttlBg the Tout continent of AbUi in 24J- day* Not- 
with standing an i nun e [LBe trade m allk* which wna for a Herles of age n carried 
uu brtWcrtt die Ihman and Permian empire*, the knowleclgv of the bi]Lt-n-nrn? h 
ui the ikLkifj 11 tr m which sdk wna nroduetd* retrained an import* t>i secret with 
the e-antem nath-ns, and was entirely unknown in Europe until the reigti uf 
JuptioMU. At this LLEne, two Persian Eiiuriks. who Were employed as missionary* 
in some of the Chriitinn elm relics kv India, penetrated into the eottnny of the 
Sctcm, or China, where they ob&en p ed the labours of Lite silk-warm, and became 
acquainted with the art uf working tla production^ into a Variety nf elegant 
fabric* Having relumed to C&irttifltl n ■ iplo. they explained to the emperor the 
impure Ant discoveries they bad made, Encouraged by fa!s liberal; promise*, they 
iHidb'i Il-miEc in procure a sufficient number of these Wulidrrful insects, to eatebhd] 
the manufacture fti \m cattiteJ ; which tlmy cetomplkhtti by conveyfnf a quun- 
lily of I be e^’gs in the hallow of a cane, Vast numbers of |iik-wurTni Were snoti 
after reared in different parte of Greece* and Lhe rnw silk obtained wai wrought 
Kilo manuiktlures al Athens* ilrebcf,, Corinth* and ulhrt places j and tbe fareEd- 
liig of ilit silt-wamn was rapidly extended to Italy aud Sicily* Wilt equal 
snrces#, Ka tensive manufaciLErea were estahlkbed in many of the tevriis nf 
thcH kingdom, with ihr? tilk nf thffr 0*n prurlflErtiiHl j nod tire demand far the 
aasteru ■ilk diminishing in coDaeqneneev produced a great change in the; cum¬ 
in tTcial intercourse between trtdtft Alkil Ewpe* 

"lire liatutill history of tbe aLEa-worni forms a subject highly interesting and 
curious ■ bul the ealFoartlmtlry chahgw whidi tbe animal midergaea, aa well as 
ita manner uf apinnlng il* ball or COCOCHI, liaving probably fallen under the 
ei cHittl observation uf innfft uf OUT renders* we ilmH pans over fbis patl of our 
subject, and proceed to ihp bniillts* of winding, tliruvring. and weaving. 

In iboao coEtniricj where silk forma an inipmnt. anide at Cunmu-rce* the 
CullTiatnrs, ur ibi ’U wilt! rear the inEecto, do not wind ofT the ailfc iheu^cIveOj 
but Hi-II the Elk lo others who tnflke the optratioti uf reeling; a distinct buiius* 
The siugrn tijament, or thread of silk, m produced by lEie worm p is of inch 
tUttnir telildty as to he totally unfit for tie purposes of the iniLtiUfacCarer, 
Tbeiefvre, in witldlli^ il otf, itvrral af die cocuoUh eltl l itnuscrBed In want waterj 
to soften Eli <r gum with which the silk is naturally connected; ibeiraeiteraleud& 
are then joined and reeled cdT together; and h by the *dhe*m-ni.™ of the guu] H 
site ihtis formed into nne R month eren thread. When tbe thread uf any cocoon 
i.Lvalfc, Ur cumes to an end. its place is supplied by a new one, which IP ■imply 
In i 1 1 oti the main thread* to which U adEicrti by 111 Mimj and, owing tu ita 
eMremo fineness it ilocs uot oecaaiDU ihc hpt prceplibla Unevennc-aa in the 
place whore ft 1 b unitcnL In thil tnahUCf of joining tbe teparate ElanjenU, n 
ill read umy be made uf any length r 

Tile epparetllB fur reeling. comisEa pierely of an nipen kettle cf Water* under 
which is a fir* te keep il warm ; and the reel is of the common cunalruci ion. 
However iJirple the OjMraimn, grent Cnre and atlcntian are necessary in reeling, 
to preserve ibc ibreod of an thick new, and of ■ round form, ami thal 

the fieycraJ ruuuds U|san lEl-e reel should not get gliml tegether + When Lhc 
skein is ijuiri- Nlry, it is Liken atf ihc reek D:n ^ being made tip into hank*, n 
faruij the article calli'il. in couimerco, raw silk* of which iucb VMl quantili« 
arc annually imported into this country from Bengal, China, Italy, and 
Turkey. * 

In preparing raw silk fur dying, the thread II slightly Iwiatcd, In order La 
rmsUte il to bear Lhe action of th* hat liquOT withoot ttkfi fibres tepajiiling 0 j 
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furring tip- Tlift ii]k vnm employed by the w«tm fur the Woof or Weft af ihe 
fttutfi which they fjbncntt\ is fum posed. u t two or more thread* of the Taw silk 
slightly twisted by the aid uf machinery ; uti d the thread mu plowed by ike 
HOThing f«f*T \* of the lame kind, but cninprised of a number of tkcudl 
corresponding with the atres 5 j*L]i ur quality of the work ho it oK euLLltkJg- 

The first openalscm it undergoes u winding; lEml l* p drawing it rtli From tlln 
ikoitiN ill which il ii Imported, mid winding ll upon wwchL'h bobbins, frum 
whe'iLL'e It la laktftk off fur PUlfteqUcnt operation!. lu the ordinary method nf 
winding off silk, ihe retd err swift, upon Which ihe sfedn is placed, h made to 
rcvdnf by the pulling of llie thread, m it i* drawn off atiA wound upon the 
bobbin. The delicacy of the filaments of atlk dfhn T however, render thu 
operation difficult., owing to (ba breaking of the threads \ In like winding of 
Turkish flilk, in partjmilar, the prtuffiii la. from tbo circumstance j nsl immitoned, 
extremely tedious, ns the thread break* fit uEmuit every flint of tike real; this H 
nwing to the jgrtftl size of the Turkish ifcetna, which frequently exceed twenty- 
four feet in riremtkference ; thus requiring a reel of equal dimensions, that has 
t4 bfl turned round by a single thread; Mid this thread. bring of an uneven 
thickness frequently gut? entangled Ln the skein, and lihav^IsMj break*. To 
ubviatn in great an iiisf-mVcnltnc* and detriment to the matcrinE (by an 
infnitiy of knots in the thread,} the attention of Mr* U. H. Fatinbaw wia 
directed, and by fm-Mli the must simple and inpunhms, he apeemplbbad hta 
object in Ihe must happy and perfect manner ■ tins invention, for which bo took 
out k patent in 1837, w* ahull here det^ribe- 

Insteml of the reel being turned round by the filament, it remains stationary, 
but ii suspended loosely upon Its pxii; a light arm of fly« is then made to 
teVrdvc around the exfccrruit circnmfereajco of tho reo^ which lift* ant the thread 
frtun the skein more smoothly and delicately than il codd bo performed by the 
finger, conduct* ft to the centre of motion r and from thence to ibe bobbin on 
which it is wound. By this contrivance the thread requires but little more 
strength than a* siilElcietit to sustain i tse If, instead of having La drag round a 
great much in#; and it fuflowa that a much finer LhrcEid may bo wound afF by 
Ench apparatus than by those of the can mum eunsmielkon. ' Our limits do not 
at present permit ua la give all tbe details of this m-/ Ilinery; we shall thcrefure 
coniine utinclvs chiefly to explaining Ihe principal or most important parts, as 
represented bv the nnnuxed diagram, ify. I gives, a side ckvaticm p ami Fty* 2 
a front elcvatfaq uf a portion of J^. I; the same lellcrt in each referring to 
eimii&r parti, a b i= a frame, containing a swift, «Vr. of wbkh there may he 
cpnfdi^l to be a hundred or more in a row, one bebiad the other,, as viewed in 
l t ah tamed by *hv aame ahfftft| ihc diameter of the swift may he 
canikdured us eight feet fur Turkey sillt, but the nrm* P t are made to elongate 
Of shorten by the -Sides shown in the middle, so that the swift may h*- CkpuJided 
or cenurftr ted at plcoaure |i> mill: the tiilfr of the ikeill; each of th™ radkliug 
arms is flxvd illln ft, central bEewk or nave J: through lhh nave a spindle pa^sesp 
on which the swift luotcly rrsK as bc«t ^een m Fig, 3? tj» * pnllcy h which 
revoivea an th« aame ephidle, and receives its motion by an endhra band from 
another pul by at a. To flu 1 milli^ r i> nffiiltd the revolving arm / which is 
ftmrvksbcd at Liri sjttfttuily with a bent wire, Coiled up into two spiral eyes; 
through that at g the filament silk / i pmses as h Is lifted by il out of" the 
ikeifk A ; fn>irk y kl posses th^mgh Use eye i ; fifom hsnee it is drawn through 
another ere j, to tin cvntrwl ryu t, {fi$v and through die loit-m^ncioik^d on 
tu n bobbin tfcc*d 01] the aame'sluift ns thr pulb > a Tlkt sdtuadon of the eye k 
uppoeit^ the centre af tlw axil of thv swift, il will b* observed, la issdispr asabte 
b die winding o£T the thn-£fcd ; it b fixed to the Cud of a movable ml which 
lias n joint at t t dlBt permits El al pleasure to be drown funrttrd heyoud ihe 
of the rwift h for the girl m altrudimcr to repair the thread should it he 
broked. Tike latter «irmnMAAH v howerer, rarely Dccuni^ by th^M impmved 
ammgenii*ni¥, and the trembling ttiodotk of the bent wire at the extremity of 
tlie revrjlvtng flyer greatly evelsisU in relieviikg tlie ^dk from cntin^h-iisi.-DU 
rtiL- rpvmvmg dyer b the pruidTpuil feature iu Mr* Fomhaw'i miichioa^ Hud 
b in itself a vcr> beautiful and m itm UpefuJ invention ; there m manv snbw- 
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dinriie ContrivAnce* of great ingenui Ly, m IiU;[i we have Eeffc out of thr diognun 

it* pmvmt rtpifarim. 



Alter islk li4U Wn and tewifNil, die next opernbotii uric tjimnmq add 

tbn(Jtrimtjt which may be performed frpDmlc!^ i*r at tri*- sam* time- Hie art of 
throwing silk voa fiat Introduced into thn eemnny in 1719+ by Mr. John 
Lmxibr, who, with considerable in funnily, uid at the risk of hia Lift, succeeded 
In taking a plan at' n throwing machine in Sardinia, and, cm iiii return, 
^tablishcd a mlU at Derby for conducting that operation which Lad, p^iur to 
!>m above djlte, been kept n profound secret' by the foreign mfinufdCturcnL From 
the gmt CKTienac mmrm! in establishing the mills at Derby, application waa 
mridr to Ppiinmmt to extend the term of the patent pwnuAl to Mr. Lorn be,, 
bnt the r.-g klu tnm wisely grunted turn the iom of 14+OOOh, in lieu of the Eiten- 
skn of Ilic patent right, and up*«U condition that he deposited lit the Tower of 
Idon a emnpletr working model of the niatbcn^ where- ft HOW remains. 
Since that period many improvements bate herb successively mute, but fUuonfRt 
the cotnpleiJt and efficient* we are informed, a tv those introduced by Mr-F«n- 
abaw, and patented by him a short time prior tn (lie winding machinery already 
described To ivosd (hnt confusion which would W created by the Ineprcmmtn- 
lion of the mat multiplication nf pdkws, wheeli, bobbin*, flyJr** && r which n 
throwing-mRl embraces, we shall Confine our description tn the acting parts of 
a single ujyratLuli, tr awing the reader tn imagine- nn iitEllaive Htin of them. 
The enj^rnTing* OH the following page are eSplrttiftEory of tb*se itnprorcd 
nmtilgHpeniL" I is an end wfifw of the throwing machine; A A 3l the top 
ur the frame ; ft th| bnbhtn; C tlic top spiodic f D the board which lupports 
the ipindJc; F. the pulley which drew cwltm to thw *4 of spindle*; F ia th^ 
flyer tn ibc lop spindle + G ik& Iwer, which ihrowi the pulley in end out of 
it, * t 
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the Wibitii P, ii lwi*tcd liy ifie iweuTvitlg ipInrOM J, which are driven by the 
baeJ M ; lb* lb reads yy pas* *ej. l iniidif'ihnjLi i; h t U,, eve* e, end me willed nl 
’ go oiler the glut rod u, round ibe relief L, through the eye h, and are then 



TACEired upon the bobbin B, the twist bettie edited lir ih* ■ « „ 

whieM* dkv. n by .be bond F. #*. 3 hTwrfwJeWw jS*X*“* C - 
■*me letters referring to simitar port*; Run beeelnl iMtrb url clime; the 
*J JW- .IrivUeebcAd and give* 

other rod by the b*r P | gear N, which it Mtmecl'd hr * r^i (o ih * f ? ni f C * h ? 
that draw* the bobbin b*tkw*ri mid forward, to.preuJ the &SAK3“ 
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ita surface. %. & is a front view fif the idjieIlEive fur irmfein* three-thread orgim- 
llntw Sewings, the parts linving hem wUmdf described altyvr.s rxeept ike bobbin* 
which n?t ibffll III dyUrd linp^ Is lie used in case iruiM ia r^Liirtd 

lc be made, instead of oqpmfllr. T is ji ranch to rrFain the l*Trr G f Fig* |) 
ilk its place ihc bobbins art' ihfflwn In or out of gear. 5 represents 

tli- md (,+f lbe bobbin which is kept ia iu plane hy Lhe imall levw ifr, which 
lever b fesEcncd on to the nuitfci] board j. fi$. 5 it a sectional view of /%. £. 

7 is t1u L apifldlc J, a* lEren in £ip,r. E rind U. I being a fixed flyer* ^-Sb 
n vie w of the opposite side of the nuliey K T to that shown En Ftp. 1. /7r; r £> it 

an edge view of the pulley E ond Lver G, s*s d mm bed in Ftp, i, 

Fhr bdctnUgn of lliis machine am said to be 1 lit, The dirqwliig of organ sine 
hf one prtKeaH, instead of the three pep&att ptori***eii r Is ni present practiued ; 
tltc spinning bv one machine doubling the threads by another-, and tli row-ins 
by * third, 2dJy, !fl the very great Snctciisc of speed which can ht obtained! 
rhUji In the easy manner m which the machine can be altered to Engle*, tram, 
onunrnny, sewing or any qtbtir description of silk. -ttkly, la the sirring nf 
libottr, front the jprral. quantity of -piddles that cats he attended to hy one 
bunch Sihh- In ihc little experience required, to enable H+ a bend " to attend 
the Wurk, thereby nhruttiltg the greiteffc expend laa throwing “mill hnndiL* 1 
The construction of machines of the kind, or rather for th# ItUrpvira we 
liarc been dcacflblngp vary considerably; but the following quailneath-ms nm 
essentially requmte 111 Hferting [III* openttlnkl;— The silk mint he nude to pn^s 
and witbunt entangling frrnn the delkdjy bobbins; a alr^Lt and equal 
Argm of tension mn#t bu applied Id each of the mnpooettt thro nth. that the 
compound thread may he made snliHstb and even .; ami next, which Is rcry 
important, that the receiving hi ihhin all all instantly cease to nrolvi?, if any Ohe 
of tEir compon^Eil tliprids ibuld hap^n to hnrnk, which often occurs ; fr^r 
wirhout itiah a contrivance the thread produced would be Very imperfect, and 
of a variabEe thick n esa- These neceasafj' quayficatiaus were eomliiistd tn an 
eaiincni degree bj r the itqpn^vemesti introduerd into ihe ttnmmmg engine by 
Mr. W + V. HhenEiPFi, nf liVinclkcster, a tn»dcl of which that gentleman presented 
tn the Society of A tU in 1 for which, and a deaei'lption iliercof, the Socteq- 
awarded him l licit nicer Yuleun i lied id. 

In the annexed cot, % 1 exhibits a hlnlWrc view of a portion of the 
machinery, which may be run tinned to any extent' 4 m arc tike nsca which give 
tmrtmn lo (be rcccifing bobbins \Jf r by means of ibe wooden mllrn dd$ these 
are mad*- of my rt'ipiin'd Jcngih to mfi a cualhHacd swrics of succeeding bob¬ 
bins, with a miter under cmzh : the wooden axif width cameu the .raceivin^ 
bobbin bas a kaden rnUcr r ftxnl in it, wliirh receivos mudon by mere contact, 
flfl oecount of its weight. Two pins ut*f fibril on the leaden roller to ftwttn ■ itnp 
tn its reyohitii&rE hy means er the catch w, wfteq a I bread happens to break; os 
Lite rect i drjj£ bobbin revolves, it draws the threads frank two^' tbrw t or fmir hob- 
him fl, M pmffHuJy dek-rtnhied ; and in ordnr to Ifebrn *hc friction of 
these bobbins, wbieh arc" fitted OU wooden pins u u w, llie pim rtre perioraled, 
and ride upon a wire r, and the boUGmnrf there pjns t as well as the hnjps which 
hnitl the wires, are rounded. lejiVLikg just frictiofL enough to keep tile litrcaifs 
extended f they nrn shown leparol* in F*ff. ^ ^nr, ibotild any cm or thc^C 
th read* lirtak, it h m[aiiite tliai the Focei^iFg bobbin khmid umnediAtely »top; 
for tliis pEirpnir m crank lVito m, with a catch n t and ft hxt'd crouK o. ia'pleccd 
near eirfi roller; ortT ihti lixcd. crank d arc pfaceil fukir light drupgwires. i-i, 
which •wing frwely, and Ek&ve cye»t lo bais«f n n the thread*, which wn- their only 
iUpport; Elrnf, ■fanoid cither of the thread* breaks the drop wire l\ which bung 
on 3t, woiitil fdl in tlie crank o. and caunr th^ wire m %i > rcvoirc. and bring the 
catch n forwards from its poihjun p which wriubJ lay hflU vf th^ pb nf the leadcki 
roller c K and*alop It knmrdi&lely ; tlicti, as them aa the thread ii naendett, the 
thumb h laid on the tifls m nf the drop wire^. So bring Up the falkm one; tlie 
tlircftd LI thus pul in the eye, md I he catch I* withdrawn hy turiiiog hack the 
ffid Jrt uf tlv> crank v^rc. and the wnrk gvM on agariu Tliere arc two pparc 
nottflic*, jtf, to cviTy hobhio + ED lay them hi while joining the Sh^ati, that it 
may be ONt of gear, and move freely til] wt right by liood. Tlsc dlk thrgails, 
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dii bivtng Utc bobbin* jjyjo, fia*g freely *>Terr u ckasT*d i, *«d iKnstigli the 
eye* of tht drop wirem, and are men gaUrcrcd. (ugetUcr Li! pftflsing through the 
myr of ibe piidu wire k- In order to dbtrib.ile equal!? uwr the bobbin! the 
ia3k thread- tliiw pothered tpfjert mr t an alternating motion h given to the sliding 
liar ft, wlllth WTiei the guide wires i by means of a pin t, working 111 an 
obliaiLcnr spiral groove in Lhe Mock on the aiis u, and the obliquity iji Una 
9TOOVB COfTEWpriC ilfl ffilii did length the silk k In be distributed mi tbe bol> 
Bikb, causing the hiding bur to r*ttproc*t* that length iveiy turn uf Lbe weaken 





foflfr, or fTfiy four turns of (lie bobbin; the bobbin rollers being mie-fcurEli 
lb i» of the wooden roTlrrs d d. The ban A 4 A r which support «rhc MirmHdng 
bobbin*, ape to placed &* to make the bobbins stand al right mi£lt-i» witXi die 
tiireail, wiim it paises frotn I hear middle Ed tbr gldn rod. It h beat to moke 
the four eye* uf tb* drop wire* He pamlM m the gins* ri.rJ T whhh cansea ihelr 
rsbnali^ni m tint threads to he more Equal, tjtj im two uliijhig witra: it will lh^ 
■rrn llial inhere fbnr thread* ite tr^mmiug, the sliding irirr y jjs dnan barb 
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but wbtrt ibree threads arc tramming, ii is pushed in to support the drop wire 
out of uw r and prevent ft Acting urt the ™t wira. See W HAVilftt, 

SILVER, is the whitwt of metal*, ami next Id gold the most maUcahle and 
durtilv. Under tk* laarann-r, the continuity of it* jhorts is tiui de*tmy<*d until 
ill leaver are not more than the one hundred and sixty thousandth port of on 
mf]] thick ; in thh ibitc it dors not tfamtiih tight. l^Fpcolic piidtjr in IQ.474, 
It continue# molted Rt of Wedgawood* hoc a great*r heat w reqiuaita 
to bring it into fusion. Its icuQcity h such, that a wire of onr-tmih of an inch 
In diameter mil ratlin a weigh! nf without breaking, Sitow haa 

neither mnell nnr taste ; tbeae prupurUcfl, Lngu thcr with ib brilliant Whiteman, 
hordnra*, and tenacity, ominctiOy ticket it to the mef of the table; and wlieu 
to those ipL;5.1itji j -3 Is lidded its ratrinmc value. its advantage* us coin become 
obriettu Stiver Is nut scmablv Altered by the eon tact uf air, unless p an t ulnlng 
lulpliLtrom vnpMure; it may be vulutilLzcd hy an intense heal, and Lavoisier 
oxidised it hy the blow-pipi 1 and oxygen By exposing diver twenty thrift 

■nccBmfcdt' to the hem of fl porcelain furnace, M&cqucr is said trv have 
canvrFted it into a gTECUr-culoured glass. AltWtlgh Stlt or Is found in almost oil 
countries that couluin miiira, the j^at^t quantities njc ahudned fmm the 
miaa of Wflico and Peru. The celebrated mine of PoEmi, situated near the 
source nf the Rio de la Plata, u one of the moat c^Pidcrahlc hicJUtllAit]i of 
Pent, and tills mountain ts described by traveller* as filled with veins of silver 
Fnuu die Mm to the bottom* Si] vet b uften Found native, in, tumiiicBitiuna, 
souusting off octahedrons inserted into each other; ti\m hi small intertwined 
threads, mid in EnaMcx; but it b most commonly found in combination with 
sulphur. Silver fumia alloy i with mo*l of the metals Copper ie the metal 
with which U h allured ibr the pcirpusc of cuinace- The British Coinage 
contains 11 ounces 2 Jwts of fine silver in the pound troy ; the copper atiftbni 
the silver, incfwtses its elasticity, but render* it leas ductile. The alloy of silver 
and zinc is granulated u\\ it* mvfuce urn I very brittle,, Titi ol±o, in the smallest 
ijuuntities,, jejmves stiver of its malleability. Alloyed with lead, silver CtBH in 
be smottUH am I clitic. Fine GHttg* of "diver, triturated with mercury in A 
warm mortar, form an amalgam, which by fusion and slow cooling at fiords totm* 
hodrjl pHamatic crystals, t^munatrd. by pyramids of ttn- same form, 'the 
nnsmiiy eannui be separated from the ii]Tcr + except by a much stranger heal 
than would be required to vtdrttilize 11 atone. 

Sulphuric mud. if concLmtrated and boiliniL will dissolve silver in a stale nf 
minute division. The nitric acid, a little diluted, luu n p&VtrcM action Upon 
silvEj t of which It Will dissolve half \U wekglil. The solution is at first blue i 
IIlls colour dnappeon wh u n the rilrer Ls pnre T hnl bccomca green if it contains 
fopner. If the Elver conlairu gold, thb metal lepurrltei ill biacklalvTrnloiircd 
flocks.. The sdIuIloii is extremely corrosive, and destructive tn animal Ekb- 
stanccfi. When til t arid ia fully aamrated, it dq^ositv ^ ojsLris ns h cdo^ and 
also hy Cl'anorutmTI# These ciystals are called IlmaT DJftt, Ur nitrate of silver. 
By furiun, for which a gentle heat is niEftcient. their warnf cry H(aHiEkiinn k 
driven off] and also a part of the tudd, by which they become n nuhoi Irate : 
this fumu tkc /i tom icfirtiriK*, or lunar caustic nf the iurgeotts ; it Is of a black 
colour, and usually cast in tha form of small stfcklL A hcmt but little above what 
is nedvuary fur fusing the nitrate, Bqmrutes the whole uf the avid, and the 
silver is revived. Tamar ealiatlc should be made of cLlvar entirely fie* from 
copper,, fli the copper Is pdinnuu* to woundsL Tin? eautirity of this and all 
Other mineral Solummi, is attributed to ihu etnatg prupciLslly of the metal ta 
Tissirmt; tin? metallic statej in colis^quctice of which. It rcrulily ports with ill 
oxygen tn substances it is In CM3 hurt wit]^ and therefore such subsijinre* 
capable yf receirilSg the ovygen, virtually undergo ccnnhusdullr A solution 
ilf nitniEi* f.C eHtct in wotcf li pcricctly free fium ct^mij; hut it stains liie Htbi # 
and all animal and Vegetable nil indelible? black, It b employed in 

A weak vLitc io dye the human. UaJr. ami when mixed with a little guni^Water, 
farms a W tdi for murking bncn_ |t is aka emplnyiHl ftr ataiueng 

luarhl^s ami other stones. Nitrate uf silver ia a moil pnwemil sntUeptije ; a 
3 2,fNhlili port of it p disvaE red in Vraicr, will render the water inc apcblc of pntrcfac- 


SILVER. 


C70 

tian P and it may be separated at fitly ti mo liy adding ■nm^ DHDBHU ijiIl Silver ii 
pTBcipitr4rft frnili JIs solution in nitric nrid by muriatic acid, in t he form □ fa white 
curd, which, wiseEifuMed, Firms a ifinii-lrau'fl1i.irL-iJt r and rather flexible mm-?, rc- 
Mmbllnff hum ■ il was therefore aiicJirntly k*\M iMitncorma , of Am *HWr f and il 
nuppcs#*,! tu have given riae to wune of tht occociEits weh&re of flexible glast; it ii 
a ajiiir r'j/c of «/wr T pent! hlnckcn* in the rir,, find is scarcely soluble in woler,. The 
muriatic acid dues nut duwto lHwrf, but lim i strong aiEnlty fur ita mtidc; and J?8 
ibe muriate of b31vct is nut very soluble in water, I hr till rale of stiver i* Employ'd 
na a re-iKtfflt, |ri dlscOvrr the presence of muriatic acid In any liquid ; lbr if it 
contain that acid. muriate of silver will fall dnwn in a cloud* mi dropping nitrate 
of iflvcT into it, The nilric acid sold in tlie (hops generally contains muriatic 
nr nolphlirlc netd* nr both ; henc e lh0 nitrate of silver ti employed tn free the 
nLtrw arid From the two loiter acids. for this purpose, nitrate nf ailvur ia 
pimred intuit by degree*, until nn more precipitate h produced^ after which 
it is rendered dear by filtering- Nitric nciiH thus purified. h colled by urttii* 
precipitnted atjuafartir; btet it util! Contains imne silver frnm which it cannot 
be fraed H eicept by distil Ini in a. Whim mrnWy U addcrl to the nitric solution 
nf lilvrr, a preciptlalion of tlie silver is formed, which, frion hi resemblance 
vegetation, {i called arbor Diamr < nr free nf Huttm. A fa w drops nf nl Erale nf 
(.liver, Luid upon gfftUj with A copper wire in i( T afford iinotlirr beautiful prtci- 
pitulirjji uF lliti silver* in the form of a plant. Silver supply 4 fulnuiwtldp 
powder* incomparably inare energetic than my otliff; the nitric boI Lilian of 
Enn silver U predpitalcrl by hme-stiiE^r; tht water ia decani^. a»d line (rcfctd 
is CipuSed. for two or llnee days to light and air. Thiadrii'd oxide, being tuliihI 
with ooiEnonia, or ToUtflc assumes the Form of a kibble jmwdfir; decant 

the Huisl. and leave tbc powder to dry In lie open air. this powder is Uie Fuh 
minHlin^ (ilrer, which, rafter haring been once made, can no lunger he lunched, 
eu the sSgfatest agitation oum« it lo detonalc? it must tliertrure bo loft in the 
vessel in which the evopnrftltnu Waa performetl; it should nrrer be made hut in 
minute qiumlilira, and not mofe tlian eIle flilluinntJuu nf a mill ahooM Lo 
niletrijEtt'd at oner. 

A fiilEEtiniiim* silver, dilfering mate-rially from the tangoing, ia fre^ttffqUj 
aold in tlie shop, e- an object at’ amnseEncUt. Ii 11 &nctctstil between the fojda 
of A cord cut in two lengthwi**, tbe powder heill^ pJaceJ a i one end, ami the 
otlisr hrin| nniched, that it may be dlitLtignjheJ; if ii be taken by tliu notched 
cnd s and the oilier be IllCiI m-rr the fiatue of a candle, it detnitalA with a luud 
report and a violent ftamr-, Din c ompnnnd is formed in tlic full owing mnnntir; 
hut from tlir caution which M reqttbilra in Hi manufacture. t« prevent the serious 
cilecta uf espluvtona. mme huf skii/vi and cjperU'Htxd cAcai hh tkwfrf atlrmpt it* 
itirtHHfarfnrt, Into a pint tumbleror otber g[jis are ieitroduced IDO gram* 

of dry nitrate of iilnrr, over which are paured one nance (if ulrdmL odd the 
same quantity of imojtfag nitric iCldL The iuhture of the alcoliot and nitric 
acid oeei.L-ilun-3 nmich tieat n!id cEervcscejacc iu tJic liquid: if tliu ia violcnl aa 
In overflow (be vl-sbcE k raid nbuhid ia added, in jiortloiiv, lu rahnlc ilia 

ebiillitbti. In a few miimtea the linnnr bccnmei tttrbiiL, and a utv beaw, wbilo 

I^T 1 . . ~ :i I I LlkdJ Ti-I-I w 11 it-i- 1 1 I' «rl T _ I... i 1, - J!P_ 1 h " i i 


V ; * v i* llcvj i wiuwzu, vimwvumiiY imcMd elE a 

distiuiL’L 1 .ram tilt lire, priafini the bOuWMf [iropt'Miiii: the j. w |u, t . 

ami ctYildllJn*; the Uebl cliangt!. Ib totwir tu a iaih hrawn. Wired haptrJ it 
('AjiledM Will» weal VielefiH; u rspUtLs d.ta by perewdon « ni ] aj,,) 

tlte (aWfeet rf bulphnne (KiJ; lib, wit* Lti tltjf efilnrioc gm j t deteiuite, with a 
loud report. 

T ht iiniuc of stpimtihm Eh green to anew praceu for the tttimtiun mtvmr 
fvuui K itivetuad by Mr. Il L Pnttin.nn, nf ^ 

patentml by 1,1 in in the year JB3& It depends upon the viry mt\m* fact di*- 
ire Mr, PallitiBOJi„ that when lead, containing 4 parlhan uf w jj v „ ^ 
melted m a fluilable vrreet, and very ilmriv Cooled, ivitb cSn 5 (iitf n.t inriii * at a 
cert^b taniT.CTiiture, smalt partirles «r mini* of Imd b»b to fTnu in 
lie mo« u; liquid IcisiL wbieh, iMiing bravier tlnm ibe liquid hud, *fnA to tin? 
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tmtLam Hjf the vessel* ntid may be removed by means of a pctfcintted iron ladic. 
'Hi* piLrticlw Dr engirds thus fCpATnlcd, laaVo the appearance ^fa very brilSiaaiE* 
eunrse-gnuned metallic powder; nnd 1 on ejuunuiAtluEh are found to contain 11 
much smaller proportion *sf piker than the original lead T Mr. FaElinsnn al&o 
ftbrgmrd K h t- converse of tliLn, that, when Solid trad* containing silver, ib 
■ towty and ctirclfully heated Ltlttler favourable circumstance* | u* in ill* chamber 
i»F n retf-rhtrutoJ'y furnace* suppoiltd tin. \mtm of iron at a dlatonctj from the 
brick-work on aU aides) At a certiiiai [^mperaiurc, darnel* of tntiEed hud U^\n So 
scpraEC from ti, willed on exammalimi, are found to vonloiii mare fcjlver thun 
the original lead. TIii-h- principles are applied in the Ml "wing muniifr Eu the 
rsrrn-etTistt &f silver from lend, m detailed In the specification of the puttnl 
oDudbid to. 

M 1 rurk a qunnlitv nf lead in an iron pot, &tid* after skimming off llhr impu¬ 
rities, I allow it to cool slowly, taking cote to break nil' and mi:t with the Huid 
miL=:i from time h* tintc T the parti that may cotigvn.1 on the ridn of tbe pot: 
when tLio Lsinporntnre has became lufflcieutly riHAKedp urn nil sulid naukhw of 
lead, resembling mi tab, bt^m to appear nil the surface, fttnl in the mai» of 
melted melftl; which sulid partLclas* nr crymlfi a* they continue to fomi p sink 
down tn tbs bottom of the pjlti p and, in a little time, are found in considerable 
[piuuiEtv. I liken tike mi trun ladle, performed with a number of link-*, with 
which I remora tbeeo anifl.ll pArticles or «y*Uk of saikid lead* allowing the Quid 
portion In drain nut from among tlicm into the pan. I tjirli place the rry>hdi 
[richer in the ladle uted to remove the in from the pan* or in aniitber suitable pet- 
fur.;i.!, i.3 teasel jin the chamber of a reverberatory which u made for the 

purpose unusually large: und* in this chamber, when heated tom proper IctDprra- 
»Ltn j . 1 drain or melt out from ntiiongtbc smoll solid perti l-Ln or cry stall, a further 
i|uxmlUv nl fluid Jr-ad r baring tito residual load m tlac ladle, nr other Teasel, 
almost entirely deprived of its ffikorj oiler wlitdl r this r^idual lead J* wifh- 
drmwn fris-rn th= lurtiwc^ racked in anwtber pot^ and coat. mE V pir^es for . 
The lead whbb draina orll from nmooF the cryitahi in tbo Teverbemtnrv fur- 
uwer, i», frAUi Eimc in time, added lu the lead in I he pan wheotc the crjilut* 
are taken J and ru i r : 'J my I (iroceed until the original lend submitted tu the 
opemlioll ii reduced to ahaut nna-tlijhl, whicb, containing nearly the whole uf 
tile tslrer held by the or'L.ln;il Ic nd, b oEVemranl^ n rirn-il hi the uuuaj wny.' p 

We He informed, that in practice it it found better tn con Attn ibc pL\'i«ru tn 
mete cJy staJHuliDn of ihtr kud^ wllhont drajjiin| It In the maurjCr described 
ftbufe* Thepuor 3 n,id obtainrd by the fint erjitdbidon \t mrlted and crjitek 
Eized h second time; and, if necessary, this pour kad it crystallized a'tljird 
tlmr r or until k ii almost etnardy deprived of it« Hiker. The number of crpuJIi- 
aalinnanoccsoaryp dcpiLLtb Upon the amnonluf ail^rtr held hy the urLgiiiHl lead; 
hot by two nr tltHtMr ctyAtallvation.1, lead,, containing Leu or Ewelre oiitHres of 
silreT per Inn, can he leparated mfo one part rick kod p nnd four or Ev c parts 
pCNir IrLid; the latter holding U0 t more tlsan four tn *Llt pnnyweidits of silver 
per tu n . Tbk process is LOW in cstclliive operation in the earn, m lead dii- 
trier* of the kiogdotn. 

SILVERING. The m nr act of covering curtain substance!; as melaJ t 
wnodf paper T Iratber, piarchmc Eit + Sire. with. elIvct, ho ai ro give th^m the appear¬ 
ance uf ih.il metal. □ liver leaf is laid on muck in the tune tray u gold lenfi 
for which see CrtLniKO* 

Tlie mctliod of silvering copper h as foUowa: take or tartar and eaiimmn Efllt, 
aaeb two dtatditti5 r ludf a ilrni ftm of alum, fifteen or twenty graltu of silver^ pre- 
cipilBteil tram nitric aetd by copper; mil these well together, and with the 
miitore rub itm ffurTnce of ibe cupper, and it will have ibc appearance of fil vtr j 
after tha Iemsse pciwdur k brtuhrd uii; tbe Hurfuci! may be poikbed with a piece 
uf loaiber. Pins are adverEd by boiling tltetn with IJJa'filings ami IsiIAt- The 
huckitf. ■lodo, plains, Aee. of harne-HE IM sik pred by the fotJowing cheap nnd 
easy prrjceiJ 3 lake kail an entice uf silver dial ban boen predpitated (tvn\ 
Ju|1n--rumd by copper i Trjurinle uf UBMOlrin oue! common salt. Elf eadi tWogLmces* 
nnd Mrie lirachto uf corrosii-e murinle of nsercury; tilt unite tlicOe Iim|W 
lor.ua th?*r. into a paste with wider, After bodijig tha uabstatiGrm |g Un silvered 
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with tartar and alum, they to be Tubbed trhb the above preparation Jlwota 

u Li red Hot, and 4 *ft™rt» I^hcd, Tb> «d««l.g 

uilfte tlifl OffEiitilie prEcipi LjlIe aLct-e mpnlmfl^ witSi b&rai ^ m ■ _ *' ~ 

£Xt it ta adhere by fiiinon. T» »ilv*r ** diolq; ates of ol«U g» 
CSU thermometers, &c„ and «« nlbor n,rtnlUr pJjjt* 

|i.,n, mb ™tt them n mlrture of muriate of sikiT. tartar, «* ■»**“*!?" 
rfte^fc wash off the naHue tnulW with water. TW« ■£«»# <» ■*£"“£ 
bit il mav lr= tapnarad by iuatiug d» and rcprfti.nff U.e on^e 

or often*/ if it be thought necessary - The following amalgam . 

lAvering the interior Nirfch of hallow gj*«* f^t *■• 
weieht of bisniutlt, one port of land, alld otic of wart tm; when till - 

3f M bar .meroUy, and fuse llw whole aver 0 g™tte heat. Tto 

gl.« globe b&g th«wm% el«»n t 11 * lj*f®^,'1. 

reaches to ibe bottom, and [«*sr m the liquid amalgam. At 
ratuir it will Adhere to the slow, which, by being turned and shaken, will thus 
CStoZS amf«e completely covered. and nnv temoiodarof tl.cam^m 
mav h* ijaured (Hit whan ill* Gperalsnn is tm\ pin ten. , 

SIZE A bind of wrJt zinc, mad lit ruaoy trades; it 1* made of the ahr^ta 
and TiartneB or leather, narebmeirt, or vellum, boiled in Water, and strained. 
CemmriTL mode rf leather, bailed In water rill it be»m« 
ristencc. If it is wanted In pebtliig for nicer porpi^ It should ^uru ^rtd 
br taking any quantity ■>? the ahead* or euttjsp of gliwBre leather. ™ T]V ; 
Seach found of water; let tW he Wlad for alt! or ^Ht biwr. 

sopplving water, re that it may not dimmjjh to law tbon two pwrta, than 
strain the hut fluid through a flannel, and afterwards evaporate Ju m ft H of 
"Jiatencc or a jell/when cold. The .» *1 m burn,ah £*»& and 
made of cuttings of partbjwml, is urepar*! milch afkar the same manner 
it <Wc,ed to be m.Jr thus: - Of gmn-an.ma and 
take e ich one ounce; minium litharge of gold and ambry, of each 
an ounce; reduce all into a very flue powder, and add to them 
of linseed oD nml eight «W» of drying (A; digs* them gwer a 
that duet not flame, sc that the mixturo may only ummer, but not bod. Irtt ■ 
should run H«T and art the home an &*! slit it constantly S 

the ingredient. lire dhsnlved and incorporated, and <J“ not W" ^ 
it bMimtVs thick and ropy; after being diffidently touted. •« 1 r, r usr 

ohuuit cold, and than strain ft tbiougli a *“™ !| "™ 1 (£''*'« r i«. am 



turpentine. The chief use of thin m k for laying on mctab- Tbo ba rt gO^ 
atir for burnish in- is dim mflde r lake fine hole, wlmi qnmility ynn pleaw, 
grind it ftm.lv on a piece of marble, then tjrape mta it a 

Sfl well together, after which mis in * >malljunportum of pnichmcnt-ittC, With 
a JdMiblds nrapaflicm ef water, and it U d«ne. . . L , . , . • 

XHtnr-iiz/ b made nf tnha^pipc rlay in fin* powder, into wbah » «**& 
»EHD bilfik-!^ and a Utile Oeno* *>*?-, aEl b then gTOUnd lather Wllb 

^SKATCS^Sm^aW^sRwtw * 41 * n ^ « bt^l* «T a dmtrr.ky which 

he ia enablrd lo elide, and niahe ernlutioni with great eaae, grace, and rapidity, 
orer tec. They arc madi »f ribi of Steel nr trim Hied tn Wooden wlea, and are 
nrnvidrd with straps and hue tie* to fasten them, end with small pointed peg* 
U, prevent them slipping from ihrir just position. A» the riercire or skating )• 
htei.lv anrcenble to young persons, and tlwy eon rarely be employed m thu 
l^n^tut for n very small portte., of th, ycar a mUimti for them was 
provided a few years ago by Mr. Tysrs, of Tlccniiily, by wnicli persona may 
rapidly glide over any level surface, though net stub rflilid faedity •» upon Mr, 
This euntriv slice if repmartilril in th# following cut, and simtiiy contKta nf a 
tingle lino of little wheels, placed one before the other, instead of a solid piece 
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of metal, the body being earned forward hy the rolling of the fuitncr instead of 
tile gliding of (tit tatter ; but the exercise In LIi-l body ls very nt'ilHy t]je sAUIe h 
And i»? * very henlEhy redxrntioa. 



SKEET. 4 lung Wft of Icirojj, Ultd te TL‘t the aid#* of j, ship, Ell order Eo 
loop them cool, and pronzni them from ipliuiftg by die haul of the atm; it b 
jilno employed ku irnnuJ vea-jcl*, <u wet the =jjL-- r to render liu’iu. more ttfieoduLLJ 
in light ; in Urge *1I Epa the uede operation U uanally dTec ted hy the 

fixMnjjine + 

SKELETON" fin its- cemtuou signiEr-stiius1, all the bott-cs of a dead iWsLlllfiI r 
dried. dflOEUwd, and diipnsed in their hulund situation-, The term ti bavere^ 
applied by m&chamci to the principal framing L.r d sternal -rod figuration of 
rarinui. things] ae the skeleton of a bouse, urhirb implies merely Ehe wait*, 
rafter^ rouf r A?-, U left from the hiUjdi of the brkLbiyiT. >$&*leUyn kr$t mm 
thin, light key ip with almnst the whole Bubctoncc of the Atfj filed away, to that 
they limy the more cosily e-oc ip* the opftoUtinii presented by the WartU la 
ordinary tacks, 

5 K 1 F t\ A imaSJ, light boat, rranmbi llllt A Vu uvl. 

SLAG. Vitrified cind^. 

SLAKE. The saturating of quick-1Line with watt-r, which, when efLeted, 
li cuJIrd ■ fulled-limCf and is in the state of & powik’r; rite inii ally termed tho 
hydrate of time f cun tuin i 11 g ne pari water to two of time. 

SLAKING A term ualsI by smeller* to express a eptangy, vitrified itib- 
Utince* which they mix with the ores of me Lid* to proves] L their fusion : it is 
the scoria, «r tCttlU, separated from thu mrihcti of a former fusion of mnuik 

SLAM, Th- refuse of alum works* often employed u a manure in combi- 
liltinn with flea'Weed anil lime. 

SLAP-DASH. A pruvbicLnl term, more commonly called by builders 
rough-cajltiog; it is a ecrenpc nation of lime and coarse sand reduced to a liquid 
form, md applied tn the exterior of w4\* as a preservative. 

SLEDGE. A kind of tarring* wlth-Mil wheels, which b made au as in slide, 
or skate n* It wm, nvpr the ground. 

SLEEPERSp Wooden m stone blocks, firmly Imbedded in the ground, to 
iitBUhTfire preasura of n railway and ila Icu^d. and to steady the amnealfma of 
the rail; the term sleeper la Mm applied lij many other," though aurntwhat 
similar objects. 

SLICK. Tlic ore of any metal, but partfrulally gold, when ft baa been 
pounded his d prepared for further working. 

SLIDING, in Methrmies, b when ihe same point of a body moving alot^ 
a surface, describes a line without requiring, 

SLIP A place lying with A gradual descent on tilt banks of a river or 
harbour, nnd rendered convenient far diip-hmldinp. .See a dc&crililiou of an 
improved one, under the article Snip, denmmoated ClarF* Radiating Raiktay*. 

SLOOP, A imnll Vera-l furnished with one tnnat, the nwlh tall of whtch is 
attached to A*gflff above, lo the must on, tEa foremtiit edge, and U* A boom fellow. 
It Lhflhn* from a cutter by having A Itsrd steering buwifprit, and a jib-ituv ; t\va 
■elfa lira atso ^ss in proportion to the stie nf ftio've^rl 

SLL ICE. A frame of timber*, stono, at other mailer, aerving to retain and 
raise the water of n tiror, *c r| and, on oasatkon p to let Ft past, Such Is 
■Suite of A mill, wllldh ttopB Lind cullrtts fhe water of a nvule^ lkc* r to let it 
fall, at length, in th* greater plenty upon ths null wheel; audb also are thuae 
uwd na vents, or drains to (fi*?h*rge writer aff land. See Tinp^ ill, iVjtran- 
vkieLh Ac. 
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SMACK, A on oil teasel, commonly rigged os & sloop or hoy j u-sfil chiefly 
lil (he casting and fishing Iraie- 

SMALT. A cambinalian of eIbjji with the oxide of cobalt, U the state of a 
very fine blue powder. Sen Z,*rraL :md CulU^T. 

B M LLI.T 1 NG. The opsntMCl of fusing ores* in order to separate the m e tills 
fram <lsc olher minerals by which tht-y may be combined. 

SMOOTHING IRONS am of various, kiiuk. The ta-r iraa ia a polished 
iron 1ws, of a form nearly triungnliftr, ami provided wiih a sliding door, through 
which is put a red-hnl h eater. The H114 nr §ad trau* which is In more gcnrftil 
use, ee simply Q heater of cast iron, with a. polished Hat face 1 , and a handle 
above; this, however* Is only bthitd to i degree that will not scorch the linen 
to be operated upon by lL Sf r. TavIot. of Rintringham, has recently introduced 
an improvement Upon* the latter, by wbkh it partakes of the propirtsea cf the 
former, i-%. 1 represents the In wet part of the iron* hallow lilfidc, Mid having a 
stub or y&ek of irou cast to the fuee, on which if tertwed a button, - 

U iho heater. with a square hole In the middle* through which the sUtb in 1 

passes. fry. 3 LN the upper part an d handle of the Hot iron H having lisa a square 
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bole in it ' t IO that when tbit in placed over the former two* the button passes 
through bosh r and is made fast by giving il half a turn* by means *if lhfc muit.. r 
baridtr, F*$. 4 r This bMidlu also serves for taking tlie- beater out of the fire, and 
putting it to the iron* or the revcrec operation, h_Y thrusting its extremity him a 
bate in the heater, made for that purpose. This invenUon,, for which Mr, Toy lor 
rihr a riled a patent, fnrroj a cheep substitute far the bux iron. 

Another kind af irons, called Itjtlian £ro«j* arc much Used for the same pUT- 
me** This if a hiiMi'iW cylinder, with a spbaricul ewJ. the other end being Open 
for placing in the Interior a cylindrical ur wmewlml tapered red-hot heater; It 
is mounted upon a stand, AUu the small articles of linen aro gen!ly pressr-d by 
a sliding motion over tlja healed snrfacf. A variety ut modification5 of this 
apparatus tnay ha scan La the ironmougeri' shops, some- double and some treble j 
but there La one that was patented hy a Mr- Nicholson, of Lambeth,, that rectus 
to demand same- notice here; the use of separate liratera be Lug ihcndn obviated 
hy the burning nf a lamp in a hollow cant, the a pci of which supparte the 
irons* end rommunscttr# the beat of the fromi? of die lamp thereto, Much 
ingenuity haa HLevIh been expended In tha fabrication of irons fur aintping 
and rolling linen between cylinders* with corrugated and plain surfmeti F con¬ 
taining* in the-interim:* heaters, and worked by cranks and wheels-, but ai mast 
of anr readers will probably think that Wt bare already devoted SufliciEni space 
to the affairi of the laundry, where this machinery May Easily be *E C £) a arid its 
uses demon e> triced r we K far the ardent inquirer to the laundry h^rscEf for 
further particular^ . . 

SMUT, in -fyrkWforr, a diiteflW tn winch wheat ll pecnljarly lkb| 6| by which 
it become! eolil*05imtted with a Maty looking powder, winch suo^ttiines iWfoy* 
the whole substance of tb® grain. MfiJiy cuntriTisnccs called amiihmachincs* 
bavq hrrn t at diflkrcnt times, invented to cleiUlie wheat, b^fm^ grindings fmm 
this *■ riuus defect; but they base proved unly partially Hlicceasful in their 
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r-pc ration, owing, w# etmctsta, to tb* procet-4 Simply consisting of vio-lenl fegrtar 
tjon, which cannot he effeotiva m removing the hollow damaged gram from the 
jnasi, although it may drive off much of the loore or esremat foulnesi- 

SNATCJ?BLOCK- A hioyk hnving an opening in one of in aides, wbcrriB 
<n fix the bight of a Tope occaamnaily* This is by atilu# termed a ruUsc-about 
black. Sea Block in 

SNOW. The frozen V spoilra of ihe Btmwplirre J its whiteness il owing to 
the small particles in which it is divided, for irt, when puueufed* bnoma 
emm% white. 

Smow + A vessel clipped with two ttiiuls, trembling the main aim! fare- 
mait* of o ship, end A third Km all mast jnut oboft the main-mast, carrying a 
I moll aaii similar to a ship* Tnizzen. 

SNOW-FLOtiGIL A dm pie machine operating like a plough* hut upon a 
larger ficalr, for clearing away the mow from roads. It usually consists of 
hoards framed together, forming an angular figure, the point of which enters 
the snow, which is thrown by the boards to the dd« of the road, lading a far- 
row similar to th»s in a ploughed field, 

SSUFF. A scanted powc |er, the use of which it too wdl known. The 
uf tobacco leaves, ground small, wraths bflWA of all yuutEi; and the varluias 
bJpda derive iheir names from [he whims of ihe mmndhctiirera, who cumbina 
with them those odoriferous tu balances by which they arc dis-t in gukt ter cl, 

SOAP. A name given id those bodies which are c&m pounds of the alkalies 
with fat and the filed oili. The earthy and the other me t allic O&idos alio, com¬ 
bine wilh fat and ails, farming tieUirel compnnmia. The former have been called 
earthy, and the hitter metallic wjiw, The soaps formed by the alkalies bars 
the disiingui.diing character af being soluble In Water nml afcoliol. The earthy 
Hiapt are cwrfc-ctJy insoluble : and sine# any a( the earths have a BlrnngeT attrac¬ 
tion for DU than the alkalies, tbs alkaline soaps arc nlniii dccGuiBOfled hj (lie 
Earths, Tils mcqbEom the curdy ippearance when soap 3= used with water con¬ 
taining Aliy earthy or metallic salt: it [■ from this quality chat arc >aiil 

to bchjiiif- Soap Wafl imp«rfeedy known to the ancient*, It is menthmed by 
Pliny os mode of fat and ashes, and os an mvrotletL of cTjl- Gauh- Atrium* and 
others inform ua h that lb c Ortrb obtained l3l«r knowledge of its medical use 
&om the KomatlS. Itl viriELes, according In Bergiu?, are detergent, resolvent, 
and aperient; and its use recommended in jimndk*, gout, cajenlaua complaint*, 
and in obstruct inns of the vjicenu MfcDJ have boasted of it* good effects in 
miliary colciiEdll* affeedaua, especially whim dissolved In lime water, by which 
Its efficacy U considerably increased; fur it thus becomes a powerful sol vent of 
muCUHf winch an iugciimus modem author supposes to he the chief agent in the 
formation of calculi; it is. however, only i n the incipient stale of the disease 
Eliot these remedies promise t-lfaciual benefit, though they generally abate the 
more Violent symptoms where they cannot remove the cause. With Boerha&ve, 
aoap fJH A general medicine; for dj be attributed IliOSl complaint* to viscidity 
of the fluidsj, he, and most of the UuttbwLim kWI prescribed it in conjunct 
lind With different minun* ami Other substances, in goat* rheamonim, and 
various viscera! complaints, Sotp is also calemally employed bi a rEsolventt 
and gives name to Several officinal praparetlutii- 

The soaps used in the manufactures imd domestic econontv, Ait made With thi- 
fixed alkalies, combined with dxicrent kinds of fol and o*l these,, in the manu¬ 
facture of soap, are divided into two principal varieties,, via, hard and soft, Thv 
alkali employed for hard soap |o soda, generally obtained from the different sea 
vegetables,Vnd allied by different nalurt, according t« the imme of the plant, 
in different countries. Stunt uF the olgttfi hut pariicidarly the fneui and iidsola, 
xlfurd soda k burning. The vegf tablei are first dried, and then burnt in pita, 
formed with looae Stone* The earthy matter, and lh& mda, with some neutral 
salts* fUK into acrude nun, in which state it ii sold. Tail itibQmn is far- 
□ubfid III great abundance from the Highland* of Scotland, under tlie name of 
kelp, find from Alknnt, in Spain, under the name of barilla. In France it il 
known by the name of v«ec ; this being the name of the plant from which it 
is generally prwduwd there. If la cc-mmohty, however, m this lints that il 
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comes to ibe soap-miktr, varying frequently in it* value, BmJ often occasioning 
much UOCWlMQty m it* employment* It should be t]ic Grit btumw, thrrrfure T 
of the manufaetu rer T to Hi a ay U ic ■ u balance from which lie ^sei bia ilkiS, even 
before he pnrchaie* it Whet? the eswtt value of the alkali m known, it■ w lutu 
to he treated m follows, to prepare it fer dixine wills die fat. The kdp, OT 
burtlla, n fini t a be pounded* and thtm mlXfil with one-fifth its weight df qui-ck 
time, in a targe Vfat. Theta vaEi are generally three nr Tout in number to each 
boiler. Beiddc* these ntf for the infusion of crude alkali, each oi them hxe 11 
Cftfily madi? under iL The hot turn of cadi Vftt ii oven with the ground* the 
under cavity being sunk bain w, and 31 intended to receive lb* liquor whieb nmE 
frwm a plughole in the upper vat, when the infusion Iw gone on to a certain, 
rMeak One uf these vats. with its under reservoir, ia sufiidchl for one boding* 
hut they nre generally alt at work* in order to give lime tor ills solution of the 
alkali from the crude maf*. In charging a vat* the barilla kelp* or pula dr. and 
auiuurimcs mixture* of ibese, ore drat coarsely powered and mixed With qmrk- 
hcne T also coarsely powdered;, same water W then thrown up cm lliese. to slake the 
lime. In the side of the *tU unrTie atmw i* fint placid flbuttt tlte pi mc-hukv to 
preVLUt bill from pacing through- The vat ii now ehrireed* and wider poured 
Upon th€ malfirialii rill i t Elands, cunaidurahly ah^re she solid mass ; ftfwr stand¬ 
ing several hcuis the plug ts wiflSihowPr !c let out the ffilulioi into die lower 
rrservoir. The plug t> now returned, and Irmh water pour<.4 uputt the matc- 
riali. Some, or all of the fird Icy is HOW removed intiiiflfof the nriicr tower 
WlM tQin before the second infusmn is drawn FMa b done Unit the soap¬ 
boiler may always l live at command t^n leys or diSertfl t ilegTri** of itfcngtll, 
Eii, In the colli*; *rf every bailing* ho find* It necessary to use Mimpliines the 
WWlk* and. at other times* the strong* 'fho number of Waters U> hr added to 
tlie matfTbb, depends upon the judgment of die workman, who. hy his tapfs* 
can tell when the Water has difiuilrpd the whnte or the alfcalL Th-? Icy bain±* 
ready to lade out uf lh< reservoir, which is near to the lintEar, tEie IdJIdw or &U P 
first Weighed, is put When it is fitffickarfy melted, th* workman, begins hy 
adding me ley and ibning lha mixture.. "Flu alkali and the nil inon Ovgilt to 
UElit^t farming a milky lllliiL A* in ore- Icy is added r Eind tbn stilTtng fSontmned, 
ihfl liquid thicken* This TV continue d generally fat thirty Inwin. flail frequently 
mOrc T lib small partinm of tlic soap, tnkiil oLLl from time !u rime, assume a 

? rnpeF consistence, which the iVorkman, fev CfflWtiHXt experience* u □ fortUm ila- 
le now adds a quantity of eomid^tl salt, which, has the Effect iepOTtfo^ the 
watuty jiart from din inap, which cenbUTU a portion of nculrtil illK dot oA l«L 
hi lltc crude alkali, ugweikUy when more rlnin etlOllcU 1ms be^n addeti. The 
Are hni nuw Bo hr withdrawn, and iko mass left to C ml The wntery pnrt Will 
be found at dit bottom, and requires to be drawn out by a plump, which b a 
fixture on llie side of the boiler* Whell tlun h^ hoen removed the Grc it tr- 
kimilfd, atad if the duw not melt fh?,'ly + a llfthr water m addini As saon 
as the whalo becomes liquid* and b made iinifiinTi by agitation with f^rn 
pules, litc fire is again withdrawn, nud the ma«ii allowed tn asvume a proper 
ecniiilancp finf Uhliiigr It ia laded into square pmulils : these arc eumjKftedl 
of a number of stratolyin^ oftc w|«nt another,, bo that when the soap ha* became 
solifh each layer of frame-work can hr rvmor,rd, hcpnnjn^ at the Eup, and thp 
Boap iv cut into cakes with a small piece of bra=5 wire at every interval; these 
(rakes arc nfiffWifda eut iuto pqLtliro iirisomtifi piceci, in w-lnah stale they oft 
B rrld. Vvlkw hind soap b formed of pimllor proporlioni of mid tallow 
with tlio but it fll*0 cojitoiin rods 4 ami sometimes piilm uil In batting 

dir yellow poop^ ttm ru-iin*. oil, and talEuw, lire put IilNj thr bailor HfrL The Icy 
is prepjrud in ^ emiliur roi, and mxniigvd, m other reapvcti, like the white 
»an, ^ * 

Soft loop differs- in itp comrposilion from liard, in ccintaini?ig no alkaJi T but 
jMitmls, Sufkloep made With CokKnlM ffll r vuch as tallow, U a wbiUr unttllOU^ 
mh*tai]ee > about the cons Hen cy of lard. If I lie fflJ he Cnlmircd. the soap pir- 
bVn of the same. In France, and olliur pstffs of the courineni p it b gcnetnllv 
c^lanred, wautk^ wLU> mHtail k Uldd*s. ITmas- made with y ellow oil are son? *- 
liiw** coloured with hnUirn. which givaathem U gr«m cululkr/ The mM Wmdnv e*d 
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axe seldom otiw oil, but the cheaper oil*. Mich □> ftl* 

linseed, and ethcra- In Holland it was mode With whale-oil. This oil »u 

forbidden <w name parts uf ltie continent. on account of Ha disagreeable nnen. 

In thtn country. however, all [He toft so.ifii ate made will) whale-oil. which 
tfivei a transparent mass of a yellow colour- In commerce, however, *c do 
not find it umform in its colour; besides the yellow pert, it appears mlcr.p«T»d 
with while spots, giving the whole a Utrong resemblance In the inside of a 

^Soan^b chiefly u.<*d in washing and whitening Kneuj, c eandng woollen 
cloth.'from iifl. whiurtihur iili. end fracing it from the remnoU. varnish with 
which it t‘ nilially covered. and for various purtweea hy ihe dyer*, pcrfdi.jcra, 
fullrra, ire. Tlie alkali))* Ihdvlltm* being capable of dlMolnng o«a more rifcc- 
tiiuUy than wap. might he employed fur the aim* purp^a; hul when this 
acUv'ilV b not mitigated by oil, ilHii i?,*«JV ** are capable of 
oven destroying entirely, by thrircaUStHniy, miet substances, especially animal 
matter*. as'sflfc wool, «d otheto; wherL-n* map cleoto^m ^ “ 

cBl-chuUy a* pure alkali, without danger of altering or destroying, which renders 

U StlltP-S^rONli. A specie* of alealito- It imparls to the touch a pecnliar 
unctuous feeling, like flue white «<*tp The ■*•*£«•» of this country ^ chiefly 
nhiaioml from the Liiard, in Cornwall, where it i* found in connexion with 
peotint, to Which it U nearly allied. U is mud. mod.in the manufacture of 
porcelain ; also for polishing marble and Other stone. It » the basis of «■**» 
rimnetics, anil i» combined With carmine to form range} it IS also found lory 
useful in taking grease spot* out of idiki, stuEfi, Ike. 

SODA. On* of the fised alkalies : it il generally procured from the **>s 
of marine plant* i indeed, |u finrat repository is the ocean, wala being the basl* 
nf »ti sail. Combined with carbonic acid, surla is found m n mineral rtato in 
R-™, where il abound* under the name oT ualron f whence It ifi*m«ptly 
caifed mineral oik))!)- Vast quantities of thl* milalance are annually obtained 
foam the natron loir., in Egypt. The heat of ibe Win t* summer "£«*W* 

I he water nf thc« laker, there is found a hard deport at the boltum. ftsqueniljf 
two fret in thickness, which is broken up and packed for e^rlation to Enrep^ 
Tin- commercial article wiled hariiU is an impure s«da, and is obtained from 
ST-W”Mtaincinerated sca-wsed, sofo- In this slate ,1 eontam. 

eLTme-fifib of the alkali- The kelp manufactured on our own coast* « 
*ijl| more impure, containing only from one-twrltticth to uuc-fiftreth parlof pura 
oikali. It istne bails of Mum Etlliliary salt; ll form* an es»<mluit ingredient 
of plats Iiml crown glass audit, all rhe ranches ot hard 

LpT lee Lae, flka.SZ Soar. CmuAw, Ac.n Mu auric. Ike. &c. 

bWAWAim 5p.Au*„ IW „ 
SODIUM- Thw hams. uf adtonitng tas S«r H. V airy, 

^m!nKR- \ metallic tiemuLiL fbc fabling BP^nrate pf _ mE,s *j ^gether 

i__ i, - - t l j- „ eeD0rd l nilc T witli fw»ct Ed a^idpf, th&til abdtjM fa k at II 

S.5”Zp...,i. STi. SiLi. ti.. ayta*. 

arc comXd uf tin and lead, on account of lhe« ready tonn. See W 
rm't.ib, i 'll)* coppersmith's solder is an alloy of capper llhd nee. (See IhoM 
ttieCiK j lu uenerS, So solder is luirder of softer, in proportfan to the quan¬ 
tity of copper Ihnr i* in H; the gnwlOT ihe qna.ilira ol 
Ilia harder and more difficult of fusion It bseomm* holder, of different 
of fundLiility j. are nftctl required, particularly in cases where «erer,il j 
W to W mad,- near toeenhXr. Hu Was. fodhlu oldens 
the fiMt rfaep. and the other* in sum-DOn, acconling to their wrieraf J, 

It) rli- tuWif»s*nt joining*. If till* nrecautboll were not aduplod, it w ®*“* f^ n 
In ppen timtin soldering one joint, the h*at ernnmumented to the nest thereby, 
it to become tin AmL Before anldering. the smface. ace ren¬ 
dered bright and dt'A, by scnplngor fiiing ihrm Wet; m a thin «oat of oalde, 
or any foreign matter intercenwg, wonld prevent the iimcm. 

'Ihe solder, used for brass are uniully of two kinds, dcnwniiiatad hard and 
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loft. Th« liwd Ji cmnBMtJ of br*m and due, raffed la ilia pmpartiimi of from 
iixtecu isi two pftrta of brail to one part of line. Tin loft wider t* ecnnposrd of 
iii pJJta brass, one flf £me, and tme of tyq T Tk bragi ts first m t*Is t*-?l P film tlie 
tm. md lasdjr the line (preifiouily mil heatedj fi added. The miitim* h then 
Bgitiitwl to divute It into grain* u ft cwEa. 

SOLFD OHJiBPlrk-iatu define a solid to k the third speclfs of tflflgfli- 
(□ 0, or chut which has the three dimcruriaue of length, breadth, anj ihichucsar 
or depth, 

flOLIDITT tl defiued to be that property pf matter It wMeb it exclude* afl 
Otiie-r bodies from the place wfckb itself M^raes. 

SGLL j I ON. An intimate union of lolld trodiefl with fluid,*, id that the 
djiappEir, and the combi Elution form 4Et homogeneous [iijutir, 

_ " P fl 'fdrry or floouient black Crf da r kncci ton red substance. deposited 

from npoiin which irtfe the bunting uf Testable and arimiJ matter, 
SdoE dueled by 41 strung beat, yields Vttbitilh ajkafi and empj reumatie oO f 
earing dejK^ited at. the bottom of the tm»| a quantity erf minluble earthy 
matter. Hie principal uw to which Mot ii applied, nit manuring the ground, 
m l ^ B manufacture tif sal immoniw. 

SOI ND. The uudulftlltina which remit from any rihrmide or aonoraui body. 
conveyed to the gnm of hearing. See Phobic*, 



made of radons and sutoewhut dRfering in form, according to their peen- 

I trtf Uses, an d tli? picjudiecs of certain prsTindnl dhtiicli. 

SPAR, in VurmW thare earths which break *iwly Into rhembaidnL 
W bmiin ated Iragoicnti, with polished surfaces, 

and ^ JAF ^ rouni * af fit ibr making y«di 

SPATULA. An fnilnoielit employed for spreading eul Kift substance* ; a* 
pWitota* pi^snenla, Are. 

SI Kf.-If jCGKAf fH . Ik Weight of any body. Of substance,, compared 
With lb* weight of HHlit other body which is immed to be a standard. The 
standard of inicnparison, by common consent and prnetira, is rain water, an 
awni! [ 11 bfriTlg 1 le*s subject to variation, in different circumstance* of Ulflfr 

and place, than any (ilhrr body, whether fluid or wild, A cubic foot of ram 
wetcr weigh m IflOO ounces artTntejHu ; therefore, aimmmg this to be the: ipe- 
Ofcc tfrevirtr of Twin-water, and comparing all other bodies with it, the same 
natnbcri which eXproaa the -preifia gntTlLk* of b^dire, denote, H | the iamc 
tune, their weight per cubic foot, in Bv-oinjnpoil euueei HtUce, by reference 
tu trie tablesi we are enabled to find the magnitude of any *n l wl wedch ia loo 
irregular to admit of the common, rules of mensuration^ and id so the Weiuht of 
any Wv of known inagnftado, which if too puiideroLis to be mbtulUcd to the 
Opentjcm uf the attfl-vard or halanec, 

—Hecpaire^ the quantity of matt Fin I in nn nTegutnr abaped block oi 
marble frekhiug tOflf, 

Reduce the weight to ounces, mad divide by the iperific grarity of edarbre 
Hence 1* tons x JG m, «v + 5fli cubic feet. 

Required ihe quantity at ftltierijd in a statue of white Fur tan nuirfde webb¬ 
ing SEMI pounds. H 

SOD K 16 = l^SOOH-MSI = 4| cuhk fcet 

hbSS itS&L***" « 

43 x 8X9 = 2732. 

Tlvsii, u 1 :: 2733 :: 2.6^5 : 7224900 = 201 Uitu Hem. 1 nr. 

The prnptrt iss of spedfle fi™rity itp u follow : — 

1. A body brimmed m a fluid will sink if in spedfle gmfltrW 
ef the fluid j fcf it be !«>, (hr bod, widl rise t., tie ^ 

Lmna^rird^ end if the rpcr'rfic gravity of the solidl and fluid be p-hJ , 
remain at ml in any part of the fluid m which it maybe pU«^ ^ ^ “ 1111 
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% Wlifn a body it heavier ihim a fluid* it loses as much of its weight, when 
imnierBed at ia doubI to a ijtian i ity v( fluid of I be flume tad^nitud^ 

3. If the speriflc gravity of the fluid he greater lhan that nf the body* then 
Lb* cjuantity of fluid displaced by the jpart immersed, ii equal to the weight of 
the whole body. Hence, is the* specific gravity of the fluid is to that of the 
body, *o is the whole magnituda uf the body to the part ItnUieftti 


Specific GrtrUii* tf JfttuU. 


fl^srtr- 

Aj]ti]]n>ny r in a metallic state, 

fused, . » . 6,824 
glass of, R , P 4.946 
sulphur uf . * . 4.064 

o« B grey At foliated 4.3G8 
radiated . . 4.440 
Bismuth, fast , , T , * 9-823 

native . , # . 9.822 

ore, in plumes . . 4J97I 

Bru-^p amnion cnat * * * . 7.824 
cast, not hammered . 8.396 

whfrdrewn . , . * 8,544 
Copper, east .,*♦** H.7S8 

vfaftbvti. . . - 8.8*8 

pyrites k » * * . 4-OBO 

rare, Cornish . . . f? r 4S2 

* white * , , . 'hoCHJ 

„ grey . « . * 4.500 

i, yellow. * . . 4.3(H) 

P p blue .. * * » 3400 

H prismatic * . . 4.2HU 

„ foliated, florid red 3.950 

Ti ndhtedp azure . 3.231 

f , emerald . . . 3.300 

CdR pure* out . r , „ T I P.25 3 
the- atuee hammered * 19.362 
S'J carats fine, Blandard 17,486 
the same hammered , 15.5S3 
20 csriti, fine, trinket* 15.709 
‘'the same hammered . 15.775 
ItdU| cast » * * i * i * 7 - 2 tl / 

W* k * . . * - * *768 

pyrites, cubic * * * „ 4.702 

radiated, . . . 4,775 

„ dodecahedral . 4.830 
„ fnrm Frey berg , 4,fiS2 

M from Cornwall4.780 

ore, specular , * + . 5,218 

,* mk*c«ma . . % 5,070 
„ prismatic * * . ^ 7.355 
Lead, cast % , , . . . .11.352 

Utlmrge . . * , « 0.300 

m, + * * . * 7 J 5 H 7 

** burned . . , * 6.079 

eamreui. . . . 6.065 

renifonn. *. . * 3.920 
blue » * ■ « i 3.461 

black K » + . 5.770 


SP. ff*T. 

. €.974 
723fl 
6.027 


#r 

tf 


Lead me, brown 

, P white ii*i w 
1t red, ur red lead Spar 
„ yellow, malyMe- 
nated . . . , 

Manure, solid. 40* beEow 0, 

Fa hr ., * , * . 

at 32 s of heat . . 

6WH, . 

at 212" P # * 

Nickel, cast ...,*. 

HTPp called Hiy»r- 
nickel of Sas □ 

„ of Bohemia . . 

Ptorina, crude, in grains - * 

purified ...... 19.502 

the aaipe hammered * 20.337 

„ relied . * 

n wire-drawn 
Silver, cast, pore . . * 
i, ,, hammered 
Parisian standard . 
the some hammered 
French CfcM . x . 
shilling (George III.), 10.534 

8te*h soft.- * 7-833 

hardened, but net tem¬ 
pered . * t s * 

tempered, hut nut har¬ 
dened . 

tempered and hardened 
Tin, pure Cornish , + » , 

the some hardened . . 
Malacca, fused . _ „ 

„ hardened * . 
ore, rod . 

„ black 


11.352 

15.632 

13.619 

13-580 

13.375 

7.807 

G.6'18 

6,207 

15,002 


22.069 

21.042 

19,474 

lOpfill 

10.175 

10.376 

1U.048 


7.840 


,p white 

Tungsten * * 

Uranium . _ 

Wolfram , - 
Zinc, in k* usual slate . + » 
pqrevnd eomprafised - 
farmed hv stlblimatiuOp 
and full of cavities , 
■ulphate of . . f R 
auurated xululion uf, 
temp. 43* * . P 


7.8 Ui 
7.818 
7-291 
7.290 
7.296 
7.307 
6-935 
090J 
6.008 
6.066 
GM0 
7.119 
€-862 
7.191 

5.9 IS 
1.900 


1.386 





















SPECIFIC GRAVITY. 




Alder 
Apple- tree. . . T 

Alh . * + .1 + 
Bny-tnc * . - * 

Bcl-l-Ei . . . . h 

Bos, Hutch t _ . 

French * . . 

Bmii]]jin rut . 
Campcchy - , , , 

Cedar, American 

Indian . i 
Palestine. - 
wtM . . , B 
Cherty-ltte , , 

Citron „ „. „ . < 


Cocoa ....... + 1,040 

Cork .240 

Cypresi....... ,644 

Ebony, Indian . > , . „ 1*200 

American .... 1.331 

Elder * + * . ^ P - « .005 

Ehn .....-* . , 671 

Filbert .600 

Fir, yellow -65-7 

white .***... *569 

male f ..... . .550 

female « - - . . .498 

Hud 600 


■MP"r 


Jlimb, Spanish . - 




,770 

J up[per . - * * 










lJ(fntun^ritv - - - 




1.333 

lime-tree .... 




.304 





.913 

MftlnigftHy . - - 

p 



1,003 

Maple .... * 




♦75U 

fifirik-t»e ♦ * * 





Medlar* * - - - 




,941 

MulheiTT - , - , 


+ 


,807 

Oak. heart of. 60 yeura old 


LJ7fl 

dry , , . , 




.032 

Olive-tree . * * » 




MT 

0mge4rw . *. .* 




.705 

Fear-Lrce .... 




.661 

Pomegranate-tree . 




1354 

Pqilai . , * - - 




4B5 

white, Span.iah. 




JM 

Pium-ticc .... 





Quince-tree . . . 




,765 

Sassafras . - + - 




.4B2 

Vina * , - - * 




1.327 

Walnut .... 




.571 

WtTEdtt ..... 




*565 

Yaw r Spmnidi . , 




.807 

Dutch , . . 




.783 


OjUfijie fJfflcjiH'i o/ IT 

| P(WTr 

.BOO 
793 
_845 
.022 
,052 
.912 
LS28 
1.031 
.OKI 
.561 
1,315 
.013 
■505 
,715 
726 


Spfrijir GrarhifM of S timet, Earth*, |c. 


Alabaster, yellnw . „ 


■ 

2.599 

Cutler t static * . . . 


2,m 

named brawn 


H 

2,7 H 

Ewnesy * , 1 . HP ■ 

. 

4.000 

veined * . 


»■ 

2.691 

Flinty black .... 


2.382 

Pallas 



2.611 

veined . , , , 


2612 

Malign . . 


. 

2^76 

while * * * ♦ 

s 

2-504 

Malta . . 


„ 

2,590 

Egyptian ... 

» w 

2.565 

OrkntiL white 


. 

2.730 

Glass. Him . . « - 

» 

2,933 

„ wmi-tmuB- 


white . . < * 

+ 4 

2.S4J2 

parent 

m 

2.762 

hut tl-e .... 

t m 

2.732 

Piedmont . 


M 

2.603 

n , q . . 

m | 

2.612 

Spanish, aalinfi 


, 

2,713 

• St. Cinbin . , . 

■ 1 

5LJSB 

Vedc-nria, . 



2,638 

Leith, crystal * 

B 

iLIBO 

Ambergris..... 


♦ 

.920 

Unid . . . . 

T ■ 

3w320 

Amianthus. lomr . . 



.000 

Granite, Aberdeen* blue kind 

2,625 

abort . „ 


* 

2^n 

CmuUh . ,. 


2.662 

Ashe*t<w r ripe . . . 



2,57« 

l^grpfcbm, red 

* "■ 

2.554 

■Larry . . . 


i 

3,073 

m ± r grey 

v m 

2.7'lS 

Bnmx , . i * , i 


. 

1.714 

b^.mtiful red ^ 


2.761 

Brick ...... 




riinirdiricir 


2.716 

Cl talk, British . . . 



2.7H! 

■violet, [ifGyRnmpy 

2,635 

BrnnytiUp erwwae 


- 

2,727 

Danphinv, ied 

4 fl 

2,643 

Spufiuh „ * - 



2.709 

m gri^n „ 

2.6S4 

<W f Tunnel .... 


* 

1,270 

n rsulinteil. 

2.66S 

Nsrw«ade . . . 



1.270 

Seam 1 . | re d 


2,638 

Stnlnimiihiet , * 


* 

12240 

Btrtapir, ray 


2.738 

Soolch . * . . 


- 

1.300 

h yelfn wish, 

2,619 
























































SPECIFIC GRiYVl IT. 


Granin p Mm 

GrLnditciuE; - ■ • ■ 

Gypsum* ffpMp* ■ ■ 

sciHjrtmiijiiimi 

Olie djjlrt ■ 
mtii-ifiimi. cry 
lized i r ■ 
rhombddul - 
dim/j- liin IhtCA 
Ilonc-t white, rnn:t , 

J ut, a bitumiu^m sutalutiffl 
[iimc-timiCp grwm - * 

anmuveiTua 
while finer 




MnlSgllllElEE! 


compact 
fCklElltml . 
grail III or 


grey «», atnolirtl. 

grey, foliated 
rcL C Amm KnptLfcck 
black » - 
bchJv - - 
fiulphurel 
pWphftiE of 

Marble* Albano - . - 
Hbcavjm, block 

Enrntlrllt' - - 

Camparium, greesa 
Gaunim, white 
Castilian * 
Egyptian* grwti 
French ► ■ ■ 

whito 

ltaliifl, viulfl 
Norwegian . 

Cjinma while 
Pyrenean * 

. red . r * 

Raman violet 
Siberian 
Sienmnn - 
Switzerland 
Valencia ■ 
UJHltctt* . . " r * 
phosphoric 
Foirclaiu, Chfiin 

Limoges 
. a 

Porphyrr, jed . * 

peen , 


Sp, env 

. 2J#fl 
. JJ 43 
. 2.IRH 
2JOO 
2.270 

2,30tl 

2.311 

2.312 
U 7(1 
1,230 
6,182 
2712 
3,130 

2.720 
2,837 
2,SOO 
7.000 
Ll.iO 

3.742 

3.233 

3.000 

MI0 

3.1150 

2.0CKI 

2.7S0 

2.iiya 

2.650 

2.712 

2.717 

2.700 

±am 

2 0S0 

2,703 

1LS5S 

2.72* 

2.83ft 

2.720 

2.721 
2,735 
2-713 
2,078 
2.7 H 
2.7t0 
2.4ft! 
1,714 
2.383 
SL341 
2.H0 
2.7G5 
2.G70 


Porphyry- red* Btom Cwduiitio 
grrfia, from dilOa . 
rvd, firjni Dauphiny 
P^ritiS, capper . . . - - 

fcnmgUHmn t cubic 

iT found - 
„ T of St.Dir- 
miniju . 

■Salt . . * ‘. 

Serpentine, nppaE|uif!p gn.4?iip 
[tllJiilllr - ■ 

pp veir>cd black 
nnd olive 
Tt rad & bbset 
acmi-tfianspnTvnh 
grained - - 

dlntm , . * * 

from Dflupfalny . 
$hw, mammon . ► , . . 

Itew ,*.*-■*- 

Sabick i Ume . . * . 

farsh piiliahud < , - 

Sialnciitt-j opaqin; . . - - 

transparent . - * 

Stone, iSriotn! . * . - - 

llurfrnl - - < ■ * 

CBiuamiaaa , - - * - 

nicondt iroau Hnvebct . 

1T Guchlin 

Notre-fbm^ . - * 4 

tirU 1 ntnl blue ■ - - 

pacing . k , ■ - 

Portland . . ^ > 

ClUlUCiS - * * - - 

fhirkek t * f - * 

pihmatk hasnllc* 

■ - - - • 
pulton , 

rock of CbnUUon 
Siberian blui? , 

SS. timid . . . 

St. Maur , . . 

touch , ■ * f 

StllpllUTf irntiTC - - ^ 

malted . . - 

Talc, black « » ■ > 
cmycm + * » . 
German . ^ - 
Muscovy . . , 
yL-klow x , « 


081 
Sp pnrr 

2 r T.>l 

3.72ft 

2J9^ 

4JJ31 

3*S00 

4.101 

3.1 lu 
3.130 

2.430 

2. ^27 

3*01 Hi 
2.600 
2.072 

2.180 

2-70Ci 

2.475 
2.320 
2,310 

3. D4E> 
2,520 
2-357 
2.27! 
2.37S 
2,771 
2.410 
2,570 

^15 

2.601 

2.732 

2.476 
1.081 
2,122 
2J>ia 
2L20L 
2.034 
2.413 
2.033 

l m 
2.0 m 

, S.Ofty 

2.2 01 

. 2,702 

, 2,633 


SjtfaJt* Grtmliti n/ 


Acetic Held ■ ■ 

Acetous Qcid f ml *- 

white * 
Afcdud, ernumEirinl . 

tiiglily ractifn d 
WL+ Ilf 


1,007 

1.096 

LQH 

.m 

ft20 


AnamonbL, lufuid * 
iiniruats of 
BetT P pah?. * * , 

DTOWU • . * 

Ih'Lk^iMe Arid , . - 


.8^7 

U53 

1,02ft 

lfttftl 

1.01ft 


4 a 
















esa specific gravity 


S|J. fTTir 


CyiJcF T * j i f i • < 1.018 

fjher, ncetic ..rB-Rfl 

inuriiilic . t T , r ,73U 

nilne ¥,>■■¥ f9D9 
Htildiuric. . , * . .730 

Fluoiio mid , % . . . . 1,500 

Fumiic acid *■*.*- -004 

MHkof *MiN . . * ¥ < . I Mi 

Muriatic prid - * - * - ■ 1-104 

Sifcric acid 1/171 

highly MffloeiilmUfd 1,583 
Oil of nlmtilid-v (Wfft * , .017 

clove*, essential ► . . 1,036 

cbinamui^ essential . 1.044 

lilbcrts . ..910 

IkMu . , * * -S2ti 

Ls render* essential , . J&94 

linked v , f F f . ,940 

alira * * - , * ♦ *91S 

poppies . , . « . .924 

Hi!*“§eed . « + * , .SUB 


H P . f*t. 

Oil of terpentine, essential , 37Q 

vUliA . .923 


Spirits if *iae n commercial 

highly Ratified 
Sulphuric mid . . . + » 
htgllly ccmcfitaT 
friLLed . . 

TurpcnlLnc r Ihjitid 
Vinegar* distilled 
Water, lain - - 
distill ed . 
sea , * 

Wlltfly BsiJgundy 
BfrcrrdujiiUi 
Chnmpnigucv 
Canary * 

Constance 
Madeira * 

Mnhga + 

Port , . 

Tokay, , 


shite 


.£37 

i.mi 

3 + ias 

jfli 

i.oio 

1.000 

1*000 

IjOSjB 

.992 

.991 

3m 

L033 

L.OS2 

1,638 

1.022 

,907 

1.044 


SpCcijfc tfraritfif# /tariff#, Gt™, /fnrrjKiJ Sfc&¥JrmeAit< £i\ 


AJom* wcobrine . 

4 

4 



i.sm 

hipatic , 

■ 

. 


- 

i^53 

Auvbergrta* * * 

* 

. 


4; 

32G 

As saihlidn . , 


m. 

A 

r 

1,328 

Burkn Peruvian . 


m 


4 

*785 

Butter .... 

r 

1 

* 

i 


Cftinplltfl * * * 

I 

■ 

i 

r 

M9 

Cupid, Chinese , 

4 

B 

P 

a 

1.063 

M ad nptiniT 

4 

4* 


¥ 

l,WO 

Opaque . 
Fr±v beef , . . 

•■- 

" 


4 

+ 

1,140 

.023 

mutton . . 





.024 

ved , * * 

W 

4- 


B 

jm 

hog's , . , 

* 



4 

,937 

CidholLum . . » 





1.212 

Gamboge . . . 

m 

4 


. 

1/222 

Gum Asuondao 






Arabic . _ 

A 

A 

W 

4 

1.452 

Bdcllhmi + 

B" 

»' 

P 

m 

1.372 

Eupharhia * 




m 

1,124 

Remain any of Aleppo 

4 

1.235 


Gum Scamramny of Smyrna 
trophic 
Itk g aff* nth 
Gunmiwder, in a loose heap 
shaken 
uBd 

Honey , , 

IndEgi , , 

Itdct * , 

Lara F , 

Maddcr-ratii 
Muriir- * * 

Myrrh * * 

OLLbiumin - 
Opium . . 

Supr^ while 

TaLIot , * 

Was of bees, white 
yelloi 

She Hunkers’ 


1^74 

1,201 

1.310 

.830 

.932 

1.715 

1,140 

.709 

1.S2G 

.948 

.765 

1.074 

1-360 

1.173 

1.336 

,043 

1.606 

.943 

,909 

.905 

.897 


Gokm. 


In the fi>]l Lining Table, the apedfic eraritics of the praripal gases will ho 
given flJ tilfV CLUTEspcind with tfut specific grallty of atmospheric air, which is 
nippOifid to t* about 1.009, 


Atmospl^nc, or commnli SIT - 1.009 

Aiiil&mnno] gas + . . . + +500 

Arseni iiil hydrogen gm * - *429 

Aisoe* P .969 

CmbMoic acid . , * * k 1.520 

.+>.+,., ,060 

Cwburcttcd hydfiigti) . * * ,491 


Chlorine -,,**■* .470 

Chloro-corhonic gaa. . * . 3,389 

Chlutwryanijc to pour , . „ 2. | 11 

Cy£rog«ft . . .* . . . . 1.806 

Eoddorinc ...... 2.409 

FLunUaraon ,.,.,. 2.371 
Flu«ilic k weld guy .... 3 574 


























































SPECTACLES. 




ffp- Etvr. 

Hydrogon *.,*•** -074 

Hydrin die Mild gaa .... L443 

H^Tiweyiftic vapour - . - .01^ 

Mmiutic acid grt* - « - - L£7B 

Hitrcaa gm .■.*»* LQ94 

acid f os . * * - - 2.43? 

oxide, /■ * * * . l oll 

Oxygen, mem . , + . + 1.044 

Phu^iliurcUcd hydrognu . - .S70 

Slfani . - « *** - - - 


■P- S™ 

Sulphuretted liydrugen . . 1 ,777 

SuEpImrcuti bcM . , . - . &1S3 

Vapour of alcohol „ . - 2,100 

absolute alcohol . 1.613 

hydriotie ether. . 5-475 

iodfriB , H , , 8.529 

mwd atic ether . . 2.219 

pH (pf turptntrue T 5-013 
aulphure t of curium 2.G45 
sulphuric ether. . 2-580 


lu concluding, it maybe HCilC83flfy to remark, lEmt oil had]** expand by beat 
anil cnntruet by cooling j but the contraction und expansion by the same 
ebruigE of tempcrnltitr," in very different in iMerttlt bodies. Water* when 
healed fimu titt to 100 degrees, lncrvB^ \m volume nearly tin c- sixty-wsrenih uf 
lla bulk; nn-WUT Jt ono twn4mndred void forty-third port; and many auhatances 
nkiiah leaa. It h therefore pruftfr, in nscerijrinilkg the spccitir gravities- of bodies, 
to note particularly the trmpemtnre- 

H PECTACLEs' An optical imrtrumeut cflnriatmg of two len^i *et in alight 
fhLEEU. the c 5 £lst?m.itiea at whid[ are made elastic, sa as to retain* by a alight 
prt-agure again 9t the nidia of the head, the biairum* ciE, hi its pEace, which is 
supported upon the u uae of llie wearer- Hie use of spectacles ti to counioract 
gGKl e dtifetLd. bk lb organa of virion ; and m lEieSu differ in tEtcir lidlUff, 
tEm Ifiisies vary in their properties, Those with convex lenses aerrs 10 counter¬ 
act the Effects arising frank the Im? gro.it flatne&i of the eye* by giving eha raya 
of light a degree of Hmvet^tncy flutflrieni to make them ihceI exactly at the 
retina* and are, therefore* generally proper for diVriy pen MU - Ou th e contrary, 
shortsighted people use euriCftre leuieU to prevent the rays from converging so 
suddenly, — because the eyea of such jsersoijs 1.icing too round and prutiibefunt* 
give too great a convergency lo tbo nkp h and caiue them to meet before ibey 
r^dicli the retina, whicb defect h remedied by g!as& of a suitable canesfiiy. 



A patent for impro»emen ta in Bpeciudca Wai taken tml tn by Mf, 

A- A. dc hi Court, uf Great Win dtciW^ -street, London, vMch are of ao pe^ tthy 









SPINNING. 


Eitii 

n dcKeriplh'fi U* t« nmne] a brief police from Ui. The Invention consiila JU 
(ailing In Liu? joints or buwa tif cummDti sprctaede# a pair of mirrora or rellcuti3ii r 
au jointed ami polled ** In aub]f tbr wearer to see sideways, «ud even behind 
liLHij ai he may be EneLEned, without turning h» h**<L In another form of 
these patent apuetilck-s ■ Lli ordinary glares im 1 omitted, and the mtlTOri odv 
introduced cxhihitd in the profiled illustration of the patent, titnclra 
Irritn & sdciilific journal* in which the uses and abuses of ihlS singular iuveillUHl 
(that give* to Ulc wearer litl llba boasted power* trf the god Argus,) are humo¬ 
rously detfliled. 

SPEEMACETL A subtttatifre obtained frum the oil found in the bead of 
sGVfFfll specif* of Krhakr, but chiefly ft™ the fitter maamphjtku. Though 
annkgflUJ to fat and wax, it difltn from them in several pmprfth^- It is ui u 
flaky texture — soft* while* and brilliant \ metis at M3^; *nd by raising the heal 
may be Vulttifclilied with little change, (bough by repealed dial ilk lion ft hi 
doegjupospd. It bunts with n clear flame. A prOjierly diilitiguishing it fmiii 
fat is that of Solubility Ul nfeohul ttJld ctber f though it Ii Imt sparingly soluble 
in die former. It dissolves mure rapidly And abundantly in Warm ether, from 
which it precEpilales when cool, oil of tuipehTlEL& ftCls upon it in a zmilkr 
tlialiher; Spermaceti ti found b a kree triangular trunk, fnuT or five fees deep, 
and ten or twelve long, fining almost tba whole cavity of the head, and seeming 
lit be entirely diflfcrenL fmin the proper brain of the oxnmaL The oil b srpnroted 
from Lt by dripping. In Alse slate it bits a yellow, UlictutiUB appearance, ami is 
brought to England in barrel]. An ordinary sued whale* it u Bald, will yield 
upwards of Ivtlvt large bom:!* nf crude HpermaaetP The mode of purity mg 
Lt in the large way is os follows: —the mass is Jrtit Into hair or WiKifclcti l | Hg-<- 
ond pressed between plltes of iron, itt a wETCW-prew, until it became* hard and 
brittle- It b then broken Into pieces, and thrown into bailing water* wlierc it 
melts; and the impuriih* which rise to the suri'aee, nr lEnk tu the Inti Com, are 
skimmed utF or z cparnlud Crtiin iL After being cdulcd, and separated (tv m the 
water, it h put hi to frail water in a large boiler, and a weak ley of th* polafli 
of tepEtuesnce added to it hy d*rgras- That port of the proeotB ia'thrice repeal rd, 
■Her which the whole is poured intn coolers* when £ be spermaceti concrete* Till J 
a white seTnL-ErdUispiLrtut moss, which* oti being cut into small pieces* ai^umej 
ibe flaky appearance which it ha* in the *hops. Some adulterate it with wnx ; 
hut the drceEl is discoveroih flth-er by the auu-U of tha wax h or hy the dnlne£$ of 
the colour. Sume also sell a prepnralinn of oil taken from the tali of the whale* 
instead of (bat from th* brain; hut this kind turn* yellow as won a* eipnrcEl 
(o the Kfcr. Indeed, it Ea apt, in general, togrwvr yellowiib* and to eontratf o 
rancid fishy, imelh if not carefully secured from tlio nlr. The mote perfectly it 
ha* been purified at first, the les* lUSceptibb It if of illeaa alterations; ami 
uFtfP it baa b«en ohuDgcdp it may he rcndErcdi white and ivfpI agtfii* by 
steeping it aftesh in a fey of ulkcdirio sail end quicklime- It melts in a mini( 
deci i'o uf heat, njid eongeaLs again as it confe. 

The great use nf ipenssoeeU 1* for making enndlesFr amt U U ai>n omptoyed in 
luodjcLULv Spirmucpli cnndiES are of modem manuiaeltirv : ttLry am made 
smooth, with a. fine gloi% free fwmn riUg* and idST^i mperfor In the fin Eat wax 
eirndk* in colon? md rilstra ; and, when gvauine, leave no s^iot or lUun on tlie 
btti'st ai3k, clolb, or linen. 

SPHERE. A suLLd contalnEd niider tme tliuform rnuT.nl pcirface, suen as 
wiillI iI be farmed by the leToluttna of a ettufe about (he dlamel^r thereof 

SPHEROID. A adid body approaching die figure of n sphere, thungli nut 
exacElv wun-d, but bavin g one ol its dfemEtcn longer than tbr uihec- 

SPIN PLFL A leflll iVisnnymoui with OiiM- lu tnachlriwry where several 
0I£4 occur, it ii usual to danmiLliiiile tbe enburduiAte or smaller aasa ipindk^ 
m in cDtUan-ipm-fiing* Al 

SPINET. A musical inatrumeut nf the pTann-iuite ksnd. Thu Latter, by it* 
impT<?ved Ernes fllul eunBtmatkm* has superseded the matiufeclure, and olmort 
wtmlly banishod tlie nsn of tbe farmer. Sec Pj.iKO-vnaTE. ' 

SPINNING. Tbe art uf conibiuing Aliunai ur toectahl«fihm into thrvajk, by 
Wkilfijl ibem tngethcr, us in eottoci, ritk* w unbil-ji, hemp, arc. Sthioc anteh^a. 
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SPIRAL. In Genmefcy, a curved line nr tilt circular kind, which in its 
gramaa recede* farther and farther from a point within Called ita cehtre. 

SPLICING. 'Hie proems of joining the ends of a rape together, »r to 
..nit, end uf a Dim to flay part thereof, by interweaving the strands in a 
regular manner. There are wvtral method* of aplidn", eccordinp to the servicei 
for which it is intended, all of which ore distinguished by particular epithets, 

SPQKGIL A marine production of o tchlflrkflblv portHt* and absorbent 
nature, Ita property of readily imbibing almost os great o volume of water «fl 
its ii'.vi i hulk, and as readily parting with it by compression. rendera it or great 
iiiilirr. The best r* of a lisht (uluyr, free from Stone* and other impurities, very 
(ftft and elastic, nnd du* iiem or holes irasll. It i* chiefly obtained from the 
Mediterranean, about the shores uf Turkey and the Archipelago, where It grow* 
il uoii lb« r“ks nt considerable depths under watrf, Tn bleach sponge anil 
render it white, it is aonfcad repeatedly in fresh woler, ehacgmg the fluid several 
times a day; and nt the end of free nr six days it wi l l* ready for bleaching- 
If the sponge Muttons pieces of shells, chalk, &c., which MMok lie ealrtClfil 
without tearing it, the elmiige must be soaked fur twcutv-fniir hours in mnnalie 
add, diluted ill twelitv times as much water, which will cause an cHiTveiceMO 
to take place, unrl earbunic acid to be liberated whrft the shells and chulk will 
bo dissolved. After tills the sponge nui-t be carefully washed m fresh water, 
and then immersed fur reran or Bight day* in * weak solution of sulphuric non! 
{specific gravity 1.0Mb neraskinaliy pressing it onl dl|. After it has again been 
perfectly washed and cleaned, it may he sprinkled With a btllc rose-water, to 

'sPOO!?! 1 AfoAcaA A newly invented instrument by Mr. G-Gibson, ftf Biibopl- 
guto Rif set, for administering medicine to pUJnil^ linNW to thorn Jli n 
mmubent position, and to nu«h as are disposed to resist the inking of It, Ibis 
little apparatus, which waa the subject of un honoimy medal pre«eotEd by toe 
Society uf Arts In the inventor, and bus basil found of unspeakable utility, la 
represented in the M lowing rttt, which Eiliibiti ita furrn so obviously a* tn 



gfi=±a^freft.ttaaagS.yi 

e ssgifg jtfx 

MdE Sen mu u red, lb* mfidtem* Am mit Hi <m**p*™* of th* JkdmldiUtfn 

*SMUNtf \ tbin hind* or Steel, nr Other r ]nuie%k*bmce, which, being bent 
„ wound up. serS tn put machinery in m-h* *7 

. _ „. .t,.,, ,1 iti elr : su ch is th e spring of a wutri i, chi.- s. Sc. I he ingenious. Dr. 
Fdii'imd Curiwrinht I’brerved that uouden 'pringi (inadvOlrt uTdeaB red deal) 
, c I, P ,Kai> ctrrl an nUresIraiucd vibration, fl iind. If checked in its 
SKf{ ii much rni .1 liable to break Hum Steel On the contrary, 
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jf ‘* w j| ^ 1,111 peeked in ila ceatimnu] vibration by *01))<* itnp after it liny per¬ 
formed lU required action, it ii very liable to breuk or lake n uL Ur. fait- 
vright, after very numerous experiments, cauld not cut tier! iprinc* toataml in 
Zt*!r,!Tr DS " , “ b “ e ^ by power, although he mud A* WV workmen 
anil Ole beat of matenalaf but baring temporarily substituted wood, be found, 
lu hu agreeable eurpnae, lbat tlnrv stood admirably; and at the end of four 
yrnri aJJ the Wooden spring* winch had e leaped oeeiaants were ns etronjr anil 
« awe as when first pm in action, notwithstanding they mode from forlv to fifty 
■trokei jhIt mm lit a during that period. ’ ' ‘ * 

mfNOEi A tart of noose made of boree-hair ur fine will-, which are set 
"iinwt/irDPe 1 lo cninI1 'te birds, rabbit*, game, Sic. 

T,r ,f i E . RL! 'r R - A c |j M P Hqw, Which Utin* made;— 

“id bail the half of it. Tut Ihe water thus 
j*; wh * ,tl l " fuJ1 *"**» 10 ** r«en'*d cold part, which should be previously 
athfr ^ ,r - ?“ fldd F™ui* of treacle ormolus*^ 

1 ii1 ™? , v* a{ ^ mer ' irirriii < f ihe wtn 

IngeOut, anil half ft pint of yctwt and keep it in a temperate situation, with 
the tetfrWi «5 for two dm, lift the fentMtolkm b* abated; thru close 
t. TL i ’* Lt M fit for being drunk in a few clay* afterward*. 

In ftOtth America, and |>criiafn m other Miintries, where the black mid while 
*pruce-tir« ahomul, instead or adding the essence of lire spruce at the same tilnr 
k !?“ * T te * if *k? leaves and small hranahe* ui' 

f " "“■* «■ 

SF-URCASE- An pKtat tiicWd Ween iwa Ml* ct a Wkitrad* ctm- 

HS? Mf rt ?F " w j lh tadijftjLteH ill! rmlfl, NAjhflW, 

JJiM- r/if caniaiua fl. gcii>l ael^sMifm of ifre niuat approved craabneticia of atmr- 

L EU h*tAncE extracted from whraten floqr, by 

v.LSiiGiij/ ic in w.i-er. All fai-mocoosta seeds aflurtl this substance in n irreatt-r or 

I™ !]? P *,V from die Hour ,>f wheat, by moistening 

anytiumilrty srith a lot] t water, mid Iwending it with the hand info a tough 
L ' .IJ 1 tLr1 ^ w,t ^ water, hy lotting fall upon it a very slcnm-r 

tornm, thawatcr wtt he rantjundforbid a* it nidi offi in consequent of the 
tacula or .torch which it extract* from the flour, and which will subuile when 

£ TtofZi * ^ Ti 1 ? [ardl ^ When Si’S 

ii f’ a - ®' <? ’ “ UaltaHy earicreted info small mosses, which have a fine 

thi! *ur° wr ’ !f" Cdy T' and Ve T 1!ttk If krpt drv, starch in 

i 1 ^ p r U0S •, 1 "* . r,toB ■wtajimalr aflhough aspo<t«J to tbr ah: Tbo 

t L, j 1 refuse wheat is uaunliy employed fur manufacturing common 
, , il1if j_ .?* '•'fseni this finest starch is required, good grain must be user). This, 
,,J, S'welldenned, and eomctlmes coarsely bruised, is put iuto wooden reside 
... a r ; <d . ; 10 assist the femicufotinn ihe vessels ora exposed to 

.vr^.t^JT' C ' ( jf ntl ‘ l ^ tlle 1, ' at£! '■ ij fi| wnffd twice ft day, dmri^gdgbt 
OmfinJpr^D ^ CQrdne !th mi - R hursts cnsih : under 

i-iffi-i-mk a £T? *. ml % wll!t£ n«i**r-r when soneeted, it i» jud^d to he 

d f;! i 'I ***, In this State Tie gnsL are mken Jnt rf 

Jid ruhfod off pt ‘ t j Ult< ? * ‘■•“V*ss sack, and thu husks are Rirpanited 

“ th6 !atk u H«t> > Plank : the uZto 

{ lu 4 .A“h hlled with cold water, end trodden or beaten |tU ihr B , tcr 
w'crjmu* tnilky and turbid, from itm atarah which it fokci up from the crniii 

LtZ TJSZf ’T ”T Tf t,,e water, which mustte^' 

Sl Tndftiv r WB ^ rii ''r t^oph a fin* Sieve into atS 

P°^ upon the grain*, two or three times, till it wiU 
iheealilinwSJu^r^I. nr bttra,, cn^ l, v the grain. The watm ill 

ponded; .fnd^ to^^Jr ** ^ t£s tlareh, which is held sm- 

liic watfv, the Vi'.". In .■ 11 E ^ J - liufine matter, wElecJi uas also dissolved hv 

auv, the vrucl* are * lllE ^ ^ 
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term ClttfiLiOP, and takes b]i mull nuiSkr ,i1 renders the iLifcli more purf and 
while* WbLiii iIj-c- water l*?<Nitije? cunijjEtinIy four, it i> poured goMfy elf from 
the stareli, which k washed aaynnd tuUet aRErwards with clean-water,. and at 
Luat u placed to drain upon limp ehptiw, supported hy hurdle?, and the water 
drips tfin.'rrch, leaving rise? a tarda upon iho cloths, in which it n prefcifrd ami 
wrung, to- extract ua. Tiiuch AS jMV^iUlc- of tb« w tiler ^ mill the remainder is 
evaporated. lay cutting the starch intu pieces,. which are lard up in qby pfoc&a, 
t;puts a floor of plut<rr f or of idighlly imml tricky Until it bettnaw camplotoly 
dried tram nil moisture r partly frmn iho uco&b nf warm air* nnd partly by tji? 
Himr ifnluhiag iba moisture. In wjntrr>ttEue F |]io heat of a Hare miut bo 

employed to effedt the drying Lastly tba piacaa of e lurch are scraped In 
remove the outside ctUiT. trhlsdi mnhe* mfcnor *iareh r and the-* ptrett are 
broken Into ftffiflifor pieti-s for sale. Hie grain winch remains In the tack ntr-rr 
thr fliireh is extracted contains the bli alts and the glutinous pari of the wheat* 
which arc found my nutritions food for entile. 

Hmreh docs ant dissolve Lib cold water, but very seen fal.Es to powder, and 
form* with it a kind of crnnliEon. It cumhin.es with hailing water* and fort nil 
with it ft thick prism. Linen dipped Into lilts piste acquired, as le well known, 
el great degrees of ilifflicsf. When the paste n allowed 111 Hot St aasuuaoa the 
form of it ^ini-tninjrpareni jelly, which w lion dried bv artificial brat, becomes 
brittle, and assumes an appearance not unlike UibI or gum. Hence u is siip 
posed that rtlirth, by being boiled in water, undergoes a certain degree of 
dcCtiliiporitiau, which brings it nearly to the state of pUm. Whan ibis pasta is 
left espied to damp air it tmn loses its cnnabuticy+ arqmres on add taste, 
■ml its surface Is coi’ered with mould. Starch is mo far from dissolving in 
alcohol, even when ossified by heal, that it dnva not even foil la pnwdrr. Tba 
action or tile mineral aesda upon Etarcb we have nul fo detail; we there¬ 
fore! refer the reurlrr lo fer'l iHrliimrti-j for information thereon* Tile 
alkdlic* dissolve starcli, but their actinn has not been examined with care. In 
pure poias* it iireilA, and assume* th e appearance of a lrawspareut jelly- In thaw 
state the luduriou is soluble in alcohol. When starch ii thrown upon ji hot iron. 
It meEia, black* ns* froth-, sinell*, ami burn* willi a bright damn like sugar, 
emitting At the tasue rime a great deal nf smoke; but it does not explode, nor 
La* Li the carousel amefl which disrirnguiihei burning sugar. Wh«i Jitfilkd. it 
yields waltH, impmguatod witit an acid supposed to be tlis pyre-mUCOUS+ ■ little 
niopyr^umatk oil, and a great deft 1 nf c&iionk acid and carburetlcd hydrogen 
pu/ Tbs eliarcOJtl which remsins is cosily disaTpated when he! on fire hi tins 

2 jcH biiy^a proof ibal it conlaJll* very little rartli. BnrleV-gtrJn constsls 
meat Entirely of fLareli; nut, bowerety in n state of perfect wrnty. In iha 
process of malting, which is nothing else Elsarl rausiug ibe barley tn begin I? 
tcgCtEde 1 , n great part of ibc vUnrli l* Converted into s:£gflr. During litis process 
ovygen gJW LI absorbed, und tarbonic acid gas is emit Lett Wntvr P ti>O p is ftlrKi- 
lutd y necessary ; ht'Dt? it i| probable that LI i* decomposed^ and ils bydroycn 
retaiiicd. Starch,, tlicn, seems to he oanurtnl info *ugar by dLmmisbiiig "tho 
proporrioai of ill carbon, aud IncreMing that of ita hydrogen and oxygsn. Its 
diitilktion ik*r ua- that Et contains no Other ingredient than these tlireo, 
gtareb ii con mined in a great variety of vcgeMibU nubslancvl^ tuofet commonly 
m ihcir md* or bulbous mots, but ''mru'rimes also in olhtfr parts. Inderd the 
gttf US e? number, if not the whole, of the v egetable seeds Employed by m an a s 
an article of fu-od. vaniiite chiedy of skitchr Bui that Bubstoiure is always 
combined with wmc other which iarves tn diapuise its propcTiin, *ucli am sugar, 
otl < eitractiVDi &c. It k only by processes auntlar fo tboat described id ihs 
th L gillniug of tbife artidi ! H that it is extraetod from these substances In a ltfltf of 
tc-lerablc putlty# Starch may he made from notations by OOrtbink' Lbrm about 
an hour, in water, and taking off their mots and fihrf^+ the u Tubbing them miiLo 
clean by n strotlu bru^li; afur this ibcy arc reduced Cu a pulp, by gritting ihnn 
ID water [ but wlien ibis If atEemptcd in a Large way, iome kind of miU smut bo 
nsed to reduce- them Eo a pulp, as ibo gralm. of them by hand it too tedi^Uir ail 
operatLOta. A cumpkte mill for ibis purport U dtscribcd under tbc article 
Oread. 
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STATICS- A bntmk uf mslhcmttkfl of utliicU the object h ihe dneirinft ol 
weight or jRavitv, otnl She motion of bodies arising fvtmi iL In *hb sense. 
Statics is a porifcufri brmiLh of meuIrtTlift*. Some, b&WAnrt define Slijira tu be 
|hh doctrfhc or theory ofmOtluli ill gencTaJ ; apd M cohnnic*, the appiicniioB sd 
that theory to machine*. S*c the artidf MccEi^fci. _ , 

tfl 8 ltAM- The term gfrumdly Employed in designate water in Its clnstid ffcmi, 
at or above tlic tmnpc-raturu of 212"- ft i* fli jwwent applied fa many economical 
pnrprjws M welt us in various numufiiEftiTTciq Independent of ill ijfipnniiiiL 
otllL’e in die ateaniMcUjsiti P. In order lu puke Wider Laiil, iHt fire* must hr 
Blrpfied to the bottom fir Hides of the vessel which contains it: if the heat 11* 1 
ppnlied at the surfaev of ibe water, it will wphtii fiwuy without boflhtg, brflinu> 
ifee iltpcrDcIlkl juirticleEi bv imbibing thf heat nccrasary tn render them clastm-, 
tlv otV without ucLtmiug tile refit; but when, apple. 1 d Ei 1 thu InWcr AiiwQ of the 
wotcr, the bubble* whirl i An Mid at She bottom 1 W+ and give titf their held 
to the Inclim&nt mfts-n., and! limn diaap^Krtf by collapsing: the iluLancc-j which 
they reach before: enlEopsbip iiirrc-ldie an the water continues Eh i warn i 1 HTtb t r 
tipthc moss. till it breaks uut fntb boiling u-ti the surface- 11" the handle nt fi 
tea-keltle be gTEJfkcd with the band, n tremor will he fell fbf fiwuo litltd thlle 
before builiuu., arising frnEik the little ■iircLUisiWEis which uro produced by the 
EEdiapairuj uf the Vmbhlisi nt" vpipuur*. TM» b iillN?b more viulenl,. alul i*i really 
a temarkahle phenomenon, if we tiiildcnly planar a lump uf red hut iron into 
a vessel of cold water, when, if the hand It* appReiT lu the nidi] iff the Vswl, 41 
most violent tremor is Fell, utid iiotfietiinES-s strong tlir^ - arise frinn iIll- 

nriil I np niii ir of very largu bsibblcB. Thu at TEfrEmhliincc of this tWUUlT Eo I hi’ 
frelmg sxperienetd during lh^ «hnet tfC un ciLrtbiEUJjk^ bailed many lo so] i]Wh*- 
iliEl these lust fife produced in the snnto Way ; 41310 ihe hypothesis [e hy no men in 
Unfeasible. 

The foOcrwfng proposition* hmre been gcjSariflly naanmed hy certain nuiEkurithu 
as current dahi ■■ — 

i_ A cubic inch of waLer forms □ cubic: foot of sEcam. vrben ltd elantldly fs 
vi[Lud in 30 imsheffi of menmiy. 

2, One pound of Nmirnfi coal will convert «=cvcn pun mb of lioillng watrr 
into 

3* The time required to convert n j^ven rpmnrity of bailing water into Steam 
h times dial Ffqillred It* rab* it from Elm freezing to the boiling fioiut* nr 
from 32" to 212 . tujqniwiTig tliE- supply of heat lu be uniform. 

C When a quantity of nnter is cSpumed lu n gUcn iCUiln niiUFC, the qinintily 
of stL'cun furnicn In is given time vn\\ he m the iilri'ace, ml erther things hclttg 
equal. The quimtjty will ilIrli be joinlljr pi du force- nf ^TipLiur am-McnJif! Eo 
each dceycc of heat, and the .lurEjiio, The deptiL nf W.1t< r i-Vnpitmwl ejj n giri'tF 
time wiR be ns the E'urdt 8 of Vipiur, ubulwcr Hu- surfyct T if tin.- me^ In? uciv 
furmly nf the saint- tmiiperMure, Whim the furtr of t.i|Hior b dfl inrlurs, and 
l!se lirmpunitun- nt 212*, this degree, being jual pr>:t=cn'edl unlv the depth 
e^apomEeib U L3 iliah in nm hunt. 

►b When a quantity nf water b njiaWl to dm boding point, 212 n r it ivipLiTOn 
k» much bout lu gilt? il the t-lnstic form jui would mifie iho stone watuv ^Ofr 1 
blpber. If its vnlTimr were not rhanged fey Elu- heat ; that iis, if it could Eu- 
prevented from cipikmlin^, its lempcrttw? would heeonu? III2 M with chc same 
quantity uf caloric: thus, pgrtreubly tu fret X the lie at required to convert wntr-T 
of 212® into iLeum i% m timea Omf required tn rtthv Hm t- tnptfAXttt* from 32“ 
to 212^. 2we aim SrtAM-Ejioisi^ ptsrrir 

HI’EAJM-ENGPiE. A mac him 1 wrought hy the farce obtafurd from tin 1 
expansion and cantrocliuii uf I he nf feoifing water, and employed as u 

brvt niuvuig-power to ut la?r moebines. 

Among the iilli litiHTcble cuiiErivWlces of HUUI lo adminb|r-r to the tlt'cCyHklics 
and to augment the Innnies nflifc by nicduiniral agency, nunc certain |y have 
proved mure direedy niid cxtcnalvely vrduahlo tlian dm Mi.-ara-^n«rino. SlnuV 
great discoveries have been mode, involving, hwiwd, n high«?t degree uf ink'N 
k-ctual power m Elm cugui»m« of n latter, ib laws and property aa well u* a 
ujuek varied ingenuity r*§&rda cmUnction and truHlc t .f iipjil|j-ulIuTJ ■ the 
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dup with her nraUGrisfli and the dcgrtre of knowledge RfliwI tu conduct her 
throughout a distant and perilous voyage; the nit or printing with it* loftier 
import tti umnd a-n d menial culmra ; the lm% by which We are enabled Lr- ->,u 
Into the bouBidlc’-i regions of space, or sen i tin tee the CQUTllldrt myriads of 
anlnuUed brings wlin^- eaoslctivr the unlisted vision had Dover eke di*i'«v erect; 
tlie curimi* fln » b-.*einLfnl ilevfces of analytic chemistry : ihcse, and other fiibri- 
carions of man * inventive facultv. have been ttV'mlly adduced as a grander 
c idaihltion of intelligcncfl than the ^team-ftngine of iLaolf affords. But 
imitiTigr the import-Ollde of fanses by their couMHjuencrf* lku? invention, must 
siiririv he regarded, if not ns die \ cry proudest fit h?#St a* one af the prouder 
n^nununta of mental eona.pt ion - 

The itUpeudkKlS edicts which, during the abort period of iMTc rtiiEUiy, have 
nadted from the application of tl\ii power, are utriiing oltestaiians itf Lhu value 
of the labours employed in the in vend do. By the agency of sterna^ the snsa 
are null narigfttcd in defiance of winds and tidn 5 the HUlll mode to yield up 
in lavish abundant it* mrlal and mineral treasures; vast marshes are drarm'-iL 
and hind, before banter^ rendered fruitful ■ eomjnunriira ore brought Lnio closer 
■ColLlH'JUuH with communities; 5 r- sh and inL'iJLn-iiACibl 1 *’ sourtw of w^dth and 
comfort ore elicited;; Hew fitiEuhhiAfloni of bunion industry and ingenuity 
brought into r^jULHitton; fcnowk-dgr- La vridely scattered abroad by the Extension 
■of letters ; distance ir lessened bv velocity of loeuiiiotion j and time ilielf 
become more precious and In valuable, TIiue, by Infinitely enisling the '.jilicfp 
of useful actio ci to w butiatiVEr Was useful before, nnd| by ifilffiiring :i no tig 
EUlilious what pfevifJilJilv w‘JlS attainable only by the fisw, it lias wrought a 
change nf aspect in kmgffaujj* in commerce, and the individual relations of 
society, la an client f--■ wide t and in a rime so brief, lou, thill the bi-dun uf (lie 
world aflWrU no parallel la it ill Inlluetiee. pc-r^CiivaJ Imz and injury to a I*rg* 
class of iodui.triuui artificers may have arisen £0111 the employment of iteura 
powrr r (the nubstiturion cif eny meehanicnl \Hiittr far himn labour ia always 
partlnliy atiended with liiis cdamiiy ye£, painful as the fact is, the annuint 
uf temporary juftiing Jiti caused nansl mi b^ pot info the wdc with the pro- 
diginuj advantages man hind Ln the maaft will in-ndtahlv derive from that iub- 
ititntion. The humane hut short--ighted policy of tfiosc who ohject to the 
atEam-eugiiie m tJlri a«nut roust not he penriiltid to cripple it> ndvantilgCs 
from a mere visionary apprEliensiun of an evil supposed tc* he irrcmediahli-. 
The advantages uf the few uUut always yield to the ftiU'antagc-i of the many 
Bui arc means to requite th*- injnjy V 5 pr^ulneed beyond reach.*'—they may not. 
ptrbiipn, bt* readily seen, ret they uavErthelEa csisl: invariably duel hotic 
retrihurive good spring from wbnt it at lint eounldcrod an irreparable wrong, 
and the balance Ui-Cotiita again rosEortd by other operatlnna of (lit same celled 
which fof n brief ®efl.->nn partLally diimrfead iL If the materials which natura 
him sLipplied tu engage rim genim ELLLd industay of men were nearly ll-k. i <] up T 
then. Indeed, til ere m ight h_ s-um c gruund for ohurttk 1 but she hi, and must ever 
continue ii> be, ineshausiildc. Even - Improvement, every nuTfllty iu aciunce 
or Iti nrt, is tli b fertile parent of new wcluL^ new demands give birth W mew 
supplied; nod every advancing ^lep taken m the endless field before Hi leads 
an to some fresh ad vantage DnetJ hidden from onr view, requiring nr-w energies 
and bew L_j hr>ur«., and amply compeusntinp for iho partial mischief such advuicea 
have oonaaionod. 

It is not only as a prim-? mover Glut ths importance of tbe itcam-engine is 
to be regard r*d; Splliittral branches of rocebaaieal art hftVd grown out of It, 
which, III tlreirw^ciprocittiji^ elfccts, Lave contributed much to it^infiuEncc ; and 
tJnu »o illimitable ti in adaplabiLity^, and so obedient to control, that it can ho 
hrnught elike to rend rocks ou-n ruler, or to weave into Reheat C fabrics iht fragile 
thread of ihr Blh-worm ; necompli'il'iSjig m oriels in tlk* difsdficd rang^ nf 
ItinnsifadfiLrP, with inch e int 1 , pn-jision. and cotorlty* that the very Bclinni of 
old eucharitniBnt seem hEst the type and symbol of its potency. As tbp [m- 
provsments made frum time to time En eU structure find op€CHl 30 Bl have [ed in 
hnpravemEnti in Its npjplitalLOn T and as it is daiEv ndvanring 111 litn plicity and 
perfection by tfad rtminblktions of the icamed theuri-'t and tlae pratfical FUiiiaji* 
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HO limit* can 1 h> Hfeigued to the sphrre of Its usefulness., nor can conjecture 
measure the nmnunt of bflfccfii which, directly and indirect 3 y, must, Memo bo 
rNJcicly from itft extended euiplnymclLt,—at least until soJttc greater Of cheaper 
pnver bt* d iycoVrredj whenever that rruty happen. 

The power o/ thr ih'^rr?!r/jjrr is derived from two casus ■ -: fisvt, from the 
property uf water In expand itself in bulk under the nctiun of hent* iihd. 
Eectiridly, from ihc Hidden reduction (whilst jji tbis at.ite) to \H original 

bulk upon tho applieotltm of cotd. 

Waiter, when heated to tilt boding pint (212** of Frihrcnbd l'b therm nuir ter), 
remain* «o longer liquid, but niaamet u» arrifirnn and highly clastic state «f Hearn 
(beo article SvilAu] : mn'i if whilst In this stiiti? + nml contained in n. closed, vessel, 
it id submitted to \h& adaB trf still more highly inemued hcat^ ft becomes yet 
more rarefied, ond ukcflb an increased prc^Jiurc oti the iide* of tiic vessel cor- 
rosnonding to the degree of heat applied to it. This d*i*r(-fr- of brat may he 
□lamented until the prolife of the atoum OfcTCcMxnst the strength nr resistance 
of the vessel, -iLEhd bunts it in pieces, A power is thu* pwrifirc/y obtained try 
Use force uf pWfBUre from within. 

The application of m iy cold body to iltmi agtiirt restores it to its original 
condition of water by cuiidunBation; and a power U ru qoih’f'frf obtained 
frotn this property by the 1'aftc of prv?s.tinr from without. If o busall 
quantity uf water he brought!^ the bailing point in & Wi'^k Vessel, and the air 
■whkh it contained he olimwed In escape, o that ite capacity ahrilil he entirely 
filled. with steam tJuHC t the condensation of steam by cooling tteII redden the 
Wll*r to ill ori^moJ volume, and leave a void an she vessel equal to the space 
previously filled with air. 'J"hp r-rrasure of the atmosphere (very nearly fifteen 
jtftfjlldi* to the square bicbt will iben exen iUelf upon the eiten'in] sides of tire 
vessel, which, if too weak to resist such a ftiTfle, wall became necessarily 
i-Tushcd together- Again : if she vessel be of a rylindricti] figure, closed a: thr 
bottom, Eiiad its open top filled with a movable piston (m contact with the 
water partially filling the cylinder), the piston will he raised as the Htenm 
becomes gtli•:rated i Uuw, if before the piston arrives a± the top, the fire be 
removed, and roll I be applied to the aides of the cylinder, Ihe itb^rtj, Iw^mlng 
1 hereby cunden&ed, leave* a void which is instantly filled tip by the descent of 
the piston acted upon by the atmosphere pressing upon iu exposed surface 
without. 

Whatever may he the construction of a ilcam-engina, Every moificition thf 
h dcrhnra \u pn«er from one or other of these two principle a r or from both in 
eornhjuaiinn. 

Ihe two tables given for gTentri' pertpiciitfy in the next pnge— the tint heiog 
the rr-=ult of a series of rspcmnEuti mqifehylJ'rr Oallou, the second sqpplied bv 
the Hoyal Academy of F^ifiec, In tlickr report upon the cORif^ULlln degrees uf 
Wifctj- between high ritid low pressure engines—arc inserted, bs being nut only 
e^:tuial to tht! wcirking utigincer, hut intcrestmg Lo the gEneral inquirer ; ItieV 
differ in no vniy material point vi iLls ollwrabJatiimi tlmt have been made, and 
arc quite near enough tv he adnplrd u a alwtuliml far gnjiJaticc in practicsd 
operations. 

Thai vri$in thi* ijierjtrfwvn hccume, lol)^ 0^^, u matter of earnest inquiry T r 
the ronceph.in nod uantrivaneo of a niaduue of RUah rare importance 
becoming pentita of great interest lo the ^ihtLlific World. PoaLbumoir, lame, 
tliongh it may he a btirring incentive to the living, 11 of little consequence to 
Lite deadi itill it u 11 crediUihln: sentiment to rl E slrs? to render hcmsce where it 
li rnily dur, and to inve.t wiLii honour die nsfflft uf those whuj by iLcir illi^- 
trrnui wrb, rEolly deserve it. But where nations thcraflelecs become exalted bv 
the achievement til nn iu(ivntnah that ^cntimenL ia ufieti ^ccoiviruiriEod by unbe¬ 
coming prejudices, whicli warp the judgment, and convert the inqnircr into 3 
jeedma pnrilaan. SSmrp euiitrovcrstes me originated and maintminea in an 
imbrutWrly gpmt, ntirl truth, olnMcly tu_V-Lifted by th 4 vttl of becomes 

mure difficult of attainment «uan evo hy tile VEry rlTrjrta uf thi. dktRttaiil^ 
themiEUns, r 

French wii^Ti nffirm tJm! In llwr emintry tiring if b? gj^' (if fim i nTM1 . 
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ticra ; EngEiih authorities dcuv the claJm h llillE insist Lkil it bn-donga Ui 1 1.ein 
Otheri, on the wo trary h Tifitw it !<■ both] nnd, referring to Lhe diEC 3 l.f,[st n,,iie 
in the worki .-t atien lific men who i listed in Ffirofitr i Intel, prunounce judg¬ 
ment, equip in favour of Kgypt, mid some of Italy; whilst, in reality, the itcana- 
fUglla-e, growing, aj il has i|i.Uji\ in gradual f-nnfmtLon ami perfection, under the 
oiq.tribiitiijnw of nirn of genii}* living iti diHeront countries and ed diffi-Tewt 
periudjj may in Hlrhtn'jss be regarded mibef aa Li i l 1 elohuraLLoa. of 40 Age than 
J» [lit' fola product of any Ode maalef-mind, 

Time first poreon we Ustd in the record* ef anthputv now open Eu ui as an 
oipurJinirnMliiil upon iteam, is Heiq the. Elder, tha #en of a Greek, ivUli'tL ut 
Alexandria, wbo Huunshed about I HO yeari Ire-faro the ChrUti.L.i eiTrt- In hu 
work entitled $pwtinEa, Lh: describe*-, among other ingenious machine*, three 
made* in winch steam mifiht fee employed B!i II mechanical power:—lo mine 
water by iu elasticity; to eh-vate a weight by Ita ejcpRrkiire force ; and Eo pro¬ 
duce a ramtary raottuu by its reaction ad the ulanos phcrc. Toy^Like as they 
appear, they deserve illustraiiun, 

1 . On tbo lid of the boa, or extern a, 

CUIdaimng wtit^r, Hero plated a globe e, 
nl*a partly BO filled ; a pips * pa^y frfioi thu 
cistern into the glunc. Another pipe t pro- 
Mfidi from the globe-, term] rial bag 1 over a 
Vaae jh, and llic vase lUblf communicate* 
wtdi the cLstem by a pipe n. When the 
imi-beama full on the gfube, they beat the 
water, and robe vipum ■ tbk, by ||* cxpack- 
fiion r force* the water through t he eyplion j, 
wbiebj trickling Into the m, is again 

conducted by the pipe n, placed within it, 

Iniu the cistern. When the sm>beamj are 
witbdjawn, and tba mrfaco of tho globe 
caahjfl by the aurrauskdiEi^ air, tljtf Vapour wllldti U candeniE 1 -!!, mnl, by this 
tneajihi, a Void Is left in its upper pare; the pres^iSire of the atTnoapbere uuW 
tor™ tbt letter its the dslern up the pi]^ to rEplctUib Et; and Lhc »m* 
o[beralitiU of faretn^ water cntnmeiicea* wnen the aun'a bdHng an tli& itir- 

Ficy uf tlie glohe agairi h Leac 1 m cauteuts. Here, abnott under nti v ciimu- 
frtancei,. liic cjEbct c<utfd have br^eu but triHingj but in the second, f 7 ^, 2 P where 




Elio beat ftvin n lamp nr fire fs mbatituled bi the place «f i}^ t uroMedmi? 
W tl K tun, the power WouiJ not ,raly he mureavaiLiW,. b,i ..., Lpotlietieer 

fa n . E ,£r " 

iJlc ittj.HL riaino frutu the water which it ton Lain* Huwi tbriu^h tl ^ "l 

lifl* up ilic LjTpL, K „! b j to a heifil*. prt^orduisd tu 5^^ 
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3 liiErtVS fJ ii_ modi by which n tmuJJ globe i* tolds to revolve oil its situ. 
Ttto wim nr, raeh having its upper extremity bent toward* the rrthiT, 
frrM h the cutl't of the ealdtUfci v,■ ulie of these, o K act* merely b§ n _ piv Lit, the 
other, a, conducts steam, raked in the boiler, into the hollow ghdie *■ Tbii » 
suspended between ibstfc by having thfi aU^m-pine u imHtea min It, imdu 
Irepl in ita portion by (III 1 ptvot forind o.t the end of tin? opposite pipe r. 'I Vo 
hollow nip;* n r nlao ben I fit right angles nt their <*\M-eraitIes, art Snorted at line 
Ctrcunwenco of the globe, and form a communication between I he ciildrull 
(met the auncrfpbfite. Heal bimg applied 10 the bottom nf the caldron, 
the aUrfim issuing ihniUgh the VErtical pipe rt Into the globe ■ thence finds an 
eSit from IElc arms fb and, by tbe reftfltion of the nl> r makes the "lobe iL-r<fre 
on its till with great celerity, ai rs.ii if it were animated from wllhin by n living 








:eam to oil 
an eminent 
Lei FEaiAonM 
ing dcscrip- 


apbrlt 11 4 j i 

Here, then, do we find the l Wo properUea of sleam t eipaiWtm ftnd cuuirac- 
lion h recognised mid applied almost two thousand years prevhwaly lu tilt tlma 
uf sltesr being availed ■■ f for any dUcfout purpose. Scientific bauble, Eij li^ 
Bi]Tt J , were the» contrivances; but in them we havi4 rhe undoubted germs ul the 
vast arid extensive power wllidi itfi present modification permits. Hrro> tii hm 
Introduction* proffisfcS to l"iiiWHP mode hhtuclf ^ipiaLUtiikl vnth the work* -of 1 ii h 
tifL-d#tenors olid c Of i M2 m pararit*, and., admiring ihdr simple ingenuity, and 
unwilling that such fine inTcnlbrn hhuidd perish tir be ovtriookod, dnsenTHio 
thorn r ibat they may bo better and mure generally tmdiwtaod* So that those 
very pC T jpflftjM of steam may hove becJi, ftnd pruhahly wove known long prior 
to til# tarn c in which he fluLLrishcd. 

Tho nevt attempt of which history apprises w&* to ttdueo ide&tn 
agent of power, la defcribEd in ft wort by Solowg* de CsC^ 

Ffrndl nuubcttuUinhm and trttglBeer* published in 111 15, entitle 
dei Fors.tri mtxiwtifes arte tUvefn BtMcUUtit I'anlami. Tht following 
liuu will csploiu tin" priucljite u*f hi> derieo. 

Tbi- fid d run n is furulibed witii t vto 
ptpos, k Cp the fuller of which fettchw 
nearly down Lo tb^ bottom of Or The 
pipe b U furutbhvd wilh n <gck d and 
fen nel r r The vtltfl being n early ill led 
with water, nod lhfi cock J shut, lire 
applied, as in Hi?ro r a vea*d Fi$« 2, mid 
the steam, pnaaing on die surface of I he 
water, furt*^ up the lowermost portion 
llneUgh the tube e to ft ll^ighl peoperr- 
tknw to its temperature* Tins is, ccf- 
taiuly t . aciother step in advaneo ; but 
without wishing to dL^pnragr the itlgc- 
uuity of De Calls, it may he doubted 
whether the notion ii really Ida own ; 
htf m bis dedicatory address to the 
French ting, be imrites Ilia Majesty 4. 
esj.H;eiaJ alnintioo,, not so niucli U) efFcet 
ppiLliun-il by liLU operation of tb e stcaio, 
as to hi-* happy dev idt of metmog the 
itin's iiitltsi'iactf on his apparatus by tlie 
interventioa of th-p lens—a cbutdl fire 
In*me tier U.'N simple an JLLr Mi luIcIi Ida 
regiinhL lie was well nwnre that the 
atfiins gcncnUCtl frotn belting water 
bceanic coudenied into Its pristine sLatr 
of water w» being cooled, and to ^ juste* 
merit U nuHDfquimtitl; 11 hut (lie know¬ 
ledge of tlih frtet* appears In have De faifi'i A^iyi?ir p 1S15. 

pmvnkiid no further speculation iu In? 
iiijijlL 
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In BdAStij an Italian airhitCdl and! engineer* published a E^ok, in 

which hv deambtt a novel application of Hmm. His illurtruLuHi in ingenious 
imd pretty \. for, substituting tile human ht-ad and FuCfl 111 IjclI vf cover of 
1 l-i: ri.j * uiidr^n fai> shown in iElc l - m1 i, lie cendncta u ink to an id bcyimd lk 
lips of the figure- through wLk-h the steam piL5flea h find acta on the vnnen of ft 
wlii-et tiuit i§ lEkus rsiade t& retoLvo on its axi* by LhB impetus of the etc open g 
BtdatLi, nml w give motion to other whecLi connected ikre-witii. TKil certainly 
conveys the drat published idea -of employing BLeum qj jj. primt' mover * but 
w hd 1 oiLi! writer ii dispi'irfil La concede to liim the merit of a first suggestion, 
another, again, regarding hU buolt aa containing a eolleclinti of nuLchb^ 
invented by dhtCS, it ta be “ an idea of which hu Up vnW the mare 

iliuntjHtor, It ti obviutu that tin- force uhtamud from steam no applied, would 
hu cety slight, even had the Jjotiuii b^L=n earned Into practice, 

Ic will haw been seen, then, from this liasly nunlkOi that, up to this 
Period,—Bianca's publicLkltun, in ! USE), ^ nous* of tin- tapcrUm-n fc* made with 
Eteacn I uni led to ci cwicvpuoti of its gigantic i.apabi.ii Li-f €. ; nor, Sllblt^uetiL in 
that date, until Up iu the middle of ihv sovcidceiitli cettiury, have wg any further 
ru?onii o( its- advaaeeE. 


WeiKJ» p however, anile at a new mid metnnrjiile epoch in (be hi* lory of I he 
engine ; M&nitlv, the eiperimmtfl mid dm ]ouEiroft nude by die M moL j.rs ef 
w LiacrBrna h 4h»Ut t)ir middle of ihc seventeenth cfAttuy. Jn that 

Uoblenm) pnldiihrd his eJtlmorilinary book, the Century vf lnrmiiwn$ M 
g L vi.ng a brie-E account of ode hundred devicEi uf hLa inventive genius. Amount 
Lt ™ inventipptu, (numbered 68.} appears tin? dweriptiflu of a ;frrr iFo^rr-M'or^p 
whudi la here transcribe 1 [AW. The original ifmaanscript of thin work, 
written iu lk year 1Gj5 ;i \m nuw pruemtl Lei the Briti&li RIttieum] 

“An admirohii end meat furcibtr way to dj-jva up wale? bv fire; nut bv 
dr.mnjjg or Bucking it iipwartLi, for that must be ihc pfcJcHtfpher talfeth ft 
infr.3 tpdaeram actkhaiU, whlcli Ls hm frt Bdch a pittance. But l\n* wm hatli jju 
EHJ uud fc -r, if like reud he murig rnmigh ; fur I h Me laicn a piw of a whole 
eiumen h whereof tiie end wfla bnraL, md fjJicd it thrte quarfere full of wn(er r 
fiti?ppu]g and renewing up broLen end r an aliu I be torndj hok^ and Itkukll^ * 
comtani £ho under It; Within tWemy-W hnutw it boTat, and made P craut 
erook : ntP Bint, having & Way U> mike my reudi, an that they arr eErEngt&iiEd 
hy the fnrra wilbm ih^ ,ad the one in fin after the other, J W «ech the 
w^ter run Idcfl a CuuiSant EnttUtuin-BUcain, forty feet high : one rector I of water, 
roimitd by fire, ibbeib Lp forty of cold watcrj and a Eiiiin that tL-ndli the Work, 
la but to turn two cocks, that one vessel of water king Consumed, another 
begUiB lo force and rtfill with cold Water, and hi mcceuively, tilt fire king 
tcnJt-a iLlLii kept Ct-IWunl, Tiljjtti the BeW-Wune ticnk.il may likewl* ublindimliv 
JTcrloim in tin mti’Tiri) between liio Li cecity of tn m i « t ihc said nsekiu". 

[t may be supposed. tE^l the Alarifue^, will* a mind so aidtiitly dispoa^d |o 
luecnanctril projects, had made hiniat 1 :] t‘ acquainted wilb lk Btlcmutj of hib 
p»dece^or!l to employ BlCam r.(j a motive fore*; It Is plain, huw^Vfr. that hu 
mu-,: have marie ttnvancos end diflccKrrric* Up£*n the +ubjrrl far hevond those of 
other f!m],j..^phera who bud goue before him. Ho !>p-Luii of hi a cctiitrk djjce as 
e power ii ihttpidy wtraonr tounnam^ and only limiLiblfl by H|# weakneii c-f the 
vtjaadrt that confia, sl \u viutnesi auil docility to human coqItuI (of whldi He 


dpcnmcnlcr befun- Imtimc eT.r nnpraral [o bare cnuUerfd), w.»c n-i^rntlv 
w^ap yrgeijrtrd by bun. «nd must U bH draimninted to him by praitical 


7 s * 1 - ™* by pr flVEr x; S. 

dcum among hi: lnnlalup 9 pii|i E ™, .jjjItlIl'.I by him. >- Tli D i <lT ,i it„.“ f 

- -unl^Wpar^ Thdk^tb^£ 

bis COT-jwW cyr. Ml £ E* 1 ' ^ T lth 

Bit^ne, deEiglithu! arnT uiilif. w wlminiDdt L -r hath in Mm-.-rj 
kncwlfii^,.-, profit, nr ph-^," rnh.r 

U hlcis tilt bfanttlrsei verndij is iliiiiblpd, it ii hrettv d-ar n, „f , 

IP» ("«H- orcontrivHBo it mny was nrfjy Illlt 

■- po»-cr or «»m. He rfSSr! fc,, “ 10 

EW * , “‘ (™tMiu-«tTBijn i" uut.’or th e W 


itnguao 
ar 1 
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n alrc-am /"crir^ /f. / AiyA ; one rPEsel of ^ater rnrcfieo hv fm . 1 rirnwrrh 
np fortt mrftSLLPei of cclct wiitcT.” #< Hla AfltfW n irnjji tfl make hi* I'tSMJ#/‘ Ml 
Hint llii-y :«Jv itrEngtlifn in] h- (In- tVnce within them, and the an* h* fill ^J'c-er th‘- 
Gthcr, !5 11 at to h^ regarded jib Old conjectures of nn Ardent mind, merely 
bccomfc dir results of his HwHmerasi i^r Jet bred tii be ^pfiiMu^t «|i«n ilu? 
ili>i>£L l j of wntii ifti^tLQis; 1-1 bo that having a wai^ 1 Imre seen," and 1 C Mjleiv 
altera pta baTohevn inode to reduce (ho meaning wf thtf- Gtlehrntccl description 
into mb• llii'■ eppreduble hum ; but sib it* like? the greater part of his other d**crip- 
tions, is fperliups purposely) tnyeliricliE, designed Willi ef 1 r* pmvoltc ji( traction 
thin in ftfejrd n dear canetpliritl of ft mechanical imr minis. no imrubr 

,li eh atteni phi h lire hirers mo=dv unam i =f=J etoiry. The "■ 1 fund rig and refilling,” on d, 
the "tfrengiheiung of awncl by the fnw witliin / 1 rtmliwem, when laben 
Ell (Ln nnrwtzwfced *cn*c r in hi manifeii nbsardiiEeE, and, ml ccinjcclnre yet offered 
]jj_3 mflieftl ii> fs plain away tho error which hi* inL titinmi IfcEmeUt 
coIlVi'V*- An QhiatrliLinti of Fii'i pr^aiblc meaning haa been offered hy ft wrilor 
\ Mr. C■ allnwav i on ild* -uhy:-;i in the folluwring figure aisd description. 
(See Gtifiw'tftf Qt\d Slt'btn s Biliary and jPrvyrei*of the Steitm-nirffrit,) 



The Afttrquts* of W&tetftri JEnr.rjW, IG$a. 


In tliii figure <i J’fpre^ i.u Lhc boQefj ttrtfiposr di of wehed iron [dates, with 
their fun rex fidm turned inwdfc; |||l ;y n-ru fastened at the joining* by bolts 
pitting through boles iu their sides, which nlso pass through the esnin of the 
rnda i i i r a scries of«whidl rods t L £Wfld from end to end of the IksiU-r,. being a 
few inches apart. Tin? ends of th-:* boiler are hrimspberical, and fastened 
to fLanges oo the pTatfs t\ h ft h. It wil] he evident that 1 each plate btinz an 
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Ihe strength Df tile mj.: ..,.j ; j. la /I tilt jwtnla of junction; ,md os 

interrupting the action of tii II t*1 mn * r lnrr<li,,,t ^ to any extent, tejtlioljl 

»aS** fjt&z&zs* he -"° dm * i« 

for raising irnlcr- to B c-ivan !,,.:"„] . Un '' r *^P rnH l[» wbjeh ermlil bn required 

never exited the "■** hoilcr will 

of ills cistern. be represent tw« x™ *f *Sj €,]ul ^ 1JI ^I ht In the efevaliun 
by liiniii of |h[? ploes f f [ »1 1,1 Vr !l 11 rnnl niunii n[c with the bailer « h 

trhkh tha water E m't'Ztn T A***'.'! *' ^ "** tht front 

which the “ levtrd^ - ^ p, ^ l! 99 ™ t„, tube,, i1,t™ s 1, 

** «■* i t,^ 2SS ££» : n lz, the tattom af 

5 ^ the tradi 6 < by u^i of t | ' fi” J lw P^f /| . 411 wp ^ “//carnsnuniem 
Kimlki o« F cart be -u nln^j i| l(1 « Wij-cndka jn i« h whidi, by Moving the 

*%*&£& S^gcrasissssastt 2 - 

U-hiU ihr wtirk “ plaeia'the .V^ r,,fn " ?r 4 " 

tlie water will ™ drawing, 

h ™f? filtH. the handle y El ^3®itlifd! 

tlie position vlion ti at , a ■ the si ii 'r , ,L ‘ cc,ck ,1j4 * 11 be rrlntrrelc in 

Ibe 'chI f , and kvJ;’! “ «*» trough ,| le pi( * / J all1 

WHlcr, which S f,™ „„ ilir.nrrb,^" ° f f a ™ PB ^‘ !5i ' VUn ,he nf the 

*■* * '-i«s pffiofttST ;-;r fitir,r, ‘ ' i, « 

reservoir, through th* pii» / ■ iot bI,T, iS the » mm] J „ fflfejg- fhm, the 
Ihr man I unis Sie handle ,j 0 f ,l . J[ y lrt ': J - ' 1 ra?1 ') e i in,- ru n hum ed 
of flip milrr in !, Zubn iS ^ Sh? «" ™ 

liehrEan 6 and the raserrejf; ^e itbl^rLUflh ’ , . p - ri ‘ lmn ' thE <»mntUiiicntJ™ 
fir tiMlm ., “nud *a ^ w ^ ^ -//Way 

Thi» ccmjcctiit.il il.. vie? nr M. e IL 'g tenrlcd ind tcpt ^noitanL” 

bijfnnil"!y-deiierj , Lkr.ii in i-cnticm", Wo m«Id oTiW; l ^“ tlle Marc t ueu j oni- 

a ™ed by him fens b fffn di. cove red „ ,h« ^ - 4,1 tljc oppnr*tiii ncCuallv 

eft entire]i | D d» in,™ "f H » e 'nj,t at Eaplanntion mn,t 


= Lib- 


1| -*eft entirely In ft e tapS llT 1 ? nIt ™P t « ™hWi™ 
■fqtiently made; hcytind |[| P lllcrp an “ 11 ” ou “ % 1,1 e Jilcarenra 
l«» century, the i*Wnr* u f the M Qr o"™ t? Cm ^ rd l he ^ item of 
Hicallv red nr LOW, «wptia e lll< ' f**" of „ ere ir.Min- 

racenn,enter,. He nunnctio^*]" , an Iul « ^nrfiilod inercDding 

Mccutnm, Erac he left no beacon for f'** J " td Jeclared iis 

iJpnt]) a man n f much knotrUdee ajjd incimrn- I *~^ nc * S lie was eei- 

VrBltcted ftlrpilgbont hi, tnvr^eoLnl. i 5 ^! %J b £ ^ *PP«™t r strai agandea 
cipreijirm* nmst l WE Psdi ; d bemhatr ^ obmmiiy nf h» 

iDvpinon then entmimied of hi- „,,■, ohta, mil given lancthm to the 
them ntipc-.-.rct to h e ^ dirpcl 0 n„ u X Several of 

ftftif welt undemtoDd, and l L ; a -,c^L.. S'* nJlH,o( aewnce rhen cslulduilird 

*rin the etnifitiinccof his ]„aTT|,-ci r 'ni P ' ,TtOC '^ ■ |U ° ""I" 1 * " f t,u ‘ “arrellouj jo 

with -uch pompouriy an Cl unneed and iLnintellrinhlc ner ^rrfore, [Tint 

Z’ilt? ° btHI ? P “ b !- C ^ tTr>n ^- nor b« 

N J“y f ^,rh.inic/ wliicl. tViLlpnl,- ™B a him, ‘ ™a.ide«d 

ftcvHtbele,*, | IL , occannt ef Ihs ■■ fire-ir.ner »,»r 

ii™'S L’lT' 1 ' " W * kfl | n5l ' n ^ r ' c '> « nt l-ast n pow^r^W ft ' (hu? ^ 
in ^ sT^i r tr° Ur rf 'WSOtitW i* * ^ *»1 U. 

- “■ /££ s. "sjsrsss,s “-A i,s t 

in P lfl ^I4blicecif 
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Ml knowMg* as t* tlic uppliciilEnii and fa™ of *Lcam, St k but j tut lo include 
it in Lilia sketch. U h written Lll ihe Franth language., and muv be thus 
traumata! 

«Th* principles -of the new power of dir, invented by lbs Chevalier Morlzmd 
in the year I £82, wul lo Ida mosl dimti^n IG£3.—Water 

being eviparaiixL by the power of fire* the vapour shortly nrqnirea a grater 
a pane (near 2WD tmif*} t Jiiin the wafer occupied before ; and Wtfift it to be al¬ 
ways confined, would bunt a piece of cannon. Rut bumg well regulated ar gird¬ 
ing to tlic lawn of gravity „ rtlul mluocd by science to measure, lu the weighty 
mid baiance, then it carries in btinl^u jscsiecabhr, (like good horses, j ami thus 
becomes of greui use to mankind, particularly for lIu- dctallon of water, ac¬ 
cording to the tbllnwing labl^ which marks die number of pounds wllidi may be 
raised 1800 limes per hunt, hy cylinders half full of water, aa well as th* different 
duniic EafJi and depths of the said cylinders," 

The tables need no i be given* hut bii CidclaUtkna Upon die force of etc am are 
very correct. nftd evidently die result of great care. 

In IC3fl| f.npLain To oh 4 * Sate ar obtain Ld a patent for A new invention for 
raising water and occasioning motion lu all uorta uf mill-work, by the InipellanE 
force of tire ; and Uit patent states thM the invention will be of great use fur 
draining nf mines, le-mng town-* With VTaiar, and for working all sorts of im'Ui- 
Previously lu ihti date of ibia patent, (u- had erected several machmisa, of which 
ftti attOUDl ii given hy him Ilk a hook entitled TM jWflfrj Friu^J, published 
in 1702; and in June, ItlD^. he showed a working model of hia engine Id the 
Royal Society ; and m their TratH&fkni for that year (Xo. 2ad, Vy], XXL) 
there rippein the following register 

14 Mr + Savory, June lith, 10!i£), entertained the Royal Society with showing 
a small model of bis engine fur raking water hv the help of fire, which be res 
to work before thorn:; the experiment succeeded according to expectation, and 
to their Harisfactaoh." 

This is -ii-Cumpained by a copper-plate figure, with reference^ hv way of iSn> 
acriptiun, from whence itippeAn that the engine then shown by Captain Savery 
was for ruLNlllg Water not only by ihe erpmelvc force of steam, hke the Mju- 
queas of Worcester's, but also by As amderniitifr* of il/an, [he water hein* ft rat 
raised by the pro same of die nlunKphcrc to * given' height from the well into the 
engine* and then forced out of the engine up the remaining height, by the ex- 
poiuive force of aietyu, in the same mJinneT as proposed by the *fturn ing This 
action Wto [H 1 L'formcd alternately in two rranven ; in that while the ?aeoous space 
farmed m one was drawing up water from thu well, lh* pressure of iho steam in 
the other was fordug up water into ibe reservoir; hut Swib receivers betD* sup- 
plied by one suction-pipa and one farcirig-pipc, the engine could he mma to 
leen a vontlmml atreana, or ho ticnrly w F to lo suf3d very little mtcmapdnnJ 

The fallowing figure and description, peariy io Snh ejy 'i own words, will illus¬ 
trate the naOire of bis engine. 

"Hie firs! th ing K to fijt the engine in a good dEjublv ftimnce, so cuutrivcd th at 
the fiamc of your fire may drcntaic round iiikd ancompasd your boilers, ns 1 an do 
copp^re far brewing. Before Voll male acy fire, miacrew G arid being the 
two small and Cocb bel^ngLftg t£i tlic two boilers : Utd at the hdea 

ft! L, tlic dirge boilw, twenthirdr, full of water, and P, the B mill boiler, quite 
fyfl; Tben screw up the sahl pipe* again. s& fast and ao tight 0a possible. Then 
light the tire at frn and wJu-n th* wia^r in L balLa, open the ermk uf tht? first vch- 
ecI F, f>ho wn m Election,] which mnk^a all the steam ruing fimm the watar in L 
pass Jn& injsi^bk fore* ihtnugh O into P, pushing out alt the air before h 
Through the clack El; and when nit b gone nut. the bottom of iho r»el P will 
be vary but J then dim the cock uf the pine of thja «uel t and open cl,# ™k of 
tui? otlirr Vta^^l E . undl Ulbi vt 2 &cl has ducliiirged its t=.i r ilirou^h Ute clack R 
np thf; force-pipe & Jn iEic mean tinic, a stM-am of cold wqL^-i [supplied bv o 
pipe cniknectcd with the diwlurging pipe, but not ihowa in the rat] hnabcen 
made to |uri omr the imbido of Ltie veswl P, , v hki, bi, twJmuJfki ,1 rvm 
wiA.,' 1 , * vacuum uf emptu** b created ; w th»t the water turn ill- well mujt 
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Emd will necessarily rfae up tlapnia^H Xht on cling-pipe, (cut dll' ibc]@ l »r M,> Lifting 

up the clack M ( imd fiJtiup the vessel p. 

Tk li»t fcs*cl P bcinj: lima emptied ufitft JUr* open the rock again. fttnl the 
fnreE of at earn from the bailer prevHH ufion tbp iurftu-c of thr water with an 
clastic quality like air, ntaU increasing an elasticity uf tpdn^ titt tl cmriiUcpijisea 
i-r rather exeetdit liac weight of water oKerulijig in the pipe S p put of which the 



contained water will be immediolcly dbeLofted when enc^ gotten tn tlie topi 
which takes up some time tu recover that power ;. but hawing race got it, nnd 
being in vrork., it la eaaV ti-T une lent never saw the Engine^ aftef half all ham i 
experience, In keep a eDiiatint strenm running out the full bare of the pipe. On 
th- outride pf the vearal y-: u may vCti bw the water £PCf oub as well n“ if she 
Vessel were transparent; for ihr aa the ete am con LinuE-s willdn the vea=d, *■> 
far k the VL-sbt-i dry w ithnufc, and so very hot as scarcely Id h DiIuk the teast toutih 
of the hand. But u far at the water iu, the uM wit! he cold an d wet where 
any water has fidlen on it„ which cnld ond moisture vanllh iuj ws ttie ileiun, in 
its dcafeut, lakes place of tin? water; but U' you fa ire oh the wiI ct c-ut, the sUa m h 
nr a BTFIClU part thereof going through P. will rattles the clm’k, 10 as to give 
luihcicnt notice to change the titheki P ami the maul will then begin Id farce Upon 
the atiiEr Toaael, wllJismt the Icost ait^rtilian in the- stream ; only iotnelimea the 
itrem of wjiut will he umrawhal stronger than tat fore, il yuii change die csck-i 
befiire uny to wlide rah l* quantity of ileuin be R"iic up tbs cluck R: but it ls 
ti JErr to 11 notib iif iha f u Crtl Eyr that is loEmg lO mqth itnragth,, and 

is easily MYtBtcd by idrenng the cocks wme Htlle time before the Vessel ia 
emptied- 

The wcHH^nCUt represent* tworeserv mn t PP, desired for ui^ma/c action ; ilia 
luh-r E CimvEye waur from Llic iti-chnrgLtig pipe, k* repRhid, the hojJcr L P when 
ihr water in it begma to be oltn^t cohautnrd; and lliLs ia dune by koepmg B 
supplied With water.■ and ^ligliling the Ore at Pi gmoruting n, ■ufLiemocV of 
■team in prcE:> ihc water mto L, ibn.ugh thu fiipc K. This -Ti]] eguve-y a 
folembty corr«t Idaa of Savorj'l engine, anil die oichId of iti apcralioO. He 
gives no nrupurtiohi of n* pitfta, uar pTFEE ; r < had h caEabVuhtd a?iv rule of 
svitium lie appeari t^j ti a v l- cunaiiWred tba BttcMtli m bii machine Ld he the 
tihty limit to Le obi- nr-jd ; 11 ro-r," say a bL- P ki 1 will m||y you water iOO ot JOflO 
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f Ed Ugh, could you find m «i way to procure strength enough for mich an 
hflmeimr weight ns u pillar ofwalnr uf duu height. IEllC my engine, al GO* 70, or 
WO fijetj raises A full born of WAteT with much t=aae/ r 

Tin- iktrit^tUTH of this engine presents a ^oodl tit'll of nidi and primitive 
simplicity j hut it all events, hfetoEqimi la urigmol invention, In. applying the try a 
OirL-L^ of steam -its Eipimiiolt mill conttaelEuil—and 3A presEnting the 
irorLd with the first cifcctjva ftEeulttHFUgme* uiiiirF tills emubiluiLlon, am of the 
idasa. Tlieie claim a begat, -u might bv supposed, a goad duel of 
dmractiuli i and Savory lur- Ij^caa ^-.aik-d w:ih muchntura arllv that! juiltce. 
Tlti- limits of on nrEieli* of ibia kind Will Sot admit of a detailed narrntaim of 
lli t « oLEae-Ll brought agaiii^L hh reputation as an Inventor; it ia r however, 
lurltdent |o notice, Lint Ur. Dpsagulicrs AucrLuiA* him of plagiarising f lie idea? *.f 
Lord Wore ■ r --r; and in eapporl if tills alleged act fif dlaphruiraty, briefly 
trlmrgre him widi up and defraying nil \h* copies of tin Marquess- a 

bank. But It will have been Seen ihnt the account therein uiVfiD of lIi-t Jl fire¬ 
water woTk< ai ralbnt contami more tn pud* than | t > cEiJighti-u th« 
lw>y und the mere annwuicement of steam In iki oxpansive itnle being AvaiUhte 
as'nti ElWlIve- rnr-ch&Jiical fon't- N E a word rmpLcs the Button of steam under 
rmriensufirtn, which constitutes the chief merit of Sat cry 1 * invrnsiun, (apart from 
ihi ,■■■■ L : ! uf having constructs! anti published n working engine) ; nur in there 
the remotest EnggesEioti eomryed for the fabrication of A machine similar to ihnt 
which thn Mftrquen vaguely described, Hus evidence ii< to buying up the 
copies! of bin lordihfj) R B work i* csoeedingly slender; but Sf it "R’otb nndgnikh le, 
k wouid attest buL d venial. UCt of personal Vanity on Savery’ft part 

The acCUJttltOtlt however, ia icrparUint U Silvery 1 - fame, by indirectly 
■ up]WUiy Sri* cSaima tu originality; forest lbs saino penod that he wda 
prosecuting hla dT!>rt» s Ur. DenjT Papuan Fnumb in no njf eci naidexaljEo Offltneiio:, 
wai engagtd iu eiperimcut? and 0 !tempi■ thf a similar tendency . Savtry canid 
buy np thr MjarqUL-li* twuts, but hr cuLildi nut buy up Papin, nor the rcfldts of 
that jmlloaephcF s spend a tin 11$, liri^innrcd i.y the Marqim^ a\ ^ frTce^tcT. 

Vn pill hiul inverted a mode of softening bone*, by aubmElting Lhcm to ik? 
Bcisnii -,f steam c-f high temperature, in a toil or or i%r^r, which ultimately L-. d 
him ta the L-cjHj-ifil r.'iLiun L>f iteam ns n motive furcc T In 1UH5, he exhibiteii a 
model of A machine for riuaLhg WOttr* And " propounded il a riddle, fn 
tuir up Lhoic that are iiiguniona in tiie Eiime kind of Illuming, uud make Elltdl 
find Bomothnttf bettor iSiin,;- llurn what 1% prnperunisd. 11 He aub^^<jnentiy gave 
a deferipdan of thia model" from which il appeared that \lw ivirer was raised by 
rarity mg Ibe rdr in ihe reaHf] into which it was impelled, by the- ptwHire of the 
almnspbero on the water in tike CLfttem. Tb^ mode by wkieh be rarefied the 
□ ir v. a-i canJhlly CoflccAlai!. In tvv-j uf dn? solution8 girni t Lhc F.imc '.ii^ct vrm 
produced by condensing Ik Though 11 [• t-.mii of gj fiat rnpurntrun in England, 
li-j waft not auecrafiil rn lus uUemptl to uhlain euc juragcmttit in Carrying \ih 
Wlgg^fttflona into effect, t n 1 G&7 he was cmployed Lu rfft p - TTUbchinCi con^trui; * -. 5 an 
1 1 la principle, for draining minus; but thertiuH, m predicted by Dr, BuhL. Knflke 
and ethiTs, ytua all onlilie failnre. AfLrfr n number of idgrULOkli plana prrrpnaed 
aiilHieL|nuntLy T and the applieatiLin of girnpowder fuf producing a l aruani^ be m 
length cmicekted the pusaihilLty of effecting ihu ybj^Ct in view, namely, draining 
rnill*s, by mean 4 nf cornicing Etearu "LEI a cylinder, and eo proiiucitlg tlifr 
vacutuu be bad In vaiu etanyud to form by other mridcs. 

Iu the description giwn hy him, ha prdpo^a to tritkdrWSf the Ufa from tlie 
npisamluftj after it had generated ilse slcnm tliL i rain, 111 nnltfr that the eiT shodl 
coal the cylindiTj and Enndeuee the slfAm. Hare then wni FapLu huvcringmian 
the threshold of ■ might V disi'^vn P -ind foraakin^ it iu uouii .lh rkraehrd 1 l ine 
0 $ we may 1H)8 mniidcr this idea t-p be, from its clo-'‘ njiprflfldi tn : * principle 
qf aetiuu ill the at&nm.engine, wu eannot juslly eftteem it ns more than tha 
traiL^-m opTmon of a talented v\ic\ LaUTkched, prob.ibLy, -i-. u ** riddk- ' for 
Others ia eoIvc. FrualmEcd LSI his prior uLtciuplfi In • vl mo the prujci^ta nf bis 
mind, throughout n lyii^r career -of fxperim*ritmg f be sbcuutu hays hesftftled on 
Lhe Tcry verge of meres*? tbid, mush-, he Imd uever doue f if he could hava 
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hE.M^Lf Lbnt the bttiff hi' limn put forth hi the possible rantriMnce of 
a machine on thuprinciple, Were wc I Unbounded- Mere visionary tcheiolrie la 
RWymittrni iLfla IT froLn thal of effect On Ling a well UMEfelvof deritfi; and 
Ihia uodjfffl*Lf(l thought detract* liu thing from the mt'm due lu Suvery for 
haTwg hlewite conceived it, fitid gwu to the wbrld evidence of its voluc.by i« 
pitiitital adrtnLaiion. Papin narrowly escaped th<- accomplishment of ee profit 
discovery mid Clothing mure i and m Hjihtf tha* lei i( not Em: supposed iftai wc 
estimate ELg-hitlj the great t :l^- ji Ea bo nniluusiton&bSy displayed ; i. ■ ivu a man of 
JOT ctlcbnl* and much estimated % Lis loomed contemporaries Hunueli 
■ bn tti 1 :‘t ri t -a £uhnef|m!n t period, becoLm e apprised pf $a\i i rv "a aLicEess. Tbs t celc- 
brHtedperw^on his return id Germany, forwarded to him a enm- of '//if jVintf'i 
BJid desired to have Fapin'i opinion on ita merit Then if was fhrtt 
JJenyt- became iqdted to reenur to hia ftrrmcr notinn ; m littg tinder the pitrcnip 
anti wiln ihe as si.it a nee of the Landgrave at Hesse* lie iubtetptfllitJyj in 17U7* 
produced the engine knawn by Papin's nam* From ibe fdlnving description 
ajjil figure, jL wUL he seen to differ moat t^Hcntirklly from Star cry’ip tf> which, after 
all* u is far ULTeriori m well m toJilrivanee as in power* 



Hie boiler n Jim a pipe cloaed by a lever yolrc, through which it \m sup- 
pi bd with water; pipe d ctnmHts It with the forcing veaiel f. % ^ m|| 
cylindar, ying in a cavity made in a holtow Boater, and which mar be hurried 
threcigb the orifice j, mntle in the top of the fun£a& v^se], and doted hv a 
which ts kept in iti fK^idon by a weight hum? on the end of the lever. * a 
funnel, throngli which water ii introduced, anil dinted by a cock h - (he oioe k 

» > iimtiBNatinn of tl>« forcing Vrth*/, itnd i> inserted j n tl, c , CK ^jl ^d«T 
tcssp nr. o, a pipx’™miuL'Em ff ihe woicr which hiu been force* inrc the air 
™irL tn iu dwtinanon, B>r 

■Pic Bteeio from the boDer^ flowing ihrmi^ lhe p fpe J, pre^EBit the jloatiiiE 
piston [l.iuuuunlf, oinl the walrt beneath i^l= thna forr*tj U p f i |c * , ' uu ^ 

Wiiijj vessel when l he fl.i:i!jng nialnti h&a rcaj;hc,| ih„ hunt n r : f , .. 

ip^nf h the iiock d is turned* to shut oif l 3 »< further flnw ffstr-Qm [ litn ( l„ 

nnd ibo vapn'iir i« illnwedi to escape from /l bv iHe ccek - . «. .t 3 ^ 
WbntnKuL ib* valirt A ia turned, which aibi*i |he stoicr tei the Ibfder 
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into/, atld mlae HP die pbfefft the water Lei k being pnvmtal from ten4- 
j U!r bV the valve plated near iU bottom. The opening m ihe lid ul the foremg 
y^el doted bv the lover V*hW £f, is for *b purple of dlnwmg ft *ed hurt srull 
evlbidef to ba inflerffid, in order to increase the W of lilt iteftm; by the water 
binK fomri into the r«cEvltig Ve«cl n r the nir which ll ccmEqfm is compeer d ; 
Aiiil ‘itSii* ti to eke ft greater Tclodty to die tnurng water. 

It ha* been dfienwd necessary to enter min tW particuUuT, 0te-iut»e the 
Fraieh author! before aliucUd lo r who have treated <if die Steam-Engine, o*cn be 
t „ riiTiin and AraoEiKPEf (his cuntemparaiy,) die credit which appeare nnDy dtltf 
to Mnvery ; of whom they nttik as a perUOti who merely -Wed into flKP&nn 
die ideas ori-HnstEd by th«r own countrymen- The preceding deacrtptiuU « 
hi3 engine will serve to show the Teal relation which die one Engineer bears tn 
the! other. To pm belong the sole find ttntpall&d merit of inventing the 
M fetrt po/irf, without which the ileam engine hod been EL lUghthl end unuianage- 
ablif poiwr- nnd thia (done El ft dutlnclitin ■uffiricbl to sfiOT Co his memory 
™eJj|jy and honourable mention, In C¥«j work ihfit treats of d»t»iUny now 

under consideration. . ,. t 

With respect to M- AiiosifOXi, there needs he no more kfud than mat the cmi- 
trivauL-e of tbli eminent man, known by the name of A mem tons' “Fire-whwl, 
wen confined La the production of cncnkt notion, by moans of the nltcmaifi 
dilatation and contraction of dir, and not uf the steam tif boiling water ; bo l.iftfe 
nentifs 0 the primary iraittt of dud motion—fire—It has no connexion "hat- 



In^nCur ouw^iirr. Tile weight of M. AmtrtiLcfn,’ Oiime, thoirfoiV, 

add* hut little to the evidence brought forward by math lUltucntiw, lu esfcabiJSh 
tJqe claim of the Fivncb nation to the honour it seek* in this respect 

lYhllat ihc*fc modification a and improvements of SoVery'i engine were e n. 
g«L the attention of ihflfol mtcliUJiici* Tneita* Newcomer imnmonger, and 
Sfl M Cm«) ataitap of Dartmouth, 1 eran, Biiptiiij, tw employing tiu-ui ■ 
Mdv^ together in awffo* of experiments upon the power of aleam- NrWCOmtn 
ii reprtSCTtlEd to have been on unite and seniTWa man, of great inventive skill,, 
but possessed of little fiefentffte knowledge. Wo sometime* find him tolled a 
ti' biickamitb:” bn[ perimp the term did not at that period imply the inrnt com- 
pari'itirtlv humble calling aa U maaily denis at rlda- for Dr. Alien m ikes mm- 
lion of l - kia very good friend, the cvcr-metnomblo Sir. Newecmen, whose death 
he muds regretted s " and from ibefre Crrma it may be wpwwdtfml fie enjoyed 
that Tnnk in societv, and the regard of men of ttnmenc? + hevond the men-cold 
tderstlon of patronage) to which hia talent* entitied him : the place aod time 
eitliEj ht'hiH birth or death ore alike unknown. It ia net staled lu *rii^ lIveit* 
hia nurrSfl** Cawley abared In the nierifa of the invtnLid3i intrudnecd in Umir 
joint niimca ; it would wem, botvever, that Ncwoomen i fffthe two, pease™] the 
mastermind, for DciftgnlieTS ft present* him ui commnn iealmp Ids project to his 
ni1 d asaociuEc Cawley WS«1 whom be made ■ercnl eapenmirELE* in tbc year 
^Myentww hundred om J few. Tlif account^ ns it reform to date, is remarkublc. 
At the time when Newcomen and Cawky wore applying fat a pah tit, Savcry 
fmn\b fotward to dnim the hircntiOEk as his owo, irti t±L£ gTOund that tiiemethM 
of procuring a yacimm by steam was his discovery r and, prubirblj; from 
deoti.il conviJeratiuna, they wtre tndncsd to make acOEieeaaLOn, for Savory r s name 
was includ ed wtih ilielrt in the gran t, tbough f fta it appear* m the le^ucl, he took 
part in th* pre£Tft*a of their laboiiri, beyond th.i! of participating w i th th^tn in 
nffie pmfiil derived from the mvumtLcm. JioW r t^o patent gninted to them in their 
tlnrcc names, for tint very mvrmioiI T boie da^ 1705, /ce yrrr« ffH^riar tr. the 
time Newrolhen find Cawley are atated by Dcao^dlens d> have been muLing 
“ several dperitnenta/'^by which we are to Infer the Enitiaioiy attempts to realize 
,1 crudu nntipn r rath^ than the completion of a machine already cauErived, j an d 
fir* y«ww antei ior to the \hl? of Papio'a engine, Aod here it mzy be nqeo- 
tinned, that the French authors !mvc *1|0 ekimod Mij engine aj the mvention of 
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their coimliytnim Papin ; hut without any argument that calls for portictdar 
dfi^cb 

The atmospheric engine of Iffawe&men (for it ii usually dL-rigimted by hta 
tiiiiiH? alone) was, j;p?rhups, Ijsi I matter t>f original discovery than of a combi - 
natiDia of the inraitiomorother* ; M\ t much Anility of thought hik dispirited 
in applying the suggestions of hi* prcdecessari to prartieal purpose’s. -V foci 
connected with ihti part of the htslcrtr -of the- itcam-^en ^ifie deatrvoa notice. 
Newcoiiim, Itl the rour-ia of hu experiments, applied to Dr. Hooke, a man of 
great Eminence in lus^day* and wdi acquainted with the labour* of Papin ; the 
Doctor, in a letter to Newcomen, dissuaded him fro hi waiting his time and labour 
111 Aliy Attempt to produce nsotiu.ii on. Fapto i pLan ■ ami the letter rootains Ihi^ 
very remarkable expression, M could hi? (meaning Papin, J make a speedy va- 
Outtm under your piston, yotlT work's! done." W p ihia expreOlinh hctmyi 
either great ignorance of the vapidity with which ikam vAt coiidenstki by con¬ 
tact wttis a cold body, usr a conviction that Papin had been inCAjmblc of rfT^ 
tUJitlng the suggestion* hr claimed as hb own." At any T&tr, it prove:* (hat the 
J * Up ia tiir " D P*WJN%oled p Were &o irreducible lu practice, by the 

SiMomftflLs given of them, that a learned theorist doubted the mryihillty, and 
acnie eipenim’QlalE ita had hec-n unohlo EC arcompEieh the myalls of mating those 
discoveries available Eu any chiracj uij a extant. 

Udi disc&uraginr opinion, though given by bq ^rent a m rchanir, |yo] not (he 
cIlL-ct of damping the ardour of \ewcoruFn ntid Cnwlry, who, n-till acting upon 
Uic unit leadinjg idea* urhM at nu application and result totally rtiihfe.nL 
Instead of deriving thMr power frijm the force of steam under high pressure, 
Lheir object wa* to make the property of eteam—rontraction—subserv^ n t to the 
power of atmospheric pw, toad uttder more approved mechanical arranw- 
rnroEi. Toratse the piston by Steam* and against the atmospheric ptcEsurvctn 
its upper sariace-, the ¥a]wur, of course* required to he of a tcmpenlurLi con- 
lldcrably above ibot which was neotttary to balance Ihe almnspheric column - 
and, in thu case, the elastic force of the ugent so entploved heemne the power, 
and the properly of condensation was employed as a simple means to resL.-re 
the pkfarn ta it* firet position, to be similarly operated upon afresh. But luiv- 
P Mm F [hc a P ace th& pbtrm 1- Imj fiHeJ with steam nl 212* and cJd 

Water applied la Ihe sides of tho vessel, the vapour become* condensed, and 
On? column Of tur rceUag on the pbtan, prciEcs it to the lottra. of the Uow 
empty cylinder. If the piston be attached tg. mt end of a lever, res; ins on & 
fLdcrum in the centre, it ia dear Lhut the f&ll of the piltoEi, dopr^rinu tbaf end 
f lElE *ypo*il* end. And draw up the weight suspended 

] t^ fh.'hoidi then, the outline of the atmospheric engine ? 

r “ noUB 9 TTi3 ]u b ' J E*P*m**i* ii/a^w 

(1672), nnt proposes to nhtaiii the pawer of aluinTpheric piTfiitirc h hy prodtlring 
a vacuum beneath n cylinder j [tie plan he deilwd w» bv mean* of on fdr- 
pUcup^ hut the lahtnsrof rifocting the exhaustion would be at least ™ual to that 
ot any work which cauld be j-terformed by tb? suhsequont ih^ccnt of tin? 

pist DHL 

Tile figure an lb* foSfowfng p 0 ^ (an ideal constrnctiim) T wiE] nerhans msui 
the reader s uiuipuoikn. 1 

a repr*«mts ihe boiler; ^ the safoLy-TaJvc - r the cylinder, own at the too 
blit dusted at Lae bet Lam, iti which there arc three hulca d * f - „ n rl 

fnr steam from the boiler ; d admits n jet of cal, I water ?om it 
the cDSdcnralian of tha -loam; / the via I passage f Dr run,]™**/ V pl I 
wider; k the piflun, working airtight in the cytbfder, by packing f*hT I 
m ^cr/jrud, for the purpose uf trommitring the nwthl if lhfe bc ^' 1 

pompi in the mEnc, • 

A sufficient quantity of rt~c.m being first formed in ihe hnll™ *i,„ , 

pushes Ihe handle cr fov e r which he holds, duWn in / whiuh hu'th 
land, opens tlw cock ^ ^nd allows the slcau. io fldSfl* and 

hr mg only lufficient to equal the pressure of thu atraiWfirr , r S ! Cflr fI- 

lift At jHttftft and l^rtiead ; it I* tWfom nrcciaary 
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be inlapted t& ahl its o*ceilt This is [lone by nf the might nr fMUDtcr- 

pate f - « that by tin? force wf tbi^ atrniti (tn^ gravity of the counterpoise, tli*- pialem 
Irt clovaled to the top of the cylinder, and forces d'jwn the fwimp-Fod Pi into the 
puj]ip below* Whrti this is cifbetuLU Lin: attendant rebuilt the him dir In ita 
ntigmnl poetton {shown in the *utj, which preventi the admission itf rrn'resleam 
from the l...Il.tr, end., ol the i.™# time, opens the cork w, ?n a, in admit a smfill 
quantity af cold water from the reservoir -j into the cylinder; Idiie, by dispersing 



ASwflfliArV Eogmff 1705* 


Itself among the Kleoto, almost iiiHinnlly candfruies it, lodint a void !■ at once 
obtained; and the pressure of the atmosphere meeting no longer with resist¬ 
ance, presses Upon the External mr+ace of the piston, md, hy ila descent to tho 
iigttuin of the cylinder, rais-rs [Jje pump bucket in |be mine- The handle H 
again depressed toy, which allowi Jfriesh sir cun to enter the cylinder and elevate 
the piston ns before. To jifrruttLl tile nescnmuliLliaii of water in (Jib cylinder, 
the edilLtioti pipo o ta of inch length (lint ths weight of a coin tun of water 
within it e see eds that of a enJiunn ot' the at tnospb|tr; ao that U rm* off by Its 
own gravity. 

The nature of atm uspberic pmffure ts so we]] nndOTitDod at the present day p 
that a minute- cldlu)|baii of the nperatjftUH of thh engine is unnecessary; hist 
iu losses in the first titagei of its s-truciuiE derem, ab^rrodmi. 

Thu presume of the air seldom exceeds: 14^lb*_ per square inch; and sup- 
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posing tlie circfll. of a platen in one of th c=5^ engines to have b^cn 100 kickra* it 
lcr uilA Lave lifted at each stroke 147o Sbi- of water in the mine, tn a Turi^liE equal 
to till} length of [lie cylinder in clear wity. But an e&urtunm deduction Ffoiti 
tbli power vn to he mad* r Especially in the- fcrit engilte. "Hue mode of tnHlwf 
n void itt the first instance* W by throw tug Cubl water an llte cylinder whr!S 
fmU E id by steam f at ft subsequent Map, this mod* wOa abandoned, and the 
cylinder was aurroimiied by cold water, by means of an outer cylinder being 
adapted tD it,—tbo apaer between them Warning tka Condensing raedllinu 
Superior A 3 title latter m^hod was to the formcr K the mult] in cuti trai 

nteifliftrilj r attended with much loss and uuDDHtiEenco. fitrm tbe cylinder 
being placed above tbf boiler, it wa* obviously impossible, in the original eaa- 
trifan^j to protect tlit? boiEer from btfing sploshed by tbc water thrown on the 
cylinder), and to far cooled al that a crmnidurable porliun of tb<± Attain therein 
must have been itself cOtidounnid and rendered inriTecUve ; and in the improved 
mcaiu, the waier which coated lk ittani became like wiie heated in the 
cesa F and* TOELgc^uetallv? unfit to produce the ctfect which it was inlToduced into 
the ctiUQQUtvic apace to perform. The formatSmi of a perfect vdd, even then, 
ecald neither “be certain nor iiteum ton eons. Wtiun the yoLd wai imperfect, the 

vapoiir that rdniainad in the cylinder related the weight of the otuuwpinsnir 
eufumn ■ amd tf this rcstiUlliee amounted to three or four pounds on this- squire 
inch, 'iiji much, rtf cunri.% was to be deducted from the to Lai pmaurc of the air 
on the piston. Baidr#, the water from which the ite&m w as generated rootained 
inure or Seas air, which boiling dlMfljrogeil,. and tint eUtetfll with tho vapour 
into the void, whan made [ the -vj.liis, with which it was mired eoidd be con¬ 
densed, but Eiot eKi± air, which, remaining in the cylinder* prevented lb* fall 
uf the piston, by Eilltng tht apftM under fr to a jrreaEe r u r IvM c Slant J cn this 
condition the- engine was called wind-loffled. These defects, hi ccmhilialiuii 
with th* great acnaunt of friction Mid expenditure of time, caused n i^warily 
a fool lass cif poW£F. But n cvertbclcas, the great a-uperiority of the atmospheric 
engine, iii thus contrived by NfcwcnmcEi, to Savery'l engine (os well as iIlc olitire 
djffrtHlw in respect of principle,) ft ill he <flt cnee Hffl» Save re's woa teally an 
engine which nia'il water by the clos-tie/are*! cif steam ; but NeKtbfflEtl'i □tt^yti 
that object by the pressure of the atm'wpbure aioEkc, steam being u&cd dimply 
os the means of readily forukin^; A void into which the atEnaipirrie preaUM 
impeli the brat mOV^r. There is, besides, in this engiut, nulie of the danger 
bidden! to tli^ uie of u highly rlusUe* und^ i ei Sift very's engine^ not 
manageable force ' r and as the licUl recjnirtnl l| considerably less* id alod is tlte 
quantity and tin: ope&tt of fnel. The power H too* of the alm^ptuiric endne, 
ii ahnoflt bmmdleaip being rcalricted oisty TO Eli? Strength nf the mntcrii^ of 
which it U comped; Otnf tht form rtf it render* it opplieiihk' tn atdtttiE every 
mechanical pnrpose, by eats verting the redprocalllig uinKtimi of thn working 
beam into adboud wf any required kind - T which* in Savory's engine, Wfli not SO 
promptly attainable. 

By sheer accident f 4 hole in the piston of Lbc ukMfl cylinder lotting in icma 
of the water which was conatimtly kept abovo it, to SUfli^t jti air-tightnfill) the 
mude of eteaii[Lg a VLiid n by the iryecfiou uf cold wdtrr into tho cybnder itnelh waa 
at aiulricqu^it *Uz% dfrcnvrrcd : and this fortuuistr diBcpreiy sLiggHsted. tdw f 
4 methud yf nguhuD| the speed of tls* cngiiWi when the weigh! on tho pumps 
was Tnrlahte, pr ihc copine wnrltEn,^ againat a ri?itsliiLne^ bcnoalb itl powtr T —a 
larger or a’H mailer quantity of fry 3 C turn water thrown bito the cyEmder p j-Foduciog 
a Lesa Of norare perfect vail, CjarrtajHmdmp wUb the aEcnt af Vondcnaatinn. 

buJl T with oil these ad^^-Eiit* aprratiiwesfe restricted, by rcii^m 
of the constant nnd unremluing ottcndosi requbvd from the peiBaj\ r muteyitd to 
work it; fur the must uutl- nut ting care fell Vecy si uni of wW wa a demanded 
for the perfect daTeJapmcfijj of its power. Whf!n r far inataneo, the MtcndenE 
tjcaml cite ftezm cotk, Ite wsu abli^ed U? wati^b the auenl af tbr- bktfin* and at 
the instant of its elevation to the proper height, it was Xo be n^ain quickly slulf, 
and utl th* same ULnment the injectioti coclt Wat to ba D|jEned; if thfc dm' did 
not fuLUiw TliK 0iher r there resulted .L gr^al loss nf vapour or af vATent ; lUid this 
dLHitulty wo* further inertby the im^dar production of ih* steam itscLf* 
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from the TBT^ing intensity oF tbe heat nf the furnace. After the injection hf^d 
rondvnud the siE-niri; and the pi>:03i waa ul liberty (& descend, it" tlifOmiHtilli- 
mlian between the bailer arid cylinder were not opened nr the prefitir instant* 
when tl had ranched the limtt of its downward movement ihe iuirrU li-^ weight 
O]] Ihe pitfem forcing St Into the 7 «heI with a great valucitv, would shake ihe 
uppfllfltlia to pieces- AIL lids* prtei>ian r tihi f was required (him 0 mercenary 
attendant fourteen tlnifi-a ervrtf mifljcfci ul a hnxard of the total destruction of 
tine Eippartitlis- . 

Jf clatiJiii to ibc glory of find su^gcslJ&fl. or of original invention, Jin? la bn 
rlewmslv iiEiijU-ii iman, t]]c ti.it rU* of Humphrey Totter must not b.- 
^misted.' Wo tuo induni Lid oil the authority uf Dr- Doguguliera, loud the 
atatement lid? neve: been illfl!idstedj that kt it Wit! usual So work Wtlh EL buoy 
I El i!ll j cylinder, enclosed in a pipe, which bn ny rf?ie when lire iti-aiu wo* itnmg 
and opened the injection pipe, uud made « stroke, wbetebv they were nnty ah to, 
from this iinperjVct mechonkui r to make rise ur eight stn-kva in a minute, till is 
Wv named Humphrey Poller, who attended the engine, added (whui ho foiled a 
.rtilgfjfim ), a catch, that lb a hmm Dr Laver id»S.yi opened, rmd Ujcei it would |0 
fifteen OF sixteen Etrukes in n minute. ' To *H>y, U n verb, found Ifl (elt-dn 
vocabularies dbnriwhoBl the north of England, implying to i-culk; and ibi* 

1, iiij i ijj L^nLlan mil, ijjiptOcd hy o love of idlsnes^cir play, tfWIUi cm to boyhood, 
mul haring his wit* about him, cfier due msduaticijj deviled thia cnntrrvance, 
by which id Important an inipniYirlUJUl was i;ffi?cled r iimJ hmndf allowed tin: 
mean a of “ J ScOgjring” for his oWU diversion.. 

L'p to llili perwd it may be suppos'd llml ibr completion of a motive power 
bad uacliisfiVfdy engaged the ntUulhin of sdttfcillk in quint rs upon tbe sLvjijti- 
engine, the fqdTbry deLaili of EoiEclmuLsm to affbrd ladliEie& of action being 
pru&ed over jib matte ra of less importance; bit! it 19 ohviouB that thft device of 
this hoy t by which the stmoaplrttfc entitle wzs* nearly rendered a - ■. h'-^rir.g oijr. 
must needs have provoked UUCEant alLenliom 

To [i [■event the acehlt-uU which arow; from tFic neglfct of the attendant, and ihe 
ftoquent derungemiCEii uf ihe engine cunitqueot thi-ritspcny mc:u^ were miv ihere- 
fnrs- 1 contrived to mate it leai depcfirl unt upon bia ctlBnUim. Strings w ere applie<i 
to connect the handlca of die cock with the beam,«fi \hnl they should bo turned 
whenever it was in certain [icfiilioni ; these, again* werecr.niuHlSy changed -mil 
improved [Lite detenu find catchca of dlflVriTU forma; and at length -Mr. Ul^ry 
B ciGllru^ of KvH'CJiade-Ttpon-Tyne, fa inalh«mrsliciiiti and dnguieerj cejIi- 
gtru^tod wLmt he etdkd the M bund gcaT, 111 whereby motton tv n* given to alHhe 
Cocks and levers bj n rod From t he operating u]J&ti ft of tappets, Aei 

tugine with \htt~a. improvements wos rrcc-cd in 17l^ T and wad iUe lirit hi 
wine El ji gradunted lever, at: a itii'l-yurd safety-vatve r wns ornphiyei 

11 Bi^ghlon. in thecouru* of the picvioui yeir 3 nBdpnWihfd a table of the 
proportions of the eyfinduTS of Engines to ibe pufflpfl, when drawing waler at 
diffcnjUL deplhb, from 15 t& \m yftrd£ t in different ouantiries Jtuiii 4S toiSO hugs- 
beads per EirtiUfr As this table" hits been verilied by pmedee rinc? &*t tErm: T 
aiid till- particulars therein cuntmned arc of deep imparbinee to iElcsb who are 
practically coueom*d r it will bo found transcribed m an abridged form m the 
fVi[Iavring The mp am ifya am? in LiLgiUh ole goIEi-ns, • '■iit li conljnning 

2R% enbic ttiebcB,) and ibe allowance for fricticoi, &T- reduces the nlnjL*- 

spheric from 1 Fi Ibk to H Eh s. to the inch or die 1 ■ n»*? af the cylinder. 

To me this table,, suppose it was requited to draw lo" hcgiheadi per hour, at 
fliH yard* deep: in the seventh column seek the nearest UllTTikn-r, vljr. HSt 
hogsheads, apd again fit it, lel the first colutnii 1 is found A pump of seven- inch 
bore i then, uudsr BO, tbe depth on the right hand in the hne is given the 
dhiniDler uf tbe cylinder incbcej fit for that purport#, and so For any other. 

About three veara niter the publication of tli?- - l ibh*-. namely H in L7^o. 
LedtOLU, the author ol" ihe Thtnimm Mtichmcrnm Ifyrfraulicarti'tiy ccnHtmcted 
the firtt high-pre&iiin? engitlt With milch meder-ty be ascjabca the inTtnUun 
to Tap in, on accEuuii Sfhin Swing fimibhed the Mm of applying the npondvc 
force of stcaui Cut the purpase of railing WtttiTi lind ahn bcCAIIlo he tuok the 
emisEnactton of lh e four-wny cm k to communicate ulterii atdy m ith two cvlindcrs, 

VOL. JE. in 


/ 

706 STEAM-ENGINES- 



rt t- ua ^ c-4 s (£ 


's.-vipuj tl[ >cpr[.^ jo jJvpHurru 


1 *J § 

ia — £ 

O '3] I"- PQ TI O — — 

-J ^ fH PV V t? ^ 

- C C ® 

2 c O ™ n ci 3f+ r*' q 

Ti 

a a 

i e Ji 

3 1 

"1 — O 4 *- n C *-* *1 t- -H 

^ *w C 4 ^ h n ^ 

|NQfl?nnaHin.o 

i * i 

Sf 5 
£ £ H 

j[ , , i >5 w >q q 

_= SI OC C ES ?“i IT* |-C O 

■3 ® «■ « M- rt C rfj i -1 QG s* 

^ ■=□ « « frj M H- 1 - T 

] IJ 

61 I 

^ ^ «a rn 

£ w ri e* T-i pi s <5 *S «a ® 

. -H" FI 3 O? * «* F3 Fi i-h 

4 - — — 

5 | 

J 14 5 

" t 1 

1 e f i *3 « ft 

■ '3 *S 3 1 - w - ” <* ^ 

1 S S - « 2 ™ r ^ ^ ^ 

^ ■$ 

■3 j •" 

s i 

q n tl fl e _ _ 

-ST T <= T « -T S £ * « Q 

1 2 3 = « -r w 3 _■ 

w f 

i •*£ ji 

1 a 1 
a - e* 

*-t t 














































STEAM-ENGINES. 


70? 


fn ni i Papin'* air-machine. 'flit; merit of first couliivaTi s<?, however, imual 
EEnquestfunnhly W conceded to Lcupald. lit* ippantu* U unrivalled fur 
implicit v t Jthd c^Ikibita with grmt clearness the Eltelfitwl Mf applying S^ani m 
alternate EMrtion. The subjoined fipunr f which newly ^embSei that given by 
LtfUpfild) and Px pUn jiiiari wLLt VsHStiL-mU Ulutlltc the principle. 



Tfc* limaleT cj cnoimiltiscaLcs, hy mean* r,E r a four-way Cock j, with the Wlnrri 
ui two Open-lopped eyh Eiders* r * r fiarinp piston l t Snoring in litem. Tbtae 

piltmiJ* (irt? fitted with kfld f that they may set .“U counterpoise?., severally, to 
tlic pump-bucket* op ; laud, nrc attached by rods, e/, lo the heaih-> 7 .'i, 'fu tht* 
opporitti EDlli Ilf the Leans* arc fiird the pump-rnds £/, which wnrfc two furco- 
jmmp*, cp, pi need in the well, g b a pcrpeudicular pipe, npen at bnlh ctuJa ; 
tlu fc L.nv^r f jy] being m the well, and the upper end Lent over the cis tern, // i r l , 
the centres of ihe Itmttfc 

In the fiituation «f flic nuLclnm% aft here repn-sented, the aEonm in the hosier 
flows through the D£» passage into Ibti cylinder p t mid ph-wes the piitnn, e H 
upward*; ihia .iclmii, of course, doprraoi the pomp-rod £, and forces the .,j -L -. i 
lmL, 7 the plunder up the pipe When ita itenns hm raised the pi*!,* mo 
u &4rJy Use tap of the cylinder, the fbm-wny pock Jr h tinned Eiuc-fourtli nf tt 
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revohitkil,, ami thus opens a cammuiiicjiliotk between ihe cylinder * imii I he 
boiler, and between lha cylinder r usd On* open mr^ The tfdght ofiJn rod/ 
(Atiarhrd to tha pktnp e.) ntidi of like I-*.- nin lllAt jiEatnn^ Ewing greater tliati k 
and o d the piston tot p a i by it* grmvitv to the bottom of the cylinder driving 
out the ileum which raised It tulo the utnic*pb*®ev At tJir mtimfni of clmhlg 
the pauige NllO the cylinder r„ another pBLSEUgB waa opened between like boiler 
and cylinder * ; the ciiistidly of like felEMtii Luces the palcn *I upward*, ntul / 
downwards-, and produce the same etfcctE a* the Bttkui of the tint cylinder. 

As I he rcmurlis mtoriRj ariliog friuii lliu ftlil'j I.l of ldgh~prcs“ure iteaniwilJ 
he mote applicable at & fulnre stHpv of tilt bidtury llian at tliii, we will now 
rdrtyir them, and proceed., as far -i- It i* po*Slh|r% in ehrnnologititl order. 

The AtnuJiuhciic enginn of Nowi uiinm, with the great imprortnwola by 
Brighton, and mjiwitkstandinjg the Tjaluabte key sup] died by hi* calculation^ 
conUnued for many yeari in thu state just previously ileiUirEbeiL MwttfifBtkm* 
Wi j re occaaiormlljr =>u Veiled by Various indJviduaLi*, but of too imim portent o 
character to require particidrir menlkn. lu imperfection $, however, had for along 
peri-jni excited thu ail end on oi Mr. Jons Sur. unsr, this most cek-braN’d engi¬ 
neer of his day, r: u lL under bL=> charge the engine ulthnatcly attained,, perhaps, a»-i 
gre&ta degr-eo of perfection cls its principle admiUnd. Having cens-taot occasion 
to employ large ErfiJinvengiiu'Hiti tllo great work* he was rail ill upon to eaccule, 
he directed hia mind to the removal of it* defects, ..i ■ ■ L parti cnlarly to the iie- 
piftiimt point «f ee^noniiiiUg fuel. In calculating the proportion* far an engine 
far the New Bwet Company, in 17tf7 p ho considered thin the stoppage of the 
walL'T at evr-ry strukt, as well el- putting ibe Imr-buja, p3itfiU P heavy rods lift-! 
chains, from a stale of re-t hit \ motion, twice at every ttrnke^ was a great lass 
of |H»4 *lt; lie tliL-refore fit term im-d to work the engine slower. and With huger 
P«tnpi T and pot Upon the piston all the loCLii it would bear- Tu reduce tile Velocity 
of the ruin mil of f ulir inll morvj, hejdaerd the futemtn of the beam. «nf of Mr 
t'ntir?, ami made the stroke of the piuon imio feet, wlilk the pump., w hich Tilled 
dij feet. shEMflM Wurk ■ = ciEy with a MS-fect stroke. Thb urrmigr-ment obliged him 
to employ a long mirrmv cylinder, of only 13 inchei d ianietc r h and ftotfl I hi* hu 
nlmj expected to rsTitciici wLher ndvaLLtagej; \\z^ that overr part of the *tesm + 
being urarer the- Mui'faee of the rylmder,, would be njore readily condensed ; sud, 
]]i cari&c-qtielice B ihat a Iras s] i uljj LlLv of mjectinn w r otej- would, serve the cylinder, 
which would itself be insure heulCtL Under ail ihase Bppeflinuees of advootoge, 
lie vaninred tu hurdun the pinUm With a pressnre sif iO,4 Ihs. |>cr Inch. Thus, 
area of piiton p [lit mchns diameter,] 25 I ; wfight of Ih* colntnu of waler p SMi 
feet lu the pumpti, [IS inches diikifsi'terj SilBOlh?.; of which Like six-niwlhi 
fpr thi: difference in length of stroke, and ft gives iMlO lbs. for tliC weight to bt l 
lipted by the [USilnn^ anil, dividing 2040 hy 1. the area of the p^nm give* 

J ^ : r pcMurr per inch. “ 11 living ooee aecpk ik can lihoo cs^g itic slniggie unde r 
thu huTUCDi be WTitet, 11 I thought my self quite secure imder llu^e ud vantages; 
bul how gn.tt WIL1 my lUrptiae ansi murtiffi’n tim m find, tlnu instead of reqair- 
llig Eeas iikj. i rjiuj wolcr dirm comiaiin r although l iic iujeetion pump calclt- 
lated io atfisrd much hsjiH'Unft water a-v Mitnih in proportron to the Area #f 
the tvbahr p irrjth a faulTiciLut overplus to im*wr j- ikll tmnginahle wants T ]t was 
nnaliU in Nippon tliy engene wlih LiijeetlflBr and that two rticn were ohSi^Hi to 
iDrSSE ! 1 Co raLEe |hl ' water quicker by li Will, to keep ihcciipiiie m motion; 

M the MAIL- tunc that the cylinder Was iO cold, ! could keep hlv hand upon any 
part of U r 4Uld bear U torn length of titne in thr hot-welL By '^£*1 furtujm thfl 
r*rhymed the work it w D « ™Iiilcd to do p n , tc . T b E riskingtf she water- 
but the tuzk hy L.u mmjkunvni my calrahulon. Tl»injeeii^ pusup being 
enlarged, the engine was ns a Ntr,te ol do mar faoaiflAs. and l trfed mpnv srtifllkr 
tijuTinicrt!.-, bui wldiont .W pod effect till l BltLTBd the fnfern^ nf Flu hram 

=V ^ r, ? ll1 ? ,A l l0 . tu r ih * S l2;tri!l m to hHb, ™ inch. 

l.Li.r tin* lrnd t though ll shortened the stroke al the pamp-ernl the cnjriue 
Mi-ut BO nui4'U qiLEckar a* not only to tense mare ivak-r hat L ath1ll 

« isKnss'^, ‘t:ir t* h - ittffrisi 

iu I o. lahreuSuyU; and the onerne. ni pim r i . . i ■-1 
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lidcrtilde dcgfC-cof conjensatiun iif tLeitesUi took place in entering Uve cylinder, 
nrnl thHt f hud lost morn tli i q wav, by (he ciildne** of lEtie cylinder, than I hud 
gjii'ifd by the increase of loud. En shurl, ihts singEe alienation ii^rned Id lilYfl 
linkLtored t]jt engine: but in whsl degree this Lonilcllftaikfn brak place Lilith r 
JtEEeroJil rirniinstniLera tif bet^i « rwf where to strike ifl^ nelbn, u.*, upon 
|]j«■ wind*, la do best, was still unknown Id me. Uni ranohinp, Ef p^s^ible, to 
make myself mastvr of lIlg F-.sbjcet, L Lnkniudltitt^y began t-j hnild ;l f-fiSJiSl Eire- 
engine at home, ihnL I amM ttfrily roinrtflt into dfUur?nt diftpen. far rapcl> 
nivnUf und which engine wm rcry nearly ready to eet to work in the winter -of 
17W- 

Wifii this experimental engisie Mr, Smcalun made a multi Ludc of experiments, 
which ho DuEcd dun ll tvitJi gTcat can? iu tables, and from thch results deduced 
rules for the propMP'Ofts of the parts of hh engine: he afterwords ffcCled many 
vnglUM of the largest dun.ui riuns, which fu\\y refilled Ikil experiments,. It 
may be here remarked,. that in the year 1 7Ha ihii talented tngiJitTr made i 
portable JlL-am-cdtfinn, for draining fuimduii*.iii or Other lEmpurary works: it 
had □ pulley or wheel Id receive the chain, which can nu unit iUnl imitllFn trorn 
the piaum to the pump-ml, Eui: ltillI uf a brim ; and ihn whole mndima being 
PttppufE^d iu ime frmm- r.f utitoJ, ihoptd llfet- the letter V inverted: it had Jin 
I'onneiiuD with the bnihlmg in winch it w^a placed, ur it could work iiicugethur 
in the opau air Tha? Luu]i-f required nn setting m brick-work. hut Was in the 
ahape of it iar^c i ea-kcl tie, find the fire was in the centre of it, euiruLLfctiled Oft 
id] sidra hy I he water. 

The annexed. wood-cut (see TlO) and doseri|ilion 1 famish a reprewn- 
IihlEu1 1 til lilt 1 iiLmiifjgiherit: engint of Newcomen, under the combined improve¬ 
ment! l-i Brighton aud SmcaEum The boiler, the ■neking-pump tt»d it* 
apparatus, ntR nut givvii H being unnecessary to tin* clear uudcft-tamling tif 
this coiitrivnncE. 

C the Hrnm pipe through which the ition passes from thi huiler to 12 m 
receiver 0, a dose iron vessrl or kn, in winch \* ihe mpibiu-r, or tleom-cockf 
tu open and shut 11 j l- eommunirttKin with lb* cylinder F at uneh Struve; E I tie 
communication pipe between (he recvlTer and the cylinder, riling Hvc oc six 
inches up ia the inside oi' the cylinder aboi r e the bottom^ tu prtVrnt dit: injected 
water Irnni dcsecudiitg inlu the receiver j, F the cylinder of ^ -iiut iron, about ton 
feel long. bun?d smooth in the ttuide \ it Las a bruad datlch in the midJIe, on 
tho oubide. hy whirls h :•- | ijTL'rCe?J. upon ihft cylinder Wmua, tlmt extend 

across the hun and are |rt ii,i.v lh t rid.es u.sil ; li the pintun, rnrs-h in tit the 
cylinder extiosly. hm tcitTi hbercy tQ fcSide Up and down l a fliiuch tk-ls four or 
iivu inehi-s liputl su- upffwr sti rfsi co, hotw ^eu which ansi the bide uf ihe cylinder 
a [juinthy * if jiink ot Ojitnm ir fituffed, and kept de-wn by weigh is t tq prevent 
lhu ontrallCe ul a]r or water, and the eseapo of ste^m. II I he piiism ahank„ 
counoctodi hy u cSiiiiu tD the worknig-lK-mu I which if euspended an its centra 
iu the mao tier uf a etahi-heam. The arc3s rtida nf lb beam (nue oniy is here 
showrs ) are fat giving 0 perpndiLidar directiun tu the ehdui of the piston and 
pump rods. N the jark-lu : :Ld sudEtn^ pump, tur supplying lisjectian water in 
the eislem v. urnl wrought by o small kvet ar working-beam connected lo ihf 
greal beam, u the jflck-lseod dclem, dways kept fnLL hy the pump null 
raised to inch a height above ihe buttam of the rvlindor F an Iu give the jel of 
tojc-ctioji a iUlliL-iem Lurea into the cylinder. IVbn iht c i*;L is o]k i iu.-d r l 
waste-pipe k^ ciUifieetcd with the cistern r ta carry * ti the iLiperdpiaus water, 
P P the Ifljcctlotl pi [k„ two at three Inches in dtmurter, dcSCcttiUMg from the 
cistern o r<i*lh«= injvrliati eack r. afterp&fl^iua which it (tarns U\ in u cUrvE j ( t 

the lower end, and n Hun ihc cylinder; ir hfla -t thin [il .ite uf lr.ere wed 

upon tire etid rJ, pierced with three cr font bales r# dkperje tlLt* itijfctiun Water 
with ill llte cyhuder its bo many streams, for the readier candonMH tioti of the 
atcnuli- f 0 smwil pip* branching ofl' from the injoclian pipe I* tu supply iht* 
upper turfftm of tlift piahm with water, la keep it air-tig is!. ihe WDfkttig 
plug, \UN|h L ndi‘d by a chiiiu t* the *midl stlIi ^ oi the working beam: it is 
toiuilly a lionvy piece of limber, with n slit vertically down its middle, and 
ikoics bon d hnrkSolltally through it to receive- pins, for the purpose uf cptTdng 
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and tlitsidsig llic injwtiai and ifceana cu«ki* r ^ It ascends and descend*, by thu 
llni-tjun uf the working beam. & the handle of the steam cock or regulator ; 
it iv fixed to tin- regulator lij a spindle, which comes Lip thm-Ugh ilic top of Eli0 
pfCL-3 re r- The regulator ifaclf l* a ■ecturia! pint? of brail, -1 1 ei|k.-i L like ft NlII, 
and moved horixuu rally l>y the handle h T nn cl opens or shuts the ccmmimicjitinn 
at the tower cl id of the pipe £ within the receiver. i i the manner, a long 
ru :3 of I. 1.4 r of Lron r fur conimLinicating motion to the handle of Inc regulatur* to 
which it U fixed by means of a ilkl in Lbc [alter, iuu3 some pills put through tr> 
fasten it, k t tins lib rating lever, called the Itunbling-bcb, LUvlng the weight /; 
slI Okie Ctul itlill the two farted lega at like oilier, like the Istlfir T turned* It ta 
Hxim.I rn art lioiiicntaE ns is , movable about tsj centre pLn& m 11 r nod u put in 
motion by an cm 1 ^ of tlir two ilkunb v y f Hied lo (be Sortie AKi*, which are alter- 
nutely miaed met drpsaed by mean* of two pin* in the working plug* nn ii ib& 
bub. or weight at tbe tap of the Y. is ihrown hnckwnr da Mid forwards; one pi n 
hi 11 lb-. 1 outside, depressing the shank o h throwH tbc Loaded end k of the V from tbe 
cv Under into tin pwiliun repmenied in the woud-cul, and names the leg 1 or 
tfiie fork of the Y t» strike against tbc end of tbe ipanner, which, forcing back 
tbc handle uf the negulstor or itauk-cock,, opens the. cammimirathHi, and permits 
the *team to tush intis the cylinder, The pi stair immediately mes by the weight 
of tbe pump rad, on the admission of the steam ■ the inatfun of ihe working- 
beam 1 \ also raises thu working plug: and on ruber pin, which goc* through 
the slit, raises tbc shank y uf Lbc axis t which throws the rod k of the Y Inwards 
the cylinder, and tLc leg of the fork. striking the end of the spanner, forces it 
forwanb and *huL4 the JErgulalur or Hteam Cock. 5 r is the lever for opening and 
shutting the injection cook called the L‘. It h els a rack or toothed sector fixed 
llpetk its a*i.i, which EukcJ the teeth of a jilnlull fixed on the top of the plug or 
key of the injection cock. When the working plug has ascended nearly to its 
greatest height, and shut the regulator m above dunk'd, Jt p catches the 
end q of the F f ami mines it tip, which opens die injection cock, and bdruEls a 
jet of cold water to rush into the cyEpitr; mid, cundcnslng the steam, mokes a 
vacuum or void within, r Fhcn the presanre of I he ^tunnpherr furring down lbc 
piston into the ay finder, causes the plug frame to descend, and another phi lixed 
In it rnbchcS the tilll wf tlir lever q in its descent, nod, by pressing it down, 
shuts [lit injection cock: Jit die 641HM? LLmC the regulator is upetteJ In admit 
lien 111 , Mid an on alternately: that when the regulator is shut, the injection cock 
ill all be upau, and when ibe former h open, the latter ahnil be shut, IL |hc 
edwr tion pipcj to rotivuy away ibe water which U injected into tlic cylinder &E 
fjpdi stroke ■ Its Upper cJid is even with the cylinder bettocn* and ita lower end has 
n lid □ r cover, Enu fable on a hing e, which serves ns a vain; to let etti tlic injected 
water, and shuts dose each stroke of the engine, to prrvenl dje water fking 
forcLil-llp again when the void h made. S, Uie hut wdl, d small cistem made 
uf platiks to tiwe all tlic waste water from the cylinder, and beep Ii in reserve 
fur fording the boiler, to supply tbe wasis OCcasloucd by the l unEiLnnal evapora¬ 
tion of 1 hr -amm. T r the feeding pipe to nupuly LJjc boiler with water frum the 
hot well VV P the tub pip* which conducts Uic npe^nu water ftom the lop 
of the nJisdni to the hot wdl S. # t tht itiifting valve, by which, at every 
ajwent of the pi*!on, the ok is diacharged from the cylinder Wliieh wee admit tt-d 
with the injection| and would otherwise obstruct the operation^ of the engine, 
i t the ^cylinder hcums p which arc strong uirden going through she hou^ fur 
snpportillg, nr fnlbcr keeping down the cylinder, p (erroneously marked r), n 
Tidgc oF le&il ^LArruunding tbs lop of the cylinder En prevent ibe water tin the 
pbton from Jlsuhing over when it rises ton high. j% tren bnrs 1 colled tbc c-atcli- 
plns, fixed hoiUOUtally through tbs tipper part of each oreh-bcad uf tbc rrnrkin 11 
beam to strike the floor and prevent the bejun desceindlng too low, in case the 
chains at cither end 3 >iuLild break, or if tbe engjte makes loo lung a stroke.. 
y Sp itrun^ wooden springs to weaken tbc blow given by the catch-pin* 
when the stroke is # too lung. 11 , ftfcdun-wheels or Kcton, on which the 
gitdgetina or ceiitrsf of the great beam tire supported; tliuy are ihc third or 
fourth part of a circle ud’tnovo a fittlo each tray as the beans\ihralcs; their use 


712 


STEAM-ENGINES. 


La \o dimiiu'-i tin friction nf tTie axK which, being aecesvarily very large for^n 

1 hj&tt a JcW h would othErwiss be very great. 

To work this engine, the boiler Lh tirst filled Lt. i> t»f t-hr^e feet deep with wsitrr, 
from which steam i* generated by lbs luniare fire, of suificiEnt strcfijftli to ertrTt 
ei pressure of about on 9 pound beneath Cadi ignore inch of \hr ^af-Lte valve-: 
tl:i l 1 staxm will [licit lifi up the valve. and c&e«p*- In thli funditinn wu wall 
mppuEe the machine to lie in a state fit' rest, having both I he steam-cot k and 
injection Click shut, and j mt n.=i rr panted irk I he %urc. 

The man who fl.ttcij.iLa the engine depreaEGi the handle p r fu as lo throw the 
lumhlLDg bob into the position there shown ; tukd eUc teg Cit' the folk ihmstfng 
hack the mnilT ii, opens the regulators or stcifti^rock, when the ^fraui frnm 
the boiler immediately rushes in r and* dispersing itself llihmghout tho cylinder, 
niivi ?3 with the air contained therein i much will he condcU^^i! hy uit? ctdd 
surface of the cylinder mid [ji-stmi. and the etmdensed waiter wHI trickle down 
the sides, and ran (rtf at Elis' edlscth-n pipe ft- This coridL-inviiUntl will he tl- 
pehted until the whole cylinder and piston are made eh bet m boiling water. 

When iIlis hnppa'iiH, the sleim wdl hcglo to uprlt the Mkiriing-Taivc *. niru 
jsHsse through the pipe; it Sint dowdy, and Very dmidw t being mixed with much 
asr. The bloat at ■ will ft row stronger by dfgri**i r - rid morn biawuscit, in pro¬ 
portion a= the common air becomes &shftii|is.ed. When the attendant percidl'V* 
like engine Id he ready for stisirtin^, he iifes up the hall din u <>r p, till the rumbling 
bob Y fulls over the perpendicular, towards Lhtf cylinder, und iti leg, striking 
the crnsi pin of the -Btrimihri i, dfaw* it forwards, and-shuts ike steam r^alltor; 
at tilt same fnatflot, he Uiia up the hniidlc <j , of the l\which opens the mjccticm- 
eoek. The pressure of the column of Wfllt-r iti the injection pLpo P immediately 
forces Bocnr water through the srpont d y by the jctsL The cold WAttf, coming 
in cotHflot with some of the pure vapour which now fills ihu cylinder, eoi i den tea 
it, and ihuj makeo a partial void, in Lo which the tnure dbilinl steam iiu mediately 
ejqmndi \ and by this ^Lcy cspuiisLoj] it* cikooclty fijr heat h iinrrcssed or, in 
othor word-F^ it gro?.- a cold, it ab-itracto the ImiiX more powerfully I rum tin: 
lteam dtualed immcdiaicly beyond ic. 

In ihi* expajLsiuo and refrigfration the -icam Li liarlf pnrlk' eondflssaed T or 
eonvertt-d into water, nlld leaver il void, Into hi i'll the circumjacent Steam jin- 
mediflicly exponds, mu\ producer the saint? r-tfect on the ideam beyond it; and 
th lL i si happecii, that, the abtrulkiiof a amhll quantity ufhwtp frenn sm inonc- 
fiiderahto miLis uf ilcjun, prwlucei a candenintioffl, throughout a cylinder which 
is c xteoiive. 

W'hat remains in ihe cylinder no lunge? hoknrnt the ajttnuffphEric pressure on 
the *Lirfice of the wale? in the injection t[stern, and ih^reloro the water sjimlts 
rjipifily through tlm histds if, hy the j--Lnt action of the column f\ and the nn- 
h dun red pre^Ure of the atmosphere; at the rattle Lime, the mitfEJlkg vaJ?C r, 
and tljv eaiirti-m H, arc shut by the external prcftaavre nF tfar armnspbcie, 

and prevent thu fintmrice nf jiir Ilf water him tin: cvliodcr. _ 'I he velocity uf the 
tiljiHjEinn wxtirr nrnsl thcnEftFre raptdlv mcreo--**, and the jets dLUsb ngntmt die 
bottom of the piston, and h-j scnltorcd lli^ugh the whole capacity of Lbo cyliaficr. 
In a very ihori apiiCE uf time, tht-rtforc, luC condcaSfltlion of the fctcani become* 
univcrial,, srad the elasticity of what mourns [■■ ver, 1 ^tnnll. M'ba whole pressure 
of the atmosphere, therefore, bciog exerted nn the upper surface uf eJil? piston, 
wliilc there U bafdly any on its under 5ld^ t if the load oo the outer end of the 
wnrhiiig Ij^om ls inferior to tin n pr^urc^ it must yield to it Tbs piston G 
must defend, and iho pump pjitnn in the well, ur minr,, mutt ojccnd , bringing 
alone with it the walcr lliarein; but the motino doe* tmt k*cgini at the bslant the 
injection is made. 

The pisluu wna kept at iha top by the preponderancy of the outer end rif th^ 
working brain, and the kad^jf xvuLer in the pump, and il must remain there 
till the diferenee between the elasticity of the ilcom htdow Ll, atid the pressure 
of the fliniMpliriT T exceed ihiaprepunderwrey. There irukst, therefore, be a 
■mall space nf time between the Lh'ginrdng «± the Condcr^:ian and ih E hc^in- 
nlug uf the motion; this Es very uunIL ssui esecedmg the third ,i- fotuth part 
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of u second i but it may le very d feline 1 ! Ij nbim^l by m attentive spectater, 
who may perccive that the instant tho Lnjcclian cock is opened,, if tin* wlttuter 
h*i tljir slightest yielding 111 lCj suspension* it vrih hvnve upward* a little by tin? 
prendre of die aEr on die bottom, It* owei weight U nor at afl equal to this 
pressure: and instead of its- being negesatuy to support it by a strong flour* it 
must hi- kept duwu by Luge beams,. loaded at iht- end witil heavy vails. This 
heaving of die cylinder ahowa the instan taneous eomuieu rcmcut uf 11 1 c ccindcEi- 
f>iltii!|] j and it is not dll filler thk hit* [lapsed, that tLiL pistnci is seen to atari, 
anil begins to descend. The rnuLinn must ennlimie (ill iLr girol piston muhei 
the buttom of the cylinder, LecaiHc It lj not like tbs* motion which would take 
jdbtt in a cilimler of nix rardied to Die scums degree. In Ibis latter vu*i\ the 
impelling fort* ivtuu111 be cuutiriLEplJiv dhiifEikhrdr ln'calisc the capacity of the 

cylinder diminishing by the of the pifkm* the air in it would contcnu- 

any become more dense and elastic, until the piston would slop at n certain 
height* where the elasticity of the included air, together with the lead Upon the 
pump-rod at the wed end of liie beam,, would taunt* Lhn atmospherical jm-i- 
■are on tbf L piston 7 but when the contents of the cylinder are pure vapour* and 
tiie can tinned stream of injected cold water keen* down its temporatuT* to the 
same pitch ns at the beginning, the elasticity of t!u< remaining isicum can ijt-ver 
iticnffLsc by the descent. of the piston, The impelling, or aoCclcmtiup force, 
remains E.llvrefnre the hohls^ and the descent of the piston wifi be fleet [crated 
almost uniformly, Unices tin:re be an increase of resistance amine from the 
nature of the work perforated at the other end of the beam. And It tuny fre¬ 
quently he observed til n gGOEi ttenimciigine, where every part 11 EUT-light] that 
if the cylinder ha* been completely purged of common air before the atcam- 
cock is shut., and none hiss entered since, the pistun wiil descend to the vary 
bottom of the cylinder* It suETH-dme* bnppeii< r by die great pump drawing dr, 
or scums part nf the coEnmunication ehnana giving way, thut Uta piston descends 
with such violence tu tu heat out tlic bottom of the cylinder sit it blow: £o 
urerenL which accidents, the calch-phia 1 ore applied at the extremity of the 
beam, , 

When ihe artendanl sees the piston as low as Its thinks prQpcr d he shuts the 
ipjeclfon cock by depressing the lever *f, and at the same lilne he upcni 1 h-- 
rfgplfltcr, by forcing down the hitJidJc o, which oversets the tumbling buhj and 
its leg, catching die cru** pin of tbr spanner i r opens the regulator, 

TEte steam lias been n ccwimiUtfogabave the water In tbo Lai Lex during iho 
whole limo of the piston's descent. ThO n^mcnt, thcrdbfV, that tho sEeam-Coek 
k upoued, the bteam having an ohasEjoily of rather more tlmli onu pound por 
aquarr 1 itk’h greater than that of the air, rushes inln the cvlindor^ when It 
immediately bfow* Ciptn the EUEfiing vulvc t and assistEthe water which bod Ame 
111 by ibt! former injectioii h and what arose from the esndfn&cd stcam h todi'dCetLil 
hy its own woiphi Lhrtuqjh the eduction pipe H a and upon the valve (o run out 
into (bo hot well 1, 

This water k nearly hudjEig hot, or at least itu eurface; for, white lying in [bo 
bottom of the cylindcr r it wiU ruti dense steam till it acquire* tliLs temperature, 
nnd thffrwfore cantio-t ruu down till it will condense no more, TSicre k a cause 
of ?oino waste of q team at its first adniii.-ion, in order to hfal ill e inside of th 0 
cylinder and the injected, water tu the beiliug tEiupcrrtliEre; hill the rpace being 
iinnllp and the whale being already very warm, it is wrv ejjuEi done ; nnd when 
tiling* Are projHsviy conitruttrd, littla mure is wanted than what wtB warm the 
cylinder,, folf flic eduction pipe is made of large diU k'IssLuiij^ and receive* miiiic 
« tile EnjccliCn Water even during the descent of die pkten r and thk portion 
will be reuloved uLiL of the Way of llte rtcam. 

^ The fi)Wt effect of Ehe entering iLeaiii h of great sctlriee ? it drives qy| of 
the cylindur ^he vapour which ii huds there. Tfi^ k trfdom pure ^teatu ur 
watery ta|wur r heenuse all water euniiunj a qmmtity of air in u umle nf cluomi- 
cal UEiinn; Lmt iha uujun. 11 only feetilc H and a bE>iIing heat h tulliejont for dEs- 
sTigaglllg the greatest part nf it hy bewaaLug its eTasticity. It may also bl= 
dbjcjjaapcd by simply nnmnving the citerunl preaxmc of the atmosphere. There* 
fore the smult spaca below the piatrjji enauim watery vapmqr, mkeil with ali 
ibg air which had beeo dyengaged fmm the waler In the Indler hy rfml lMm 
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mill (lII tli ni was separated frmn ihc injection witter by the diiuinutiim of^xtpr- 
cial, pressure, in addition Co any which may rntLT by leakage. 

Let m now consider the *tQlp of list; piston whan -siting nut on it* return r 
its El incVL'lent that il w ill abrt, or begin La rise by the etmntrr'weight, the rcitJH 
ffli'lil the *> I tvim-coek ii opened ; for fit that bq&Lint the t-seti# 0 ? the umrt- 
spherics] pressure, by which it was kept down in cpposiliuti so die preiEondcTriney 
of the euler end nf tElo beam, ia diminished* At irie firtl instant or the return 
nf the pump-rod*, they draw Up the plain n w[|h grtAi violence, id I llu? weight of 
Hie Water in the pump* acting in addition to the GKDtCM^t ; hut the falling 
of the Ju war valves in the pump*, after an inch nr two nf motion, am^ti the 
further descent nf the water, and bcareS.be weight of ihe column of Water; *nd 
ai\.-r tlii-i She pisten will riie gradually by the action of the counter-Wright 

The action of the counter-weight ii Very different lii the two motion* of the 
efigin?- for while she engine |a making- a Working stroke it ii lifting not only 
iLe column of water in the pump, but the aWhilc weight of the bucket-™!* also ; 
nnd while the pump-rods are descending, there i* a fH m i miUrjn of Hu? counter- 
wdghl, by the whole weight lost by the immersion of the rml In water. Use 
wooden rodf which are generally used being soaked in water and joined by iron 
fttnspi, rite bcavEur, and but a little heavier than Mater, urn! they are generally 
about nmMbird tif the bulk of the writer In the piiinpa. 

By this cLiijtUer-weight the piston ii drawn upward*; and it would even fisa 
■l'I though the steam which i=t admitted was not quite bo elastic as common air. 

S<EL|i|*cmf> the mercury ru the bajoin^ttr to aland at 30 inches, ftnd that the 
prepondemney at the outer end of the hcacu was equal to 1-ttth gf the pressure 
■ d the ftir Oh the piston* the piit&n would not rise until the elasticity of the stcam 
was equkl to 30 I-Slh, that is* to 2^ inches nearly; bat if the strum WM jilSl 
equal to this quantity, the piston would rise as faat .u the steam of that density 
could be supplied to the cylinder through the 'ueom-pipe; ond on litis sup 
position* the velocity of ilii? Mi'cni would depend an the velocity of that supply. 
But this iisi not the ea.v*- in pruLtiec, because the ^toam rnuit fie stronger thaii 
like air, in order to blow gm mnl dischurgc the air; ii will therefore enter the 
cylinder without nuy effort OH the piston tn draw or suck it in. At the sanSO 
time the cemntEr-wdgbt most not he so groat il.i to dr aw up the piston with that 
forco which will causa a suclinii within the cylinder greater than the aieam-pipe 
can supply p or it would diminish the prt^urs of th* steam within the cylinder 
lower than the atmosphere, and pm vent it from so if ring or bin wing out the uir. 

In ftihng the Cylinder with steam, il will require n much more capiutli supply 
of steam than merely to fill up the -pare left by the ascent of the piston ; for 
oj the descent of the pislon was only in consequence of the vacuum occasioned 
bv tlw interior of the cylinder being sufiiccentfy ihk^IkI In condense the steam* 
tfiiv cooled lurfftOC must be preacnLcd to the a team during the rise of the 

pi^liifl. and must cundssae steam o ircmul time. The piatmi Cannot rise another 
inch till that pan nf th* cylinder which lliO piMton liai already quitted hru been 
Warmed up to the bailing paim, and much steam nttmt be ejqi^nd^i ill tlaia warm- 
tog, far the Ttimrr surface of thf dyliiider must not only be railed to the heat of 
boll Lug water while the piiton rises, but must riba be made perfectly dry ; and 
|bi L JUm nf water left on it by the imecndinE pbtotl must fo* completely evapo¬ 
rated, +jt]if.rwisc il will continue la condense steam. 

On tbi* account, although the coll tiler-weigh! fi not oecMsary ta fuck in ihc 
Sti^m, the mnMng furcv during the niccul of the pihton must bo considered *A 
remlting diivfty, ]f out solely, from the preponderating weight of the greUt 
pump-rod*; ond cilia farce tn espended partly ht ratuming the steam piston to 
<Ijc lop ol the cylinder, whore it may be a^aln prensEd dawn hv the air, ond 
make another working ilroko by rainug the pump-roda ■ and pa til v tn rclum- 
trig Ihe pump-bucket* ini.> iJffeir plw* aL the bolte.iu of Ihdcnimtiv* Wffiklilf 
h wttcI* tn order that they may Jibn make nnotlm work mg iiroke. This hitter 
nperation requires farce independent nf the h ii:tinn ^uid inenikul' lb c moving p flJ-t*; 
far Pitch hack cl mu^t be pushed down through the w ater in tlie barrel which mil*! 
m up and me Ihraugb the valves In the bucket, with a velocity proportioned 
to the vrWv ofc ihe ticket in the urn*- degree as the pura the uump-Wral 
Il prupnrUaned to ih c opening of Uie Vilm through which the water mualp-LHi 
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Fmtu IhL* general oonai&eraLTtin of the ascent uf the piston, n-c may sue ilia! 
lh* motion diifrre greatly frem the deJCtfBl} ll Cum ImidEy be Supposed to accelc- 
rnti\ tired If the steam we re suppli&l to tlie cylinder iu ever such quantity : fbr 

ljL4» Tl»[^UIlLe Efl lIlL dcBCCIlt of tl)E ptUTip buckt-t b till? H'itl j I h i h Wf |ghl 111' 

the column WHtfeTj. which wottld cause water In flow through die- valves of the 
buckets with the velocity with which It really rises thrnugh them ; and this 
r«f!iEutiLT must then-fore increase. oj the iqtun of that velocity mereoare ; tlm t 
K as the iquiv of tbn velocity with which til? bucket descend*. Independent 
of the force of friction* n:nJ die weigh.! of the valves* the velocity of dnetm! 
through the water must *OOSi beeotno a maximum, and the motiun will became 
uniform* Accordingly, any one who observes with attention the working of u 
=teamHeopine ? will e nc dint the rise of die piston, and d^cint of the pump-red*, 
arc extremely unithrin ; whereas the working stroke Fa very senBildy accelerated. 
Thus* two motions complete the period id' LElu operation, and the whnlo may he 
flouted by shutting the regulator,. and opening die injection cock, whenever die 
pisism has itlamod the proper hcljgfat. Fur the fir?,! two or three strokes. the 
opening and shutting of the cocks ore performed by the atlendiiut, - but when 
he h 21 thus ascertainud that all parts are in mder, he puU pins info the I■->|f^i 
of tin plsEg-frame, and die mution, of the engine will then actuate it -l owiii 
much i tie rv, and perforin. its reciprocal] un a wilk greater regularity than can he 
done by hand. 

Mr. Kline Fittofralii proposed, in 1759* aenntrivaM* tn wort die venri- 
Lfttor by tbafire-cngine for the benefit of those who Witfk in tunic*, where it b 
employed to draw nfl' water by making the engine turn a wheel eons tali llv on a 
way. 'Hiis gentle man, and some others asscHnillcrl with him. ubtnincd a patent 
excluding all others from employing the ateani-^ngiuc fur turning a crank ; Lrnt 
Ihey appear to haVo received little nr no encouragement flvlli the public. 

Til 1766 Mr. BlaI£t obtained n jutqil 
for homo fmptfnvermeiiti on SiVrV ) 1 1 c affine. 

To avoid the condensation that took place 
when the vapoEir came m contact with the 
iUiface uf the water in the receivers, bn prg*- 
tuised Ei> irstredue-e oil or air m the surface; 
but failure attended oil hi* endeavours to 
cany the project into practical effect. Hls 
scheme of a boiler attracted more attention 
among the Bcienddc men of Ileb day, m \d it 
i-United mneh cnmuientladuU. The annexed 
figure will rxplain it, 

Into the furnace a are placed the Lnbc-i 
& c dj connected hy small pipes 1 /nfunnel 
for supplying die generator with Water, e 
a cock for the purpose of cleaning tbc appa¬ 
ratus by allowing a pasaage of wnter through 
it- The contrivance [1 simple and ingo 
liiou*, and mjty have b?cn the origin of tlic 
numcroui variety of tubular hoflert of man 
recent iimntian (see article BuiLtu); but on 
■mien* occurring in the inventor'*' CKjwri- 
m^nt. he £itd-.‘d to secure tho suppurt ho Was 
led to expect. 

In 17 Gy a,.patent wo* taken nut by a grti- 
dcnniEi named Stew art for nn engiliO which 
produced a rotative motion by a cfiaui going 
ruund a puftry, md also ruund two bamrK 
fuiuidjcd with ratchet-wheels with a weight 
nupended to the frechini uf the ehcinj vUch 
served to cuatinue the morion during the 
return of tbe engine. Mr* Manhuu Wav 

borough, ol a hLEcf sink 1 , alio uh laiitn f u [latCUL 

for Mmmimuaimg a Totatvva ninriun to ui eti£liie. 
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LL may be imagined that ih? pTugreiw which ihe utiULm^EUglnr had l\ ow uL *^ 
a LiuiuLaled speculntora and mnchiTlMts to bestow their strnhe - - H n mbjm of so 
r nsich inrm-it t and presenting the profjHH!t of a reward far Tiricmary than 
that dreamed nf aL any prermna period, l'lum rilfid atlnplaE]USi * anti kypotneSM 
sprung up an all sides, if noE with a fertHitVj at 3ivt^t with a ntpidity pEoptffUonc I 
Id its importance. The multiplied device* of In^eniooJ men AD matter 5 " 
eorapanuiftly minor conEci|uehUT.\ which, though voh mlile ItPfJia in the g^nertU 
fund of itapomamt then, must be jifeft&ed over, inasmuch ns that they weiun 
not at this day be ftnetridered of milk lent m^mEudv in Inmeb u^an tin Kinder a 
attention. Wo therefore pn*s al once tn the neat ptnlm in ita career j nnmidy, 
ib progmf In perfectiofii umi^r the directing genim nf Wait. 

JiMEi Watt wirt horn at Greenock., Scotland, in the year 1730. At the ^ 

uf nfeLeeu he was apprenticed ta an nptician H *0 called, a putson^who — fc “ by turns 
a cutler and a whitesmith, a repairer of fiddles t*nd fl tuner of sipmcb — tendered 
III* bumble ingenuity in nny hcLcrogclicoUi olhcnt fnf which it might hr raipureM 
With him Walt remained bui two year*, nnd then jFtweoded to London, whcrt» 
ha obtained employment S c o r n a re mi Ur igulhctnBlic&i initnmiciiHiit^r. 
health, haw-ewer, becoming impaired, lie TcrrttUEied in London little longer dwm 
Iwe?1ve ittqirihi^ uml returning tc his unlive town commenced Imsinoait Tin hi& 
own account, kth there and at Glasgow,, nt which Ini ir-r place he win desirous 
to settle. After eipcrirncitig ioine difFumltiEs* lids object was at length c BcoEedr 
and hf -obtain itch through the manogirmcul of ‘iomc friends* the appointment of 
mathematical instrument-maker to the University ot Glasgow* ami n- fnom wa'i 
aaidgned to him fn wrhtch he could cony on Wi work. Here it was that bis ml lid 
became first engaged upon the subject of the simim-'^Ei-giUfl ; lin d Wi <piOte 
his own. Word-; ill diiiedhing the event, which bn* lince heemni! ihiercidLng- 
*■ My intention/ 7 he write*., H was fint directed in 17 -VJ to the luhjcct ol 
rtEam-enginP*, hy Dr- Knbciicm, fhetL a Itudcnl in the TJnirnrolty of GmjgoW, 
and neewlv nf my own app. Robison at ibiSt timii threw i-ial thft idea H| f 
applying the power of the steacor-enpine Ee Ebcjnuiving of wheEl-carriaitt^, andtc* 
other purposes ; but the schema was not mat i UTcd, olid was ic-un abandoned ^n 
bis going abroad. 

u fn 1TGI or 17^- I made Home eiperimfQEi nn the forto of steam m i 
Papm ¥ i Diigr^kTp and formed a Himjie* of iipnm-eiipE, by fEsitig upon it a 
vyrsnge, coHbinl of ATi I rich in difimeter, willi a solid niB ten v and fuflliftbcd 
n1*o with a enck to admit the steam from the digester, ur niLi.it it off RtplcH-iLilt t 
a.-* well a= to open a communication fmm ttie in.iide of Lhr "yringe to iti-': ap^tk 
air, bywhleti the steam contained in the ayrinpa might fc**ca[W\ Wien the com- 
iiLuiiicadon betweiflji ibt cylinder and d^eHa won opened, the sieam entered 
the fiyni]ge, and by ita action U|wjn. the [ii^l'in, raked a comddcruble weight 
(fifteen pounds,) with which it was loaded. When ibis wni ^Btd m high a.i 
WM thought proper, the comtuUnicalLlon with the hllgeater waa ibtLU nrut thjit 
with the aEmoephero opened ; the Ht-am tlien made ft* eiicsnff, and lEio weight 
descended. The opcmlicmi w etc repeated : and though in tin* RXprrtmi'Ut the 
cnek ' was turned by hand, it Was ciuy I a ww bow il euidd be dohe by the 
m nebine itadf, end make it work with pc rf h*: re pul fttity, 1 hi t I sewm rclioqu idled 
the idea uf cunstnieting ati engitiit upon this principle, from being it 

would be Liable to mme «F die objcctinna against H^rery'm engine; namely, 
from the danger of hunting thn baifcr, olid the diliirullv nf making the j miita 
light; and also that a gmal jmn of tbe poWcT of KteamV-rmld be Usl, because 
no TucLutm WO* formed to the decent uf itie pisEoii." 

The espctimenl* tbua commenced were snapped by oth^r avocfllLEns cohnCCted 
witli bis business, and LU atteminnbecame mrcfsaisnly divertedIr^m the further 
prosecution nf the impiiiy n period of many tmmthiL [ n die VCilt ] TGrt—i 
the model cT n steam-enpilic belongmg Er, nahimLphiU sa phv daaa wa^ 
pUred U Ms hand* to repair, and Ills mind once more recurred to the 
neglected "tilijecl. Whllwi engaged upeti ihia liltle m -\d. \ - icmcukcd llm 
pr<hh^jua los= uf st^am from tho Conden^iLi on raus.-d by the tn[tl lulfuCO nf 
ill* rylLncLt'r, a.,.| nl.r, il,.‘ great .inamity of teat wltid, ii couLabed iti a wry 
minuU’ qiuihlilr of WBlr-r. Wlu-ti ilL I Kb form <r rli.riilc .. L . 3nlj \Vhcn a nuanlity 
*f water ut healed imml rl-.-giEUi aborc tlia toijuig y L : m ju a ... , t[r ff 
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a tide bn opened the *tcam rti^lin out with great riidenes T and in three or four 
seconds the best of ihe remaining water U reduced, to ihe mere boiling point, 
Tha steam thua wasted would, unde r* condensation, jIeIiJ hnLa few drops of water, 
aim! t'rl C t llh u carry ulT with them the whale riren of boat from the water in 
(be sftgwEor- Mr, Wittt at one* saw ihnt In c«mntn3i!* Lbe beet tbu* 
becaine ft mailer of tlie first imporiMK*. The cylinder of hi* little AjJjmnatHB 
could h o heated in one hiELmt to inch a temperature, thftt itennid not be touched 
by the bund ; but before a vacuum loi.1i! bo madey it retjuirad I □ be euob-d by the 
injection water* and Wnn then to bo lii?nted Again by Jhc rrnKitniiirr of the 

EEciun, This canid not happen uuIbm I iiu liCAl wufl a&ftraetfrd fr. tht sluetiip 

which must occasion the condensation and wu = te of a considerable portion, 
TiO | mint- of inquiry were at once raised : what wan tbo exact portion of 
*E^am thus Vf Haled, hjiJ whnt mu Leri oi culllfi be substituted for that of I be mtpe- 
riiwmtal cylinder, which would transmit the bent more ilowlyv 

A Kuril's uf new cxperimimt* enabled lum to ascertain, that the loaiflf NteHItl, 
Lei flJteruatuly heating urnl coaling the cylinder, woe mil Leo than three or t ■ • i ■ r 
timeft tur milch in would fill the cylinder and work the engine E Although hts 
mean* and bii lime Wire at ihuL time Bir&ighicued., and compelled him to 
employ the simplest and cheapest mode* uf conducting these ci perimeu Ur, yet 
the precisian ot bia deduedone admirably displays what genius can acefltnpu&h 
cvtffl under adverse drcumitaricei. By mt'Amuf fii ghai tube IlUCTtod mLi> 
the spout of a ten kettle, lie alLowed the ileum to flow into 41 gln.'ii nuarly tilled 
with void Writer until it was boiling hob Tbr? wistei wa^ then found tu haia 
gained nearly a sixth port in valumEi, by the steam whuh hod been CMiilflnsftd 
tu heat it, null be drew die conclusion I but n rucaiur^ of witter OJn verted intn 
sLeam iUiT| miso about nix. measures of Wafer In its own heal, nr about eighteen 
bundled mtasutn^ uf "team coil bent six measures of watery or in the wurds nf 
l>r= L r rt\ who narratea tho fact from WiU’i Own lips, lluit Li □ cubic ihch of 
water wnubl form a cubic fool of urdinnry steam, or 17US inches; and that tbu 
con den anti on nf that quantity of ilcusn would heat six cubic Lucian of wafer 
from the atmaapberie pressure (LeaipmEun) to the boiling puinL Hence bu 
aaw that six times the difference of temperature, or fully StlU uf heal, had been 
employed ill giving ctnsticlly to atsam, arid winch [mist t .- ;‘.li njbtttictvd brforo 
a complete VflClluro eould be obtained uridt-r tbo piston of a ■ ■.im-eij«-igin. 11 
iEiiiig struvk With tbti remarkable fact* and not urn!, ntanding the reason h a' it r 
41 I nicndnued iL/ H H^ya TiVr + tt v “ to my fd end Dr* HLacfc, wJjo f/jen explained EO 
me his doetrino of latent beiiT, [Src Art. CiitMisrET, n. 3 d I,] which Lie bad 
taught Home lime before tbU period {tiimmct uf 17 'j-I w but bjiizug hern occu¬ 
pied with the pursuits of biMULess; if [ had heard uf it l had U- L attended to it, 
wbou 1 iblu stumbled upun one nf the maNerial facU by wblcli shut beautiful 
theory 1 is supported/ 1 Iti the course of thefifi eTTpr-rirocnts aiiolhcr defect 
became lujniifcst, uameLy, LJjqI tbc mjectimi WHler iSsrown into Llic cy linder Eo 
condense llic steam becoming hut, ond being in n rcsael exlinllslcd of air* it 
prEKluces a steam or vapour wuieli in pnrt re&hits the pipsaiire of the □LlhOipbcru 
upon tho 'pinion, and lessens the puWer uf the engine* TTliy frrat 4lUctiipt to 
nmirdy ibta cyil^ wels by sub.-tills tizig a Wooden tyEnder whb;ll Wnuld tfausmit 
tbc heat mor^ slowly ; but, being &eoU obliged In abandon, lids plan, he after- 
wanLs coicd hid metal cylinder in a wuoden jacket, «Lhd filled up tbc apaco 
between llic two with light wood nsh-ja; by this meam. and usinc t*u moru 
mjectiell than was cshwlnlely UL'ces^ary for tiie ePudrUialloa^ he reduced ibe 
waste almost ohc half. But by uabig so small U quantity nf cold water* the 
inside uf llm cylinder wun r-ouredy brought ht'low the bmlin^ temperature* and 
there eon^ipieutly remained LEI it a steam of vi B ry CoUHld^ralilit etoaliesty,, which 
r^blu'd the engine uf a proportionable part nf lilt atincKpherical pt^reuto, 

With tln=J| dflia bufore him lie bent Lbe wbule Sues at" hia mind to the dli- 
eotury of inmo means uf eiwitfruuM# (/fc i/Vaci wiflioui eoofizry the cylinder; uat| 
early in theyew IT^v I ho E»ri3Jiant i nought brake in upun him," " f^rf if n 
ter?,- upen&i bfttrrm ts fijl'mik* rt xletnn, 4 wt{ auotker tcm*' 
ir^irA ifVJA I txforMftd i>/ (iiV and other tfw *tram r ttj an Jhwii 

wvuiti i.'iiifiidiishhj nuk into the empty rwjjf, ami rot\tinu±- fo do sq imfjj! it had, 
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on equilibrium ; a/tri if IA of rtfiwl irtrr ktpt i*iy tool fry cm MyVftiiMf or 
HtfffiifflM vxwlrf t'rrttittun fa rater nrrli/ th* whtJf wrrr emrthn prd. M 
Direct iLsperimirnS hodh confirmed the iih-h ; and thin woa solved tin? grt'ciL 
problem Eli ill had perplexed whti had guile htifotu him, — THK FofcsIATTOJf Gif 
4 VACtfaVl Ef’ACE IH A IEOJ ETTLEITE^OU , 

Still the important dlfliculsy before alluded to renmined to be surmounted. 
The vessel \n which the condensation was- ctFeCt^d — ih« poniltliMr— would 
■speedily became ■Drehmrged with she injection water, the condensed il^nm, and 
EIks ineundenfljbWtcfttTi Ihiit musl accumulate therein ; mid haw were them 
impedimenta In lie dUpottd t>f ? Thr ivntar mi^ht he allowed En escape bj ita 
own, gravity, hut the iQfiondraHd lEcam, mo long as it mu id necl within thii 
condenser, would necessarily the descent uf ihu pfclton lit the cylinder- To 

rxtuedv this tQuiEjd fuulE, ha devised the rmpluynaeut of n piinip r JftftCfl cwJIlhI 
41 the air pump') which should draw off tin* several contents of the condenser 
at each operation of the engine, mid leave it totally unimpeded : it was msy 
pcffichr tlwl this pump might bo wrought by the engine iticlf. then* WiU 

the second great advance mode Ell the Invention. 

Before we pPKucd, howtvar, in the narration of the irnproTcmcnb upon thu 
ttcam-cmpmej under Mr. Watt* h anils, cl may be proper lu aUudti to a ccunter- 
elaim wliich haa lieen lois-ertcd on behalf of another individual to the merit of 
fiuggesluigii separate cundenirr, and which haa bnen countenanced by nutbritica 
(.1 high respectability. Mr, 1 [ornhlowct, a rival and contemporary bf Watt, 
hUiiJeH m Ills paper on the nubjcct h in Gr/gwr-ft that iJ It occurred to 

Mr. Gainahamiglt, the pastor of a CDIIgngitian, and brother to the 

pEUflier of dull name, that it would he a great improvement to MlldoiLSc ill9 
flteam in a distinct from the cylinder, where the Tactinm wa* formed; 

end he undertook H *ft of oaperLmenti to apply the principle he bird e-sEAblialird, 
which he did r by placing a small vE-s.iel by the side, 1 of the \z\ Under* which was 
Eo receive just so much Steam from the boiler ns would dUebnTgfi the air and 
condensing watirr irj the earno manner aa TT21S the practice from the cylinder 
itielr in the Ncwcomeriiijin meE:bod r that is r by the suifting valve and n hi king- 
pipe. In l\ih maimer he itaed no mure Bteam than wm ju^t nensmty for that 
paiiscnSjr pLirpoic, which iu eIjc instant of dischorgmg was entindy"'uiicominnn]- 
cated with ihe iuain. (ylin^r, so that the cythader was kept constantly hoi a* lb 
wiL-ani could make It Whether he closed Ihe cylinder as Mr Watt dues i* 
ijnccttiuQ; hut hi! lUudcl .mceccdcd an well a$ to induce soiiik nf iht* Cornish 
adveimiUTS to si?rLd ihesr engineerfl to eximma Lt, and their report was so 
r “ij w* LC 1 in . dlKlf . tn “tendmi cf adopting \L Thin, however, was SDflU 
*****' ^ j had obtained Ills act of PtErbamcrit f.ir the cXlCEL^ii.m ofhii Ecnn S 
nnd H Ud about the same linse eoatle proposals to the Cornilh gcnElffEnvFL to 
«nd hb enpnc into that country. This ueccssarlly brought on a ^imH-Llti..^ 
in Which Mr. \\ HU succeeded ; but it waa asiartcd by Mr. Ciabsbarough lImlI 
lue uiiwic of condensing out of the cylinder wbs commuuicated lo Sir. Watt by 
l.se ofiLcumu folly of an uf ;|m‘iniance, who was fully Informed of what Mr. 
Gjunibaroagli hu.d Eq hah A Tldai otrcumslancei &* liet^ related, receiver hoiuC 
coulinsmtirm fay a deduration uf Mr. GainiburoKijh^ ihn painter, to Ms, T, Moore 
late aecffitLiiy tn the Society for thr- mroilhigement ->r ihe Axta, who ll]^ 
writer III uni blower j the mf^mmlion; and it is well known ilia! Mr Chi ms- 
borough oppu»i t>jt- setitioti to pjvrilament, thjrtmgh the interut of iiMiitral 
tumra; hi" (!«*«* lo F& hito llic (ieUih nf this can [ r, i r™ Illicit 

tid-Tr 1 Xir^T’i* r ' r^T *****"* UEK1 " ^ m ll|r ' >™l ts™ 

t'oLlott Oi liull. m iHL>_ r ilsat. ho never kilw the r ni«i -.ir i. i -1 i 
Mr. WoUb speclUcatJon eithi=r applied to the ^tcam^ngiUe prev bu’fir hcs^mkinff 
it up r or ever read of my such thing whaler." Tht - i- g 


,l ut? r ur wvt reau m om. men iusjut waihE-jHVr. Ti ,\• .1 j- 

f AiinotDDW h£i retmcilr-l: Titit, wbutheT HomtliSTvc'r'i I 1 

l™th ur in dctrnpti^n, Mr. W. rl*im ^ cZd^Tf U w"' .1 ™ 

re-!|iecl hai been generally, if n?U unlvorsaily, adniitted' * might LEI tins 
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cylinder, now undinuniahcd hr the injt^tina nfcoli] wnlir, eIiuuM, if psalljjf, l» 
LtrrLEldJitly maintained j this in Was impossible Id l 1 licet so 1 ong as ike cylinder 
hJmjsiLJ remain upeli 111 ihil top, M heretofore, Wauw the dine Util of thepUbon 
bvin^ uctmvpanid by dta ckacvut of cold air on i tq upper surface. a large 
portion of tine caloric would be abstracted from ihf sides of the- £vli 11 fl it, eud 
the steam admitted OH the ties! usclclE dF the piston become prematurely con¬ 
densed. B««ide*, tin* layer of Water resting on die upper surface of the iiisCu.ii 
tn make it njr-tighl* would become heated into steam on its descent by IRQ in¬ 
ternal Hupcrfices of the cylinder, fluid its office quickly ueutHilisetd- 5 lr Watt's 
fertile gruiu* immodiJlefy auggested to bim the expedient of employing tkc 
eStutifilp *}f the stemH from the hauler to impel the put on doten f/rc cylinder f mi 
jP>W f\f Mr prtmri iftkti atmtopkeft. He tlicrcfnrr delcttiiinrd In close ilio top 
nf die cylinder entirely, excepting, of ffonrie, BfMllllch of it as would Pillow the pas¬ 
sage uf dm piston rod, so os cfFecluaJiy In prevent the ingress of cold air from above,, 
or the escape of steam from below the pistutt, and thus concerting the +F almasphc- 
ric“ engine intu a machine wholly and indeed impelled by the power of sEc-am. 

Note ,—■ To tV» modi Station i> now applied lliotcrui u low-pn-ssure/' in order 
to distinguish it from both the “ hfglk-pr^^ure" and the {R cdmfif|ibdG TI engine. 

It has been before stated that Mr r Witt"* early OTp^rinir-nU were conducted 
with very simple agicsta^ using apothecaries’ phials, and similarly cheap and im¬ 
perfect mate rials, an hie tim e and liia means permitted : favourtug c iren msEau tea 
enabled liitci to carry them into business practice. Having added to hi* Ollier 
varied pursuits liiat of a Lind-survcvo^ be accidentally became acquainted itl 
tlmt capacity With Dr. Roebuck,, ail English, physician, w ho was at E h at pe riod 
realizing a ini fulsome furl uric from liie manufacture of sulphuric acid f and being 
a rnau uf capital and enterprise, Walt cotumunkated to him lhe result df hi* 
labour*. and an alliance was thin formed which led Ed a partnership Bpwil ntinn. 
Jn the year } 769, Atiint time after Wait had rflbcied Ills improvements in the 
steam-engine., a patent was applied for, and obtained in their joint names ; and 
eit4. r n^lVc preparations were made to erect engine i on a large scale. Kite buck, 
however, won Afterwards became embarro&tdC lu consequence of engaging upon 
some mining Hpecutatlona, and QUftlle to mak* the pcrtillSafy advances nocea- 
sar v to prosecute the joint undertaking; no d Wact itm mice more baffled in bii 
efforts to carry Ida improvements: into profitable effect. But just ns be was on 
the point of abandoning his schemes on overture was made In him cm behalf of 
Mr. MuUllrU Bolton., at that lime nil engineer of rmmence H iHrgG coUncXions, 
and conildeniMa capital, In purchase Roebuck's shore of the patent ; to tills 
proposal Wfltl of dourte gladly aazfEited, utnl in 1773 a partnership between Mr. 
oulloii ond Warn ws* i 1 fitted. 

The internal which had ihna elapsed hetwef n the date of the patent and the 
formation of the new partnerRbip. occasioned Wait much alarm, Iwt the duration 
of the term iL&uld expire before die patent could be made profitable, or reimburse 
him the expend incident io the arrangeruBiitu which were ueceHsary to the 
manufacture of lhe engines* At the suggesriou of Bolton and other Friends, and 
supported by tilth- in Ehicure r he applied to Parliament for an estercjEOD of tho 
term, which, after u iligbt oppodtior^ waz granted for years;, to be eompuled 
from the time of that applh-aridn, uBm^y p if75 r ^tension highly onaliteblc 
to ibe kgEilatLiT& which cmild foresee the eommercial value of the invention m 
thus improved, and rewnrd the Metis ta whose getlitla it Wits made valuable by 
granting tn him so prolonged a mo«kaipdj» And it may be here lemarkcd that 
— such whj the prvjiidicc + tbs dfaiU, or the dMikc to novelty, cm the part of 
tbs public — ^he istnn of very mvdly aO.WOl. Was expended by BoElon and Walt 
In the manfflhefllto of iEse llilUuwfll engltiEi before they realized any return 1 
Tbis fact ia a very fruUkient evteimulion for the somewhat dangermia precedent 
wlaich the purEianient nJlbrded by in tiherul extenwan of indlvltidal pni'ilege to 
an inventor. 

To give a dclojlcd ^ccoLilit or Ellujitrative diiigtimiJ of the various machines 
erei'led from time io time about this period hy Mr. Watt Wou1l1 t in thii rapid 
sketch of the enily history of the stvatEt-engiue, and our neces&nnly Tesuktvd 
t|mce r be qtLile impussihlc ; new modlfiniliotis and diversities of Arrangement 
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Wt're contrived by Mm lu Irirct local cudgerricfl nccurdill* h> tJiu vadims fiiiil- 
nbous where hii engine* wen* leipil h-d, find lo the Work they bad tu pvtJcirm. 
Of course improvement grew upon improvitncnl ft* ihcy bepunc euIHU plied lit 
nsc h and as no one engine was the exncl counterpart of any tlinl had |k*en pr^- 
Viouily erected* jL will be itlidrIH to rtplain tlie nature anil ubjeet ul Ws 
principal emtriyings by the limplfiiL niuslfiitionjL 

Lvt A represent the cvlindVr fin which the 
plitno A vrcirkfi] eiU-rnflUy EUlTTmimW by n 
second cylinder ur jickiH A tearing ft imid! 
Fqwsee ;lLS round between the two; this ip*« 
fjr commanLcalea by o large pipe /, with the 
buitcr, iujd cdwins full nf steam, so at lu kvrp 
thfl cylinder A at lb* 1 urns Lent with like itcam 
to be admitted, and to prevent it* cundsnsatlon ; 
the jacket A Lu tunui hrnJ with ft lid i: t which has 
el bole iii the centre fur the piston rod u (d-in- 
uc-elt'd with tin? I^tim i to puis through. Tbii* 
rt>d it! made truly cylindrical* so that Lh* hide 
H'-[in be kopE. ELcmn-tight by a collar of oakum 
screwed round il utr. The toner cylinder A 
has ii clone boLtom p and like jacket A joins to 
thd same; but ihv top of the internal cyllfldir 
doc* not reach quite tip to the lid of the outer 
cylinder nr jackc LA* by which means the steam 
bos idwuy* tm 1 b£C«> tu the Inp of ilir platan 
h r from tbc RjiftCf ff brtwoen the cyfimlerEp and 
coAeqnsntly from the taller th rough /. At 
the bariom part of the inner cylinder there arc 

two ■regutniiJlg v^lvea., o and £ r PFt£ of which, 
o, either admits the steam in pUM from the 
surrounding cavity J k through a passage t ( into 
the space of the interior cylinder Mav the p:s* 
tun, or shut out tlic stn&jn. from that space nt 
plasm : the Other Take k r Op cm or shuts the 
end of the eduction pipe ft, WEltdl lcoda to the 
cnikdemeET r. This cuhiicil Mt'T is n cLofo vessel, 
made of thin metal, Olid funtUhed trilb Oil alr~ 

C ip « r having Ydve§ and n bucket r p for fi¬ 
sting the air, anil drawing oil' the water 
produced by the condims-at iciti of the atfom, 
oluiip with the itir extricated from the watL-r in 
boding, and rising with tlie steam. The air- 
pump h conitrucLed like a cfnmmun (HlDlp, 
cicrpt ihol it has a ltd or cover on the tap of 
tin* ban^k fa ka^p the pre 3 ^ure of the atimH 
sphere trim biNkrin^ constantly ilptrtl ibo bitckoE, Tint rod ri of ihc bucket [iftfisca 
tfsrnugh n atuiTinE-diox In the Lu. and is suipEnded by n chain frcirri tlie ptcOI 
working hf.iriL of ibc tJiuimr. Ilie e^ndcriHi r /, uillI the air-puiup n, art- pfaced 
lit a large clstcm of cold water j + which may he supposed to be situated under 
like fli>or of the ■engme-hfiiisr', between the cilinrh‘r <md the wall cm which ihc 
beam » Wlpported, and supplied cuminlitly with fr^eh CQ]d wotCr fmm a nmft31 
pump WOTKed by the engine, f 

!Sqw, supncisc stJ>mn be nlt^wcd U+ Ciller through / inLo- b, between the 
jacket and the cylinder* opd olsn the upper pari nf the cylin^r above the 
piston. The condenser f t! cishniuted of its m by opening both o and 

*, and Lciting ihe steam blow thrsingb it; when Ihis in effcctr-d, ami Xh^ vakas 
closed, tilt extcrnul cM in c Conilclisei It luid kftvcs\* vacuum in the con¬ 
denser* whilst the cylinder A is rdl tlui while full of iteam fr mu ^ apjl1 - e f , 
U*t\\ above and below th»- pi*tan h h ; tlu: steinsnj^ n ^ U | CkLtl r _.tr oil 

COmmuoLcoiLon wbh die sindrr side uf the piston from On* iLeam in y ^. r m tlir 
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LoHeIT; mid nt I lie lime the exliatifllhig^valv* k from the eapdenw il 

opeut'dj when the steam rushes whli great vtulrficu from the space of the 
cylinder A, IieIuw tile piston* through llic eduction pipe m f into Eki» vacuum of 
the GonrictLH£L , l t[[| it conies ill contact with tfas cold flide* of the condimser f. 
The steam becomes Emffiodiltefy deprived of heat and reduced into nler t mad 
A vumium Ls Lima made beneath tlas piston A. The steam alorr the piston 
ceding b be counteracted by tho steam UmL was below it, pTEOgei IwriWetfl the 
top of the piston and the bottom ol' the- lid t, wiib is.- whole elastic forci>, and 
causes the piston lu- descend to She bottom of the iniindEft earning along with 
It the hcaan, Mid roiling the punL|i-buckets at the nther end, Th* r_\ boosting- 
valve k tl tbeb alint, JVld die Etcem-valve o opened,, which,, ulJoiring the ilenht 
to enter b-eloir the piston., leaves it at liberty U» rise; ill which c&mt the auperfrjr 
ivuaght of the pump-rod:? ralics the piston to the top of the cylinder, ready to 
iDRiTninci; another stroke. 

Thia will Hsfve to exemplify the mode fay which the steam ccnt/xi tm\ m I ho 
cylinder becomes Mndfnsad r ni n separate Vessel, and the improvements which 
that diHSavery itself almost necessarily *ue|jei4ed ; nitn%, Lb a enclosu re.-of 
the cylinder to prevent the loss of beat which it imhihiHl from the steam'; the 
employment of an tipper plate, tj by which the wld ntmoaplieric air that fal¬ 
lowed the descent of tLe pbiUfl might he excluded, and the clast fully of the 
licntn lubAtfruuril fur atmo^phci'to pressure ; wad the piston made eflVctunLly air 
and Hteaiti'Light. The wood-cut tin the following page (marked Wfttt'j Engine) 
will, however, convey a more general idcu at" she engine, with *ome of Lhe 
subsequent Improrenimti and additions 

a the cylinder ; r the throng ]l which the piston-rod pusan. The 

lower part uf this stuffing-box cun sis Lu of a huup, with a Bunch amt scn*w- 
huka: die Interior of this troop a ot" greater capacity than the- piston-rad, a nd 
supplied with same soft subitnuce (liemiiur cotton) tn nitmouiuJ die pkton rod; 
the icpp er part, OT cover, of the si nfiin g-box* is k = s than, the interior of I ho 
lower Unit contains the ai sLuihugand being aerewed down upan it. presses 
the sEnding closely round the |aisiata-rod, ami therchy prevents tlac oscapn of the 
slrnm fnjaai ilie cy linden $ ilav wo^king^lieam, renting np'.-ti ha con tic r„ a ml 
coaaticctcd at one end to LhEpiiluQ rod, oi tiie other in the mrf. To the eylln- 
ilcr a (whtehg in Lh h nandthcaLian, laaa no eiierod jacket) U attaclied n tube, 
through which the steam k ailuured En pass ahorc and heluw the piston, through 
the pipe Zi cotmEL'tod wllIl the boUer; in thin tube are placed vulvea, olio 
ukjve. and tnau below the paint of junction with Z, which arr moved by 
external krers- Now sUppoelhg the hluviug-valve io liaie been opened, hull 
the vacuum furtued in Ehc condenser in ibr Uaanner hcfufe difscri bed, the steam 
rushing thruugh the upper elbow of the tube upon the piston, forces it to 
dceccndf to the button] nf ttio cylinder; by this action the Lever I ii turned 
dawn wards, by damns uf luppek placed on the pump tod f, oaad sliutsi tliat 
valve; whilst on a pipe behind that which we nh‘ irpetis a paisage to the 
condenser* The lefer 3 ii at the uune time npaned, aiarnilEitii? akanr undc-r tlm 
pkcen, which euaasaquenlEy ascends. 5-13 S rod eannseted wit Lithe dueliar^ine- 
pump otLjii hed to the cnndeiuLT; <i a <nmll pump, which Supplks tlie bciuer 
witli bsaied water frum the condenser. 

“Flie vertical dr^nt of the psstaai rod (through the flidfiaag hotJ by its utt-n-cii- 
menls, to tbe beam, is explained In the article Faelalccl 3ioitom.and need nut 
bare be repented* 

f ho waod-aifc also exhibitssotne excellent ctmlrivanc-e^ which! thoagli sppheil 
by TC oit at a Inhsequcmt perlCHE uany here as well be detcribatL He had CTU' 
played llio Hy-whceh in ntdeir to equalize the muta un of tlse piston an iho cy Linder 
(see article F^r) | but as it became an important uiyect to convert tiic alternate 
motion into u rotary one. Hu applied himq plf to the discovery of % ready 
moans of effocting ik Th* crank (see artlcLe Caattn) could have been appro¬ 
priated Eo this purpose* hut a pntfnt vu at that time In force lor the r:\diaslve 
adaptation of il fay another; and u mmt dispute liad arizen upon the fluhjftt, 
Walt was compelled U> rnort to some oilier murk, by which a saanilar effect 
might be achieved;, without tho in vasion of another 1 !! privilege. This ended in 

Vox, Hi if 



' “S-■- 

ihft cotirtnirJimi of wl.at ia now ku&ATl by tb^ njima of ihu Ska-mid-Planet 
wbirfls, the r-i-lUm of which ii D> fultowi;—the bar / (q.n inflexible rod) h 
nciichd it irm- cod to the wting-twain-, atid it the other to k, a tootLi-d 
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wbtfl Lhit can revolve upon its axis; o Ii li^wiie i loodnul wliCtl JLtid to the 
fly. As the beam ri5*J3 the pianii jvWj * ii drawn up on lira circumference of 
ihf i 2 rn fftiMl, And tumi it round, casing the sun wheel to male two revolutions 
wh-iio the planet wheel [ravels mice ever ita drcElmlrrtiace; die momentum of 
the fly beinf sufficiently poverful lo preserve the leniency nf the machinery to 
receive in the same direction during tin? change uf motion in the piistoli. Slid lo 
urge the planet wh m! aver the mac ti va pLM nU til 1 ta circuit, the continu fii rotary 
motion becomes lit oucd Effected, netd wilh this advantage, that iki the fly mikn 
iwlw the number of revolutions Sr would make hy the eotniUOEk uranic* a lighter 
body of material computing die Hy i* required. There are, however, several 
diBaLlsrintagEE uitondihg dw modi? of converting an alternate" Into ft raLary 
motiun p such eu ho big mane emnplg^ eipfrui VO, and liable tu derangement. 

One of she l&st uupmreiuEtits made hy VV alt upon Ida engines was the 
application of n flue piece of mcchatiidm which liuii been previnuaSy used fur 
tidier obfecla—tbiyMwr or regulator,. The b^mtim liaa been aBcrihcd,, hut 
improperly, to Watt; and although it ii *ald lIlll! ihi> notion of applying it to 
stesm-irnginet was tint suggested hy n Mr. Clark* off ManchEster* it does not 
appear that be ever euriuit into practice. The governor i k composed of two 
balls, fixed each tu ft lever attached to other BJ]d shorter loVCflft M p T above the 
paint of junction, the latter being Sscetl by n movable joint to ft slider *r F moving 
freely on die vertical red j. Its hotironto] lever tz II has a lulmum nod raises 
nr lower* an other lever HZ, which h attached to el valve mini* the stcam-plpo 
fit Z, On the pulley is a cotd 5 proceeding from the Hr-wheel ; by this means 
a rotary Tnotinn is] given to die vertical rod. and the ball* by their centrifugal 
force- urdelie) rising outwards* draw downwards the slider ^ which movement 
raises the opposd* end of the horizontal lever II, which noting uii the lever 
connecLed to it r opens or shuts fas it may he adjusted) die valve Z in side the 
strum njpe + and diminitheft nr enlarges the area by which die ileum flows into 
die cyUnder, The Ml of the btlh when lk- motion dccttftr*:;, reverses all 
there movements of course♦ Mid by thus enlarging or contracting dir alcant- 
Wfty n Sind admitting more or lei* steam into the cylinder, the impulse of the 
piston Lb rendered much mom uniform. The valve in this port ul thp steam- 
pipe ia now called live fhrnttl* rrj/fe d and the regulating pendulum the j^iPKIW. 

Several uf the armnpamenta just described, were not conceived until a long 
Lime after the period HE which we have arrived ; hut as the Q^llHbon may 
lead to a clearer imdmtn&dilig nf tike subs-erptrnt advances of the rngini:. it was 
t hought better to step n little out of the regular course of narratiom Beside^ 
the trailer Will at once perceive that thfi engine oa lIju* improved, bocame an 
almost flelfrEgulnting power, freed ft tun the capital dUhcidties which hud 
heretofore beaut it, 

WilJi e1h?hu grand; oiitliiicj of an excellent work before hiin, Mr, Watt, &up^ 
ported by the enterprising spirit and pecuniary resources of hk partner Bolton r 
i-ould tiow turu his exelueive attentLori to the perfeclHti of the engine. Another 
m«t vnUtable impvn-vemi'nt had a a guested itaclf to bil snlud iu far hock ob 
17GE>„ but it wn* ElOt carried into full FtiEct hy him until ume y«JV aubsoquoutly 
and heenmo the suhj get; of a ucw piLten! f granted to him ill March 1 1 P for on 
txpaniim rwjinf. 

WLlh all engine Constructed od the old plan, it wai nerasEary tluit n careful 
estimate should be irJBde of the Work to he perfarniod, sa that it should fully *ift“ 
cute- its task WJ tl ioUt ill powervXCcedingihe load to an extrovagunt degree ■ became 
■ uch a eirCQiil^EftEIce won III occasion ft motion m repSd T that, acting ukerualdy 
In mipusite ffe wti c w i, no building or iiiflchiuery could witlutnnd thu jolu- and 
shocks pruduced thereby. M any e ngine* had been ahuttereil by the pom pa 
drawl up iitr, «r by ■ pump rod breaking, by wbiriv acricScnLi tlie stcarn pistun 
descended with auch^rapidity And Violence that every thing gave way before tL 

Beside* the wahU of fuel* the difli entry nf numogmneBt, and in create of rcHt, 
id 1 mi engine *0 conafincted thM it shall he auperLar to its ordinal V (li-^ksL. were 
great drawbacks Upon ilB general sieiiucy, TIie expansion -enginEj however* 
removes theac disadvantage a, na it cu at all times he precisely pr^puri toned, m 
least during ttic working slrukcp to the Load of Work that then happens to be- 
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upon it This is f iik-clc<l b? ihutling oil' the forth-r entrain of sleAEu from tlio 
buik'T when the JvtvtPO liM been pressed dowp m the cylinder for a certain prfr- 
poriioii, chT ill total descent fpiiy murbalf, one-third) one-fourth, uud so COi} 
bmJ MEU leaving the remainder of iho descent to be nccomphshedi by the eipau- 
live force of llint steam which EH already iutmddced into the cylinder. By tJiLa 
means, the acthig force becomes regiitivLGd, and the pins arc n> placed l(L the plug 
frame as that the rake a bull he dosed tv t the moment the piitott omvei at iln 
prescribed limit in the cylinder Tift pwlnn hist pressed down by Kt^am from 
the boiler to this extent, tiiu same body trfalentll expands; GEld though dimihisbiid 
III elasticity, it will: be .sullLcicnt In cum pie |g tin- full democrat uf dir piston. 

liV IkCD the steam ii alilit olF at a port i nn nf the dtfXOfnt hi thil in irnniT, she 
pressure on the piatou it continually diniini-bii]^ u the steam becomes mure 
and more rare ; and crmscquiLQliy the acceScmtlug force which Torts die engine 
dimmijhvs, Th« motion of the descent,, therefore! will no louder he uniformly 
accelerated, but niiher rctnrdc.-d ; and by contriving the connecting machinery 
lik such a way llmi the rhninn nr rods el the ouIit rnd uf the beaut aM 
CODLiminUj «ert the same pressure m lift Ehe pump rud*, or Hint tlurJuiachLlic-ry 
shall vary sis force according io die necessity B sht- force of She piston npuii the 
hfiAm iiJnL pump-rods can be regulated at [ leosure., and he made 10 produce an 
uniform effect. 


It is remarkable tJiat the cn^Avqnn of Unit to economic ate am, ami 
equal Lite the descent of tbo piston;, by the mode ju.ul described, should have led 
tn an accidental discovery of great value, which, without giving the clabornts 
ciil Lub Lions that demon lUralc tlm fact* may be thus OK plained, Kc h u net that 
attain admitted into a cylinder to onc'loiirtb of its depth, ami e sorting a 
preisELrc- af E>333 pemnda, when allowed to tXpaJid into the whole rapucEty of the 
cylinder, added a pressure of 87kl potmdl ; iuid moreover, that had the cvUnder 
been filled with Hearn of the same force, and exerting the accumulated prepare 
(6333 % 25.332 pounds, the steam expended in that ease would have been 
tour times greater than when it wm Itotipcd at one-fourth ; and yet the 
accumulatedpressure wot not twice a*great, bring nearly five-think, One-fourth 
of ihc steam performs nearly three-fifths uf the work/imd an sijEial quantity 
performs more than twice as much wort when thiu admitted clinrpng opc-fourth 
of the motion. 

Ttifi advantage of [hilt method of wtirhiiig n -jEram-eOprine increases ih, pro* 
fkntion r M the Etcum U sooner stopped to the extent indicated in Lhe aUEiexed 
(marginal | Eahle. Let thettcatu be slopped at cither of the 
depths of the cylinder stated in the finl cotumti. and its 
performance will be multiplii?d to n dcgTrc corrtilKindii]^ 
wflrh the figure* placed opposite to each division^ Thii 
adcantage, also, U mute fully obtained when ileiim uf an 
elastic preiffllltr conBideruhly greater llian ibe tiExifOspherD 1* 
employed; tile iiicrwijic of the force uf steam heatEd trmeh 
aUpYS tike hoihng point being renderod very great by ajimall 
increase uf heal; +l th 110 , at 212 - tlm attam Is equal to the 
alcncTL^lirre \ by only induing the heat 10% or to about 5*55", a double pressure 
« ,Pr lH '° attnaaiiherswl Ls obtained ; and die furlher increase af JitJ^ or 
aEmut 2H'i" niaku pill oddLlirtia] force equal to three almo^heres - aimln 1 24* 
hLglie^ or about iil>fi IIk mate* tlio aEcmn i-nua| !o four utmc^herEi - PThe Jaw 
m this respect has been Mnce datcnuiriEd wnh prrriainn. See pace 737 | Now 
it ftp** (u a eoniCHW-nc^, lLh. if Riull MCemm, alfW pr^Bte SQ 

r ?pq rttl^ncrraEC of lhe nputaivc forre, aniall ftbrtrwlinn, 0 f heuc from |,i«hlv 
*!eani will uIh> rt-dnee Iti oLmticitv in i=n , ,|.. t ,®1 

li'gUjrlMWlcd i r l odth dimijmh.d in hu\t\ y D^pp^Jn rf co]d 

thm weater item; tfcu w. it on be tuon raaifaly tid„ C cd it. it. ,„ caaj « to 
Wif certain proportion of the preaiure il hud before.' a 

Tu obtain the full advantage of the wring forces. It i ir , 1/E1 

sotiE coiitriTOKH: by which the effect nf the engine on the wart it i. Wording 
.Uuul.1 l,u iHIlfiinn, ar n^Hy * V «.d Mr. VVfltt doiised mtmy diffifreStmrifro^ 
fur <Li. por^tc i bill llirj aim ftpi-litd to Lit Eni -m t> ^ auy Llljtihfe 
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rxtcnl; contenting himself with employing iteon aIBBe greater in pressure than 
that of the a,tmoaphere, and stopping lh-4 supply ai ana-fourth or one-third af ttiCf 
descent, according to the eircli ftiiUm CP a under which the engine Wortcd, Aud 
though the curious und import!!^ facts thus elicited by Mr. Witfi imdeiTOUn 
to cemsmniac aEaam. were Pint made extensively fiuteervJCIlt to Us Lta^ they 
paved the way to new impravrorato nt a subsequent period by oilier persons* 
which will he uatidCil and illustrated kb the proper pkee. 

The EDOttbOUl Ifras of po wer ocoftflifuied by extensive friction, by the altcr- 
nnting ai'tJOn of the engine, Mid by the wear and tear of ?Ea parts fmm these 
euuI tttlifr cfiuseai became apparent to him ai am early period of bis pursuit! j 
and, whilst still engaged in the perfection flf ha machines constructed upon the 
principles before described* he bad diverted his apecnliiljonj into a new channel, 
in order to discover a means by which this loss couEd be repaired. The patent 
granted lu biro in l^fiy IsdnflH ihe description nf a mado for obtaining the 
effective power of steam tmburiliened by theio deterioration*., runnel y, by giving 
*e circular motian to a «be^"«r in. nlber Ward*, a RvfMf Engine; httl from the 
obscurity of tile specification on this bead, which rather nugget them explains 
meh % ctmLfiViiii tc r it is very evident that BtifemoR than a crude caacepoon of 
Ita structure hfld at timi time occurred to Ida miniL 

[It fi remarklitej enough that tio drawings accompany the ^plmation of 
I Elis, or any one of ihe six invention 3 included In thin famous patent Mr + 
Walt lias been A good deni, assailed on aceuuul of Elio Tuguencis and ambiguity 
ilk which 4ill hU descriptions &VC involved, end w bich harsh cnmmLntstora aoruple 
not 10 ivsr wu pram c dlS-iil cd. The very n BUiral desire, in a mind teaming with 
speculations, mi confident ill sis ovra neeottrM, to tube first grnund r snporndded 
to the cammerclal shrewdness for which Ills Country men arc proverbial, may 
possibly explain tht* A t LiUtlllll effbrfc fit ad f-protmitilk. j 

By hia om itdc&tnd It would appear, that steam-wb^l mured by force 
of itCbllk noting in a circular channel against a valve on one ride* and against a 
column of mercury of other fluid metal oil the other »Ide, was executed at Soho* 
(the munufitrloiy of Bolton and Wall flt Birmingham J Upon a scale of ■•is furt* 
and tried repeatedly, bat was given up, ai server a! ohjeciiuns were found against 
it whai them objections were, is not declared ■ hut this part of his potent was 
of no value bey&Tld identify LUl* his name as the first suggests of & Rotary Engine. 
Llndishearlciied by the first rnfan, he again, in tbe sjune year, 17^2* obtained u 
sreund Lilid deduct patent for two other devices ott a similar principal- Ttltf&a 
we wUl shortly describe. 
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The cylinder d d is aiI cllSht t*a ihc last, the interior of which \u shown in the 
cut: a the nak p to wllicb U attached tin- piattm 6, bj before, mud*- itwut^ight hr 
packing. * a me till prrujeclhan from a portion fif the cylinder tu the twist! f/ 
Lwft valves* E’j oiLriit -it^.LoiiCrijiii ihr pip.* ^ inio the cyWrr on each side of c 
■Ifenutlely. o / thIym fur fhmgitlg the «! [fiction uf th[- steam - j f vattv l=th acting 
in cull junction with e bo hji to open Of shut flH'n tuxnnuLin] caliun with tin- con- 
il^nge^ tk } through thu pipe h f Hi the proper time. LnW nrc attached U. the 
hv Whii-h tW VfaLvtfftflEt worked* from tuMwtN on the umnp-iwk 
lhimL F admitted from ihc holler through the pipe ^ j hlQ ahnuu-cheit, 
Ihc THlvfr/being open, rushes up the prpc, uni mlo the cylinder bt'lWcvll the 


C ^ in the preceding figure, represents a drum ur cylinder* of any giren dimes. ■ 
lions, lay 0 foot deep, and three feet in diruntier, *J- an axle pasting thrnngli 
alitffiLng boxes in the closed end* nr cavers of the cylinder the piston jacked 
mt the endi which mb against the- cylinder, and tithe &idu§ which rub agiomt the 
tioTcn, lo render it steam tight; this pistnn is Inflexibly nllathpd to thf flih tfr 
r p aTttlea or flap turning Upon a joint or pivot^ the MD£tT« :ud'- l» 

segment of a circle of Ihe ■sinu- radius a? lk cylinder- li extends the whu«e 
depth of the cylinder, U p&ckrd an i U idileI* an J, when abut, fills the splLT-e ai d. 
j, the pip^ fur ad milting strum from the boiler; A, the pipe for its ea'cupo inm 
a condenser. Steam bl-ifljf admitted through & fm-ssea equally upu& < :ni ™ “ j 
but it being stopped against the Ulie h the pitinn * recede* from the pycULLiv, and 
tunu the ailr a and a heavy liv^ktl round with it This motion it continued 
until the convex surface of £ came* iin contact with the concave surface id '> 
and, hy the momentum thus Acquired, forces t into the re>ce*i j 4 until thepisian 
again .7, when the vahe r fnEIUtg by ita gravity (nr moved by a tt-var) niin 

its drat pjaidon allowa anulher portion of steam k enter nod ncl US before, tbu 
Steam conLLLii-jd in tbn drum pitasing oil - at tliwi eiluiitinn pipe A. 

It wist bti readih" itnderstoud [hat llie iinii Mtii wailo ut itewn in working 
this engine, the shucks Ctnm-d by the mnlion nf llm tnlte, ^nd ihu laeility ^ 
derangcjnclit geneTaUy T are capital M^ecliona to tliia devh*, which became ^ 
Speedily ahandoned na the lirsL. The third CUfiEjivRU«* however, WaU vnry 
much superior. 
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ipiitail and stop e, The pi*d?n recedEnig from tha pHMHM dtfe** the dir in tha 
cylinder tWutb the other pipe* iu»l dcFwn dutragh the rake) into the cort- 
dVriHi r. whftsce It cseap^ by thv ptfrip f- The revolution of the psstsm *ao- 
linura until it Taaehet r, tm the Gftber side, when it Lh slapped j but, primemdv 
tu this, the vulva /’and j bvi- be*n fihut by their rapactm- Infers, whilst 5 Mid 
i have been opened* The steam has now :icoess through r tp the other aid* 
th,. piston and turn!! it III the eonti&nr direction; the fltfom which Hit per¬ 
formed ii* office escAphie down through i in the eumlnwrfc The first l.jh ration 
ra then n peated, revering the motion or the piEtim as »dOn or before it 
in contact with the oilier lid* nf e. toothed wheels oLfuchcd 

hJ the axle p P which work (v shown] by the pump-cods r JjP , and tha 

Blunder pump-rods .7 r. Tin- funner, 0 j>, m rtlppaed to drow water from a 
mine; the smaller on W only work ihe con dims big pum pa k L 

Thii Is ctrtaiiily a more skilful contrivance than Either of the prcccdt ug ; 
but util! the less nf steam, and, coJueqliclrttv, of fuel, must be HH^lderubSft 
Notwithstanding in phmallile fm tores, the engine WM never carried Lido pt&f- 
|[ OT ] PSficLLtion; ami Mr.Watt subsequently devised another rotary engifle, which 
is,' 'incluiii'd in'll patent ubiained hy him in 1 7^1: upon trial, however, it was 
found to have little or no poweri unit, therefor e, a deMTipt™ ctf if is nonece*- 
3aT y T Hlh aitempu in produce an ^tfectbc machine on tfau principle* wen! 
undoubted failure*; but still they ovf-ncA up a jutth which led, and may lead, 
to other and more nucceiisFui L-lSurte by other BHgme«i» 

W* ahull close the narrative uf Mr. Wall 1 ? inventione by ft rfry brief hotii-L- 
r-f hia dmMr-artlng f’ltginr. The firet engine of ibis klmh hy which the 
machinery should b-. impelled equally hi ascending and descending, fu pn^ 
puiL'ti in 177£J by Dr. Fair, in a published accncint of it machine whieh, with 
the sflllie quantity of fuel, and in jlii Cqiul (jwco of time, h,- sugersfi-d inl^ht 
| J4 . t iifld< to raise double the quantity of watt-r r.ds-ed ly attv lever ingnm 

*>f the flame dimauriuna. It ufonld appro j, however, that Mr. Watt hail lone 
pmriuuriv ■ •* initaim pi iiij j il an motion of tliij kind, li]jd hud netualiy riplaitiod and 
produced a drawing of St to the HoUac of t’^nimoiks, JJi I774> Upon tho oceiL- 
sioii of hii petition b>r a prolongation of th e term of hSft patent. Ill th at 
explanation L showed, tlmt after the pirian had been presaed hy to 

l|] L lHst[ii 5 rk of the cvliudpr, by ihattfog off the connexion between the upper 
pare and the bailer., and opening n eommuntcaii nu between it and the under 
side nf the cylinder, the Rionm b} Ihia meuuJ could he- nutde to raj.vr ns well as 
K/rwrcu thd 1 pL-itan mtc a tucUOUS Fpaee + ftrkkk might hr maS*> fltoLW ajifj below 
italtemalfht: and ittur, by 0 slight altemtlOU in the office of hU voIvlh. and 
the introduction of another, w hew and Valuable artloli of lit* engine might be 
obtained, which should not only free It Errmi the dead weight of cminterpoi^a 
thjit had previously cfleumknd the uivenhon, hut odd most importantly to its 
efficacy* 

Our limits are too restricuft iu describe this excvhvm madincatum of the 
tfbigledmpulae engine, tior, indeed, b it actually neCfts^ry, The ronder, who 
hitk irinde him&etf acqiuiitLted with the defaHa En.T.-re given, will rtadiily can— 
Wive rs manner of eltcelin^ it I hejides, the noLii' .-i th&t will follow oE thfi 
qnprovemeiits marie by other cmiuetit persons^ will neceasirily involvt parti- 
onmra wliicb, of themkdvrs will Hupply the dednimey. 

The hrsL nuuhidft on this principle was **XfCLifced same where about tiie year 
J 7-H1 1 nnd the lint public Exhibition of it a few years after. In the paEonta of 1782 
and im tbein vrntion of the parallel niotitni before aHodc-d tDj with otlierhige- 
niousevutrivante^and the appliatiun of Uic- governor are specificd: L-uiitrivancts 
that, hv diminijihing nhe canNurnpHou of steam and of fuel, keeping lilt engino 
always"at n uniform velocity, and rendpring its regularity pertnaiuml and oaiy, 
completed the groat aLchieYements of thix extraordiiiaFy mrm. 

fits reputation SlJUi been very- freoly attacked by Other enginerrs, .1 lid bis title 
to originatilv as fKtrl? dwbted and denied. Much of this reeling may be ascribed, 
perhaps, to'lb a manifiut obscurity thin! nms throughout nil bis Fppriiicatiuns, 
roiri to ihe chums set Lip by Olhvr pprsans for tbraiuy dcJilJgl 1 !i, she priiCtJcnbliity of 
whkh they ingeniously enough spooulrtfed vponj hut never carried into real cffccL 
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Mjinj efhii ptims, it u alleged, were the result of iufcnniiliaii suirdptitioin!^ 
obtained, or unfairly cnmmuriicnlrd to him* of the diiroyerfcl of andl permits; 
but oFE.be truth, of Olio allegation there appears lobe bo evidence beyond that of 
jraloiii conjecture^ Certain it it* Tiowom-, that either frent the extent of palro- 
nage nnd juccoh which Bolton and Wait CDjqpcd in the mnnnfactBtt of their 
engines, or ham olhcr unknown causey a great den 1 , of angry feeling Wi*A HWflJ- 
lb i* ratcEt of which may be gathered From Lire declaration of Bw late Mr. 
Bramah, that when men of better judgment bed constructed engine* aa good or 
better than their own, ,J they bnve just candour cunngh to admit lLe fner, and 
pride and avarice enough to chum them as their mrenti®n V r Rugged ia (he 
path which merit has to walk m 3 

Great as was the degree of perfection to which the ifcnm-engine had been 
brought by Mr. Watt* Lhtr dlAcovcrlei which lie, Lugcllier with hi* predeceasur*^ 
Savery ind NWcanscn. TLa.d made* fornMied abundant maiip rials forihu Exercise 
□f future ingenmly; and we now proceed Eo notice several nf the most striking 
ConlriholLEUs towards its completion., subsequently made by other mnintuil CIE- 
giTlctre, Ltl the cunlrivancE ofmrkuK Armn^cmenfft and combined Pill oF me- 
clianbm for ubtnlning the most full and effective operation of pEpmtl power. 

To obtain a greater power by a complicated force ot =itenm ( an was 

constructs J by Mr. Johatuak IIoisblotei (of FcnxhyxL, Cumwrdl) a LEI which 
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— l use two steam vet^el^ iti which \hr attain is to net, mid which in 
other ateafcii-el!]i;itiri arc calJiid cylinder*, Secondly,— l employ the stfuii). after 
It hu acted in the first v«^] T t- nyernta a leo&Jid lime in the other* by permitting 
)l tn eipimi itself* which I do by cm meeting ih& vessel* together, and forming 
proper channel* and iipcrtiircE wheruhy the Steam shall occasionally m m and 
put of the uid vessela. Thirdly,—1 condemn; the Btaani by causing it ^ paw 
if CCiHtMt. With metallic substance*. while water LA applied lo the opposite aide* 
Fearthly, ta d»rfiuge thn engine of (he water i-mpWd to flulltaua the 
ricam, J suspend a eedmnn of water in n cube or vessel constructed fur that 
pnrposf T on t!ie prhudplE j of the barumiMor, the Upper end hsmng open com- 
rnimiDstiuii with the itram ve Gaelic, and the luwer end being immeriPtl in a 
vuj^ael of water* Fifthly, —to dUzelmrgo the air which enter- the sEeam midi 
With the condensing water, or Other* Ik:, I introduce it into a *eiiftnvtc vessel, 
whence it i* protruded bp ^ HdruHUton of niMm. Sixthly,—that die L-imdcfiaed 
Tatt-uitr ah nil not remain in the it*™ vessel in which the (TtOlin is condensed, 1 
cnUeet it into ttflothez vessel, whtcll has open CommtlhLrttison Wllb the steam 
Tessda, and the water in Lbe mine. reservoir,, or river. Loatly, — in CAst* where 
the atmoiphere is to be employed to act Oil the piston, I me a piston *0 oen- 
fitwied to admit steam round its. periphety, and In contact with the side* Lkf 
I lie steam vessel, thereby to present the external dr from sn lie! ween 

the Fulfill and the sides of [fie itojtm v««L" 

A more intc]l£gihEe drscriplion of thh engine wa& iHhtcqilctilly given bv 
Mr. Horn blower in the ETi.-tftfajbTdia Bnfaim'ira r which thus u plain b it. [See 
cut in die preceding page J] 

Let A and li represent two cylinders, of which A ii the lame*!; a piston 
move* in each, having their rods C and D moving through collar* at E and F. 
These tiylmden may be supplied with atoillEi from the bolter hy mearu of the 
FP D G > *bieb taa a ikuge to connect it with tiae rest of the steam-pipe. 
1 hi* Btjuare part eg re n routed as brandling ofl to lusth cylinders; c and d am 
tWUcncka which have handles and lUuilders a* umml, wurk*4 by the plug-beam W. 
On tha faryjd^s of the cylinders le tr presented emalhcr compm nicMlng pip**, 
whosv aec&on J H also ifjuxrr, ar rectangular, having dsn two cocks, a £. The 
pipe 1 mime diatoly under the cnek it cstahtiihei a cumimmiciilnui between the 
uppef and tower parts of the cylinder lh by opening the cocfc k TW U a 
SinuJar jop^ OH die odier (ido of the cylinder A t immedialely under \ht cock d. 

T$hi.n (he emkw C and a mne npen,. and the fi^cks h end J an- shut* the itcam. 
from the hod or has frefl adtoisderi into the Upper part of the null evunder B 
nmJ thfl ticam from the lower port of 11 hat free admiwiun into the upper nan 
of the greot cylinder A ; hut d.c tmper part l3 f each cylinder lies no commune 
cation With iU lower part. From die bottom of the great cylitiiicr ptncccds the 
crlimtcnn pipe Sv T hflvilig a valve at it* opening into llioeylindcr; It thru bend* 
downwards, and ts conneclcil with the rondetiser. Ludj the pumi^rods taiiae 
0(e aider end of tht beam to preponderate, so that the ijiiiescom position oi the 
haaui ia (hat repro.nentr d in the figure, the pistons being at th.- Top of die 
cylinder. Suppaw all the codes open, and steam earning in eopinuAv from the 
boiler, nod no condcnaation gMg un in L.the steam taut drive aut all die air 
nnd^Jrt Lit follow It Ikrougls the v&kc CL Now fthut tin? sects & and d and 
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B has d intended as bras the beam will permit it, th? a team Isftween the L wo pmc-ijj 
occupies .LSiiir^t'r spoift than it did when both pi-stons were at tin? lap uf their eyEili- 
ityfN and its dc-[HJEv Jiininsslif H rii i h bulk incn^ -t-j. Hit steam beneath the small 
pisten ii, llicrtlDrs, notn balance fot the atcum mi the upper &idc of the same, anil 
ihrpiston II will act to dapr-Mi thu beam Wtlb all the difference of tbeai? pramm. 

1 mC ■lljg'htart view of tbi SEihjij'ci an lls! show, tlmt aa ibe piston dcieen ds r th n 
steam tiigit if between them will groty contimuilJy rnrer and leoa claalie r and 
that both Ilia Luna wilt draw the beam downward!. SujijKiae. now, that eAdb ntiO 
n^d rtitched the bottom of its cylinder : shut tbe rock w+ and the ed lift inn 
Tal pe at the bottom uf A, and open the cock-s & find d. The communication 
bjin^ nnw cituHished between the upper and lower piift of eooh cylinder, tbeir 
pistons will he pressed ^Uftll) 1 on the up[j,r aud lowur surface*; in ibb Elfelation, 
tber^fQfT, nothing hindetr tbs connter-weio-hf from raising the' pistons to tbe 
top. Suppoie them arrived fit thd lap : tbe cylinder B ia at llffi/timc filled with 
lttJ4id of t]jfl crdiiiary density t and tbe cylinder A^ with hT\ tfpifll alHoltlie 
quantity of steanij but expanded into ft larger space. Shut tbs sticks, fl* and 
an<.. open the rock ir, and the oductiun valve at the bottom of A, the condensation 
tijjj ng-Jil 11 Operate, and cause thepbjuni to descend; and thus the tqwratioU may 
Iw te pea ted dm long os ffLCani la suppliedmid Wao measure full of tbe cylinder 
11 nf ordinary Acain ii oipendihi during each working stroke. 

Professor HohUrm t-nva a. aeries of eliithoroteand highly interesting Cftlcnlaiion^ 
by which, unluckily for the ingenious inventor, it waa demonstrated, that the 
Bameelfati only is produced io Lb is, aa tu Mr. Wax?* cxpjrnfhm ctigffid; and 
these calculations ■K , ere ccutLemerl by the practiuci of thos-e which IIoruLSow-.-r 
DTECLed- Although be III i dr on untticce^fful application la Pari kmc Ml For un 
extension of the icnn of bij patent, it does not appear that his engine ohLaijjfd 
fUlbht patronage or Approbation. 

I a 1797 a paten | was tdunlned by tbr He*? 1 . Env-tao CAirV'HInffT, for a very 
Ingenious tun triron ce, of which high special Luna were feraed, from the Lriofs 
Umdc^ of ill efficacy. Ih-j sniture of thi* hi vetHLun, and the ehj «ti which 
Mr. Cortwngbi aunghc to obtain^ will be understood by tkc following figure and 
description. 

Ihe platan h moving Lfi the cylinder ^ baa its rod phflrmgrd dEnrcnrards, lit 

S' ^ wbkb La attaehrd onolbcr piston 4 moving in the leuer 

rytumcr c, opening into and being a con tin tut tlim of a. Frociitnc bottom of a 
ptp® ff- Ie nnbioting jn ihe ramlrtm, which u formed of two 
ran centric circular reaaeJj, belwetn wiiicb the ateatn U odmitteid in a ibin ahret. 
find b condensed by comii^ in Contact With ihe aides of tbe catidclismg 
kept eoaatsnth? raid by being' immersed in cu-ld water. The water formed by 
cundeiiMtian fiuU intn the pipe Fiwi the boLiosn of lb.E cyiinder j ihe bent 
I'A* Tn t 13 ^twined into the bo^ ft, which has a ffuat-hfliJ a dimt opens and nhnl* 
the viilvn jD r commimieftlJncwitTi She uLmuphere. A pipe >/ Arkea from this boK 
and cif^rsi into tin: boiler. Bictb ju ft. valve placed at i opening into Ihe cyHtidcr 
e,p innlfier at m (dan opening upwardi. The dpe ■ Dnsreya ataoin from the 
wilcr In ihe cylinder, which tiuv)' 1m abnt by the fall of the clack r. k la a Talv& 
uiade in tho pL^tou b . In the figure, the piston & ii flbown am d«MCcndlog by the 
cm*Licilv of the itCAtn fiawitvg from the boiler through j; the pUtOb 5, being 
Attached to the Hmc rod, is did descending, Whon the niimn b f^iicliCS the 
bo L Ioni of die cylinder o, the tail w apindle ftf the Valve £ being nr«d Upwards, 
opuiii the valrt, add form* n cOEzununicatlon between the tipper *aid^ of the 
puten and the condenser f at the iLanu: moment ibe Tftjve r u priaued lulu ita 
I me des cent of tlw crow-arm on thfl piatoo, which pnintti tbo further 
™wu™» of steam from Uie boiler; this illowa the piston to be diftffu Up to 
t it; top of the cylinder by tbe tnomantum af the fiy-wh&cl in 4 npnHrekbifng 
medLUm. Tho pUUm d is nlag drawn up to the‘top of r* and the, voire * » 
vftlwd by tbe ftHndallwd water and fttr which hare accumuhl ted In r, and in tbo 
von chi«r $. At tht rnmneTil when the piiton hoi reached the Inn of tbd 
^toder, the valve* ii iifeswd into its seat by ihfr pin Ar tail linking ibe 
J -™™' anJ M tilE " MSia ^ pi*tou fi, itTlkma the tad of Ebc t&Im* 
r p op«u It; 4 communication hi again cjlablishvd bctwesn Uie baiter Uld pUtoft, 
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anil St is fared til the huLlutn as before. By the descent of tho piitcm r/, Ihe 
filter Jinn] air, which were under it h In tfao cylinder.^ being prevented fruui 



returning into (he enndctising cylinder by the nfru tinier i, are driren up li kC r 
pipe in men the box n ar.il the water fa theisce cmwyctk min the buffer uiiq, 
it iijr fiscs dunvB tlie witlrr 3fl w f mcl whtliby its ACCumUlatim its rn'eiSLiirn ia 
increased,, It JiPttMi the Boat U downwards ; tliii opena the valve p t and fllfnwa 
jt In escape mtn the aLnvcsphere. 

The inuda of condensation waj (torn ti rally QfWliierfd b being liable !o ah- 
jrflLCUj. hut practical expettment* fiiUy canAmied Ilk- cxpt-ciolinnft at the inventor. 
The arfangem cn Is are rery simple, and seem jufmirablv adipErd fur pqni W i 
where amn]l power h required. T 1 r 

Abuut the J*W IftQl, Mr* lore* Ncroutnov, an UnglishmjiJSj. thrsTresidtnt 
at Pliiltiddphia, glTS a description of an engine formed on Silvery's principle. 
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fbr Tilling - to tnnt n ^liter wheel* which WHi fiSLtnd to pflSSrt" *i?rerrd ad- 

FiiQtMgto* MJimd lUc very ijopurtiujl uuts nf imip-bctty iai jjujJfitmL'tEon Jiiid 
duApn^i m erection. f 



A rgpwy|«dit receiver, made eirhrr ot wood w riietsL Bit U wnoia cir 
caiMroa pipei for cenvcjritiff iLr water to iho receiver, and thence i« tile jk n- 
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itftflk or ci-Eem C. [) l he waEef-whrpl. E the toiler \ F the Fi r well f uL - 
bi ipplyji tg the boiler with wnE up. (j Ij Uiu cistern a wilder ihe level of Ltu? 
""iter, in il ii.L-l, iliL- h's^r pipe*, II £. and tU* rimd.mser, are Inserted, II l\ II 
Lf.-- ^urfiice of the water with which Hie engine and the H iller-wheel sire BiipjiLii-i|. 
a rr, ihu afoatn-pipi- to nuuvey >> steam iV'iiti the boiler In the reaver; ft the 
leed-pipe, to convey hut walnr r the busier fr..iu Hie hot well F. 4- e r K EomltUis- 
Wg nppnrnlui; d d, the pipe which convey a the hut water from the condemn 
tu the hoi wtlh r -r--, vaIycj fur admitting .mid excluding the Water. /V. the 
ilijicEtfon-jsspe ; £ tin: injection cosk, and ft the condcEticr. Before any w^ter 
cbi] he delkrred on the wheel D ± the receiver., the ekteni 0, and all the pjp^ 
Itul-l Iw previously nlltd ; the Toko c k opmied, and the steam radiing from the 
Lulls r in to the receiver A, tho wat. r descends through the first pipe li, undpaiis- 
% v uJve tf r astimda litre ugh the see end pipe R into the cistern C. Hue 
Ciimmunk'atioti betieon the bolter and the receiver A being cl used (hr u 
Tfilve not shown ii the engraving, r tap Jifani enlcra the rmi d emsing-niue nmi 
in ite passage mee^ with jet of cold water t'mm the InjeEtiius-cuL-k V, by which 
U Sucijlidmvfd; niid a vacuum being made by ibis nscaJi* ki the n-^eiv^f, tht? 
waUrr k driven np by ntmcwplterir prt«nre into ihe pipe R, nnd becomes in" 3iki- 
man hur operated upon by Honing ihe receiver valve. Th* water thus raked 
into the; cMvm l\ falling through the- escapement pipe At the bottom upon the 
Ibfig of Lb gives motion So the wheel 

Thr advantages poas^rd by mm engine ko coikMtmotcd are stated fay the in¬ 
ventor to lie these :—That it k snhjnrt la little nr iso friction; has every facility 
which may be attributed to Eoknn ami Watts engine by condensing out of the 
n CeiVur, cither lel the tlitttlL nr at the lend id Lite water; that the water in the 
upjh i- pffli-t of the pip-- which adfdin Ujo recei^r iwqi siring, hy ili frequent * :=n- 
tnct with the ►t.Mm, u E; L -3t ncoxly e^md to that of boiling Water, is te pt Lihiforrulv 
hnC in ihe case tif iJidci.n and Wail's r^mes; and that a very amsll alfeam 
ot wateria auilidvriE to supply this engiiu- #vc a where Uiere h no biU r dl the water 
raided hy it brine rrfwnta into the raorvoir il H, There h, lfctKWevcr h thit dc- 
frflt;—That (u the surface of the water 111 the pipe becomes heated bv the itann^ 
nnd ns^ it is impoaHible to tkrrn a perfect wituitl the sarfoee of hulling Water! 
the efltfCtfce pvwer of the engine is by so much dun iblahed. Nevcrlhcle-si, it is 
a very sifiiph't elkeap p WhiS scrdceatile nuichiue. 

To avert the loss which wun Consequent ujmiu the ascape of steom a run ml 
Ihr- erdr» of tlu- piston, to make the i‘fcape steam eltbctivdy availihli- r and to 
r^uri- ihe can^imipEioq of fupj. Air, Ions HuQssmr, of Glasgow, contrived, 
and^ in lSUl, obtainod a ytafrnt firr P an Engine which bns in practice, realized 
a coEtfidcrdblo portion of she inwmet's expfictntnsiin. It dtlfFt:- Utils m con- 
htnjction from many either tmgittc^ oveept that 111 place of ime working cyllM- 
der in tlik p there are two, thu li»8Cr one h being placed Upon end forming * 
cntlliniantion with thr brger m H To each cylinder there U n piston fitted mid 
EtkMUefa^! together hy the internal cylinder D: nr lids cylinder Is so made as 
Lu have flic pklum in one piece wilh il. Tliis cylinder it made to that it may 
nearly fiU the small cylinder and witlinnt actual ennUd between llic twu 
Burfaei-a, TIll- working hiDtlfrt, wilh the voire*, nrr to be Tikced in rtlch a 
niEmner I hoi fttenin from the bdkr mty llflve frv^o acc.^ tbfongh the pmc nnd 
cylinders into Eho condensing veise] i to free iht whole of ihe ak, aa in iIlh 
li^uoj manner. When thii u done, the engine k set to work hy the valves b and c 
being shut, and hy that of a kft open, and wstvf j E | infr. Jhe cnr.drFisimi vbbh- 
scl c p wlietl a vucumu tfiket place 1EI It by mean, of the condensation of lho 
srcillU F hHo idsjO in the mider part of the large cylinder ns hrlow its piston 
rthisre being □ cmiginunkMiori fnirn ilia cnnrfcaiEtng veuel hy ihe pipe V) , m 
Ihe same tmu _lhc Steam from the bailer htts frte Hccns lhtmigh tha pine 
A aiid vnfvvtafl into tbe •mniJ eyllndtT o* ahEive nkton A, and exerts its 
farce upon ft* urf weiirt it downwards with ns Uiucfi faree 1U1 in the lunml 
nkimncr + Ikii a* le j* fmmd from vipcripnee thrd a eonsidernhie qiinnlity 
escapes pul ihe pirtoif, this pluti h in part detained by the aecmidmw pkniii 
o, and cicxts its force on Ul*t part or ammlftT section si ihm h contained 
beEwix.1 like rylmdero m mid D, nnd HdjitU in farcing tho whole dnwnwardj- 
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while, at the Same Lime, Ll i ■- si emu which 
1-r lodged in t lii annular space i i„ and 
around the cylinder D, prcventa so 

C m quantity &mn ocapfflf past tbti 
pkhHi, 4 L 1 : Would nth env Lm! he the 
case wfu itv- there j* no ureundnjy pis h 
L dft. und the vacuum U much tn ure 
eailipWte yem tliv first piston; conse¬ 
quently, there ii a greater power pro 
dLlrcd front a smaller quantity of steam 
than with a eiEigle piston. [luring the 
time of the phN.i[i s d^etnt. the sit uni¬ 
valve n is shut, ami the elttlklty uf the 
steam w Likin the cylinder? earrieft the 
plsloEifi f^rw^rd to near the hettenn of 
these cylinders, whtll the Velvet h and e 
art opened by th# hai^dles and plng- 
wurk, admitting iLle steam to pass from 

ihc upper flida of berth pishm^ through 
the | n|n.-=# B :lll iJ E La liie condeTiimg 
VwkI C, while the culm ter height nt 
the other Etui of tha beam, or thu con¬ 
nected with ji fiy-wb^el, nim) liie pis¬ 
tons Again, when the -valvE-e 6 and r jii 1 * 
shut, and that of a t,pt-Ett : d Ly the ptug- 
wtiHc, wheel iho urigirle mokes another 
stroke, ns before. The jualon^nnl R 
jot Ha the working-beam in any of the 
mum! niodesj. led, in other respect-id, the 
engine 14 much the same fu in common 
pnicdce. The specification of tilts pa¬ 
tent ^describes the inganimu fiiniSCe if 
thia inventor, Sec artide Fuhsacri, 

1 n 1802 \fw^TnEvni! i ci Vm ,i sc 
Jtwo engineer? lauding at Cftuibu lime, 
in CortiwaJh) obtained a. patent for u 
ii igh-pre^tLre engine. The ii rat opplica- 
t3on tit high-pre^slire stc am to an engine, 

Wha, jls previously i-Utcd, described by 
l>tl|Hj]d i the neat propoaid was VfcgUrly 
made hy Mr. Wall., in the fourth 

ticnlar of hfo sipeeidcaEjrji l uf hut the danger incident to the employ men I 

nf ttu agent so formidable, w m CotLsiikred + W it would seem, loo perilous an 
obstacle hi tlic way of its intrcidiictjon ; and up to this period* practical men 
had been cutilented with the hare conviL-lion of ita adaptability, without tijcilf- 
ring die daring rtik of ita actual urn rations. 

[The dktination between n bi^h-pre^ure and a Jow-presaiuo engine lies in 
the former being wrought sulr-ly by the Eixpanjrivc fores of iteam upon the piston 
. > n ka Mfeti! iiad i«tcnU whilst, iti the latter, the e but id Ly «r the Etrsm 
u empluyed in lieu of atnji»pheric pressure. [Sec p^# FID.-) The adcarir- 
twg-c-4 of a hlgh^preasure ctigme prr- chiefly the simplicity and cheapness of ita 
cnnitraetioTK the small irpjk. L e which it occupirs, and the iTmirguosiy greater 
foree applied, to the piititfi—the procure at whirh it is worked extending fre- 
quently to aiity or ^hty puomb per njunn? inch. To these advantages, hnw- 
evcT, are oppe^d the liabi4ity of the boiler to buntLng p and thd ImunErmenE 
(»f the machinery by negtigence or muiflvcietH -urrngtu of the ttitilrlial] 

Tlie object tLPr which -Mossth, Trevlfchi-ck ami Viviam^EMgned their enginEj 
that it might he applied to carriage! far locomotion, for which the atnn>. 
sphcinc enginei, by their hulk, the cumbruqi ttlflehSlH-ry nf thn condclining 
apparatus inii other ohi'ioua consideratiana, wefa L^iita ujjdited. Fwraaking, 
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therefore, t he now weH-beatan pislh which thrir pncd I.'cniori hud followed, m& 
fimiricij in their attempt by r In- fndlitSei which flqjpc-rlfmi^ of construction [n 
the dt-Us]« trf inc!c]ieiLiiniii a! this tnqpatiTnrdi'd (fkdEuijes ihntthe curlier espefi- 
ruontnlLfit* certainly did not pu^Hies. and obtained uiily through iho- jutc-ntum that 
li.’rJ been uxcfted by the Hui-ej^ful impmvememi tn a*U- in other eH^teu-5, J 
theyaE length contrived n machine* the hir reduction of whiell T by ita eXcellencft 
nod efficacy, formed a new tTil in the hi^tuty uj' tUmm power. 



A r /%?- 1 , represent* the boiler* made of a round figure to bear the oipaEilifo 
*cdon of EtroFg steam, The boder ii fr^ed m m c^c D, luted imidc with fim 
day, the lower part uf which coiitlktitcv the firc-pfcnv B, and the upper cavity 
aifurdaa apace round llio boiler in which the flame, or heated vapour, dr ciila^s 
till it comet to the diutmey E The ca*e D and the chimney are fixed upon n 
platform F, I bn cafe being supported upon four legi ; C represent* tins cylinder, 
enclosed for the ninilpart ill the boiler* having itl nolle, itefl^pipc, and bo It Q 111 
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Oiiat rc'l In ime piece (in order (u resist the strung steam j, ciijil ulsa villi the s*wrlittJ 
in which the iron uprights of tb** external frame are firmly fisted.. G reprflfenti a 
rock fin- ermdurtmg tls* stirsm, Jti mftv befimtc- charh mli h* ifhs»rmg % 
!* which in a ptan of tbit kip of tbs cylinder, b t 2, r^pre*ep(» the pjiiHjjge 
horn the boiler to the cock CJ } this passage ha^ a llirniltv-Talve mr shut, jufjuirt' 
libit by H1 UUldlc, so as to wire-draw Lhv ileam h an il suffer list supply I0 bt2 quicker 
■or slower, The Uoaitiuli of Eba cock ip pueh that the p Hmaitthiat lfin from tliir 
baffler through by a chuntl m the cock, is itudfgtwl to d t the 

Upper space of the cylinder above the piston, M the same rim* that the nlL-om- 
T* i | mi a (more fully represented jo fk-,r r I r j eb nuidc lc afford a pastsAgC from the 
lower spacs m (he cylinder, beneath lire piston, to Lhe rhaBlirl C. through which 
[1 jl‘ steam may wcupe into the outer nir s or be directed or applied to hn-Utlop 
fluids, or Other useful purposes. It will be ebriouH, that [f Uie £oel In? turned 
□no quarter (if a turn in cither dinwdoo* It Will make a CDnmiLtnkbliou frmn the 
bailer passage ^ (o (be lower purt of the eyliuder, by or through at tlie some 
time tfnl (ha passage from the Upper part of lie cYliuder* will euinmunkatc 
’mils C t the pint^ far conveying off iha item it. P Q I* A puttm rod, meting 
between guides, imd driving the crank It S t hy menus of the rod Q It, the 
jucU Ci f which crank carries tots fly T P and H the liret mover to be Applied to drivi- 
tlie maebinery el $ r X Y is n doable ieoH, width, ill Eli rolttduH presses down 
(he small wheel O, and mm*s the weight N + by a motion in the joint M of the 
lever U N", from which downward* pmceeds &n irm M L, and tocttequeriilly the 
v&trrmEty L is at the laintt time urged nut wards. This action draws the Li err i - 
aonlal bar L I a and cumra tii— lei dr Uandk 1 II T, which move* Upon the Mil 
of tfaeeudk O, th rough ouf^lbor lb of a rlnde. Is must be understood that II I 
is forc-ahor ti> Lied (the extremity I being more rrnJHkEe 1 from Iba observer iliall 
the extremity Hi, and also (bare Is a clack or ratchet- k hetl on the |Nirt H, 
which gatheri Up during the time that L h pnisiug ontwarrls, nod dotf not then 
mijve (be CtN^k 6, but that, when the pmrt X uf ihe mail opposite □. that is to 
&ay + when the pieton \m atnjut Ehe top of iu stroke then the wheel Q HuddeElly 
falls into the caneav^y of the emu!, ami the rxtrcmfty uf L, by Its recant, at 
olicv poshes i H through ihc quarter eirclo^ tpirrie? fi& it Ul£ code G, and 
Minn (Its Steam Upon the top of (be 1 piston^ and also odords a pa^saui for lbs 
steam to eacisipr fnMn beneath the piston. Every stroke, whether up or down, 
[inHiacea llua effect by tliu half-turn of (he snail, and rm-ciws the steam wavs 
as befiare described; or tlic cock may be turned by vimMIS Wiill-knnw n metliou9 F 
aEicb ns tho plug, with pin I Ot clumps striking nil a lever in the usual wny F And 
ihn cffiaci wdl bo the lame, wb^lbfer tile quarter turns ho mud* backward GT far- 
wardp or be m direct circular mulion^ its ii produced by the machinery hero reprr- 
sc □ ted. but the west of ik cuck wdi be mure unffurm and rtsular if the turns 
be all made m the 4a me w&y% Other illustration a of ibis simple and Jbflandful 
machine appear in (be artfcfc RsILWavs. 

A potent wa« obtained by Mr A nr II i; I* Wootnu in ISOi, for tmpnivrmen U 
id steam-enginoi, founded Upon an assumed discovery' by hlm r Fe^Htcting (be 
expansive properties of stcaoi. T( bod bceti auerU'd, bfare bis time, that Kteam, 
acting witlJ the expuilfro fore e of four pounds per square lack was capable ot 
aipandtng rbfcistf in- four rimes ihe vubnne it then OCcupied + aud be hUII equal 
to the pressurs of lbs atmasphefw Mr- Woolfe's experiments lrd him Ui infer 
tlsat, in like manner, Hearn of the force of five pounds the tqmto inch, could 
expand itself to frvs times iu volume, and so on coirexpcmdbi tfly [ji mmifriizai 
rrlatioo up to twenty,, fnrty,, ami fifty pounds I be square iueb. Subsequent 
lEowcv^r, dmnouslrslfld Lbs error of his cxpcrimenls p sml ihe cn- 
tiw fallacy of the proposition deduced fitnn tlicnL In a former^-age are given 
tables uf the expansive force of steam at d Life fen! trjDpendurtl, imil the gene- 
t J nl Correctnesj of the "toEefucnts oh left there approx has been eijic^ establbbcd, 
hi (lie vcKults of an inquiry ini ri to ted by the French Academy uf Sciences. 

Aboiil ven years AfO a Committer was appolrUrd fur (be csIivbis purptwMSuf 
il&c L^ftij in mg tlic fact hy Ibv test of iui€XCcp(ioi]abIa sSpefipisnts; and theae 
wehr of ■ucfl AMiurt, and so Ccmduclwl, os Lu del rnnine (he question with suffi- 
men! pTfretsugn fnf all praeticabls purposes. The commilEcc reialvod to estimate 
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the force of tlu Eteawi 1< v ill o column of mercury -i j Ruined, nn.il far this tiur- 
pncm giiiss tube, eoTui^Li^' of 13 pincea t L-acla piece tw& mctrei (7B.7-1 incl 
in length, S nulli metres (0,2 of an inch) in dsnmater, am] the name in thickness, 
woe prepared li i J cTfcU^d! ifl >h-' t tutor of the dlbijildiilEd church cf Sl Geftevfcfc. 
Lent the safety at the oppirotiit might he endangered by the sudden agitation 
af [be mercury under iElc? notion of the ate am fru-m lb- buiJitr, is id] id of mano- 
metcr was tonatrucecd. in which the camproninfl of el given Ytdmneuf air sbullM 
be ascertained by thn column of mercury, and aJftenwird* bo employ ed to men- 
■imi the chalicKty of Vfl^jur at \ uri^is n-mpcrii Lures, In this way the nstamotia 
would bo a= accurate a=> if made directly by Lke column of mercury. tin-..! pro- 
cauti-'Ti i wore liat^fl to uvetrtam the temperature currectly. The first was Ur 
Like MCtuntof the cooling eHi*:t of lb* air fill that part "f the thermometer which 
was oaicrku: tu- the boiler; this was dune by retaining it cnru Lan tly at the - Line 
tflmHntDft The next wn to prevent thermion in the capacity of the bulb, 
by allowing the vapour lo press upon it : this was efl'i-nu-d hv polling ihrf tber- 
iDtQgdn Wtl llthlt tiiin, cloud at one extremity, and filled with 
mercury; tbes& T when fitted to the iMuleri were made (odeaeend, one to the hai- 
T^m nf lbs bailer nearly r to give tb o temperature of tbe water; Uld other to w itb- 
it I a few iiithrt of the water, to give the temperature of the vapour. 

The temperature and pressure wer-j ther. experimentally use erUin ei l ap to 11 
j itirnnptiem ; at":IT which n formula tru sought for, to determine higher prpi- 
rarej T end the* accuracy of die forondi Lttiimatcly adoptee] wax evidenced by in 
near correspondence with the results cf the experiments actually mndc by means 
of the apparatus: the greatest, error was found at U .itmoapbercs, and wjuj then 
0,9 of a degree. I t was mure ftL-cUnilc for tbe higher [in ^urev being cal cu¬ 
lated from them; and the comOTII&iamihi entertained no doubt iba! at 50 atmo¬ 
sphere* Ibc error li not mare than U.l uf a degree. Tile subjoined Table exhibits 
I Etc Estimates thus derived: the fir=>h third, ond fifth c«plumns repfuedtiug the 
rd-iilirity of tbe vapour (taking tbe pressuru of sbr alcuosphcro as unitv F ) arid 
the second, fourth, and fusth, ttprcUtitingf iElc Ecinpi-rsaiui'e according to tb ■ 
t hettnum cter of Fahrenheit* 
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M; ; Hi^igr A ti l lYj of Loiut.m, obtained a potent m 1307 for on engine 
qf which tbe ent on the foil liinlhff page is an iUimmilbn. A repreicjiU n fra mi of 
thin cast-iinn r for tile purpow of fi i i 11 g lb c cyKinder. B R B two Cold-water cIstoni* u f 
■uffioentstae to admittdcuy access to pumpy within them, commuurcnting witb 
taeh other by n pipe a, C, the cylinder, inrtuuoded by a ca&mg h t of copp--t or other 
■Riitrnalthe 4pm between them being filled with wool, m ether bad conductor 
of bent, D. tfte pbtnn rnd, joined ta smaller roda eamtd down OH each side of 

VOL. H* 5 A 
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TKtjlitipal m^titra of Lite rvd& E* uicl die pistun-rad D. H f a thres-thnt erTflk 
J ¥ a eftrij brim ft* working the pumps POM; Its motion La pro cured by having 
m fork undem Hi h it, which tDibrit« mve t*r the cratili JJ f on pinch is a roller 
for rrnticuig friction. |iy tLi_a means the fort, and, cain«utHtlv H the beam and 
mmi^ruda, arc reciprocated Ire ihe m»Uitiuti uf die aboil K, ihz fly-wheel. 
L f ihe fpodN^rr, tftiiikitiing llic ai^paEnp the hcK^watdr eisicrllp and 

hot-water pump. P p the cald-woier ramp. Q t Lb* ifljtetjbit-coct l K, 
the ilcam-pipc freco I bua r bgiJcr Co the cylinder. Sp the edticeifin-pLpe. The 
steam a luinuiud iote the cylinder by a four-way cock p which diffen bni that 
gern'i-ully ufied, by iti being ccnritier aMy mure tapered, which effectually pre- 
■^rhti it frum jamming by Unrtpial expand im or CuiilntliOiL,—ui evil to which 
lb« comifian ™h h liable. 

3 h• i ii« Q "xcecdffigly imat mail t'fFcclaTP contmaacr h and the engines erected 
by Mr. Mauddey uji thia nistfiliciEima, Folly rraliEed the flipertaiian* of the 


the cylinder to E P and haring an opening or divfejuo^io M to avoid ilttes taring with 
the main ihjifi, Tbeae rsda, si thesi lower eudig ere fixed !■> a wheel F t with a 


fluted rim, from Ihe centre of which a. connecting 
of the crank r The whed F runs between two gtni 


1 id the end 
preserve the 
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and* by the tttptfcr workmanship exhibited in all liipir paru jrjiineil 
r-rhin, a wEll-dcserFett popularity re one nf ihc Wit engine buildupof \m 
iLrty. 

-V “ ™c!uiEnn to thll ilccnu n t. flie two followin': m odEficaLana ,.,f [he ^fnin- 
engim? jvn^ introduced, which. together with lie .Wripti™ heTnni given of ihr 
dtmuspljt'TEiJ engm?) ELrtdir Soieaton’v jmnvi.iycmcnL^ mny be taWn .ls (ati- illn«- 
tooti ( .M* of tin- tine "Stotiesuf this. power, En th e most simple sad eObettW c.-n- 

-T./’f? i 1 ‘ Ve lKen us “™*"S S«»ral topresentnliuns of [he stale to 

wlni-li the lugh-preiiiire and low-pressure engine? have ln-cn now brought From 
amuiig tie thirty exceftai tntfnea which proieiij from the cslahli-WnU .ifn, jr 
ltiannfiicturerj! at the present day f it would be bo easy tost to particularise am 
ono ciduuvdjM being tlic beat in ainbrivancB arm workmanship ■ itw eooue'h 
to instance such to have boon W, Uy practice and tapering r (p he among 


%1. 



The firn represents a portahle hlgh-premure enptp, of great ranplidtr in I Is 

made^Xd ltJ ^ which fhediLitigs were 

msde .» calculated el too hotoMtower. md is employed ot Sheffield in i£orW 

ttow ptora ofjtogs heltowt, nrid 111 turning an uonaqu grindstone used fuv 
pt mg the fiicci of midli. Hie blinder is seven inches in diameter. The 
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engine is worked sixty--ix bourn per ^cek, atid cruiinmeai one fccss of small coal 

nr lliIctk tad 6.2GCS gallon# of w&E^r, in that time. 

Fi$. 1 is slide, AELd Fiy, £ a front elevation ; tEiu buikl In whieh ± dm vis to 
the inisne scale, Si glvttt vender llic article B&lLtft, at page tfl9. VoL I. We aluill 
ilvec cfo fc briefly Btile in th» place, thai st Li of the fonn of a. long cylinder, fixed 
hnrixuEi tally over the fursu :-c :i n d main fine, I Eft- flame ttftd healed gnsc* Ei* [ng 
rrmruetf through a fad*, running Smigitndhpcj.il > 1 tfirmngbmit the Bstrnor of tlie 
buih]]\ in ih dir way Eo the chimney, A stone final anil cuulller-Wfiight ia em¬ 
ployed Lo regulate the height of ih-j Water, in the UaU^tl maimer. 




*V- £ 


k, the stea^o-ps^ leading fhnai the boiler, in which u the ihrutilB-raitf* i ; } t 
tlie hide-pipe, in which work the abdi™kM k k moved b? thrrad J, Attached 
to the MCClitrki^ Lathe abaft of the fly-ttbmd il m bras ytuffirig-boxea * 

p, the upper steam entrance to the cylinder f q r f the piston-red working 
tlirough the bridge * t and cosstmuninHing with the crank I by the aide- 
-nds rd i*.—farming a very simple parallel suction; r c, pedestals -nipport- 
snairt shift, tham-rollLlron of which gives motion To a paW 1 of 

--wheels alid thereby Eo the governor u > t the expanding rtf eantract- 

ini of lb* arms uf which raisra ac depress the &AUt a, and acta on the 
valve i, through the medhiE(:i of the lever t wid handle 4 b th* pump foT 
mpplyiTig the Wll* through a feed-pipe {ml ibowis) worked by the rod £, and 
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wctutrie 6j 7 7 uru the meld cbteks of the frame ; S, iho mutal fouagntimi 
phiLE, imdrr which ifl a kmflill diturn (not shusnO cuuLmtiiJig n djty'ri consumptsuu 
fur the toiler. At the bottom of tli Licidr-pipe Ldfln cductionr-pipe, (not shown, I 
fmm whiVb the it^in ti dtsi: Imrgfcd into tKe cistern, to heat the water far sup¬ 
ply ine the hoiler after the EteamifuiE performed its oHhse Lki SliC- cjlinger. The 
fHfriphcry «f the dy-whed is round in lIj iratuvme section, and of cast iron, jbe 
arm- ->r radii are of wrought iron, and are ins^rtud Lula the former while casting. 
Fmm ilsis uipluu alien of Lhc wood-euta tJie operntion uf the engiu #will be eaiily 

understood. 

The ca.umpie selected of a low-pretjur* en^ine h ii of the Cffni'tinctkni mnnu- 
fjurtMft*! by Slesits. Kothwell, Hiek P .itul ftothwtll, of Bull on, its LummW 
Tt la a portable engine oM2 Imr-iea' jiowcri the steam cylinder in EUullOS in 
diiiiuiciur, having a four-foot itroke h and mul in ^ 27 pet minute. 



fliij engine eniHinti, in tlif- first place, of a large caa t-iton plate, firmly bolted 
to atome or brick-work, <m which the whole of lhe materia]* are fiaei Tlie 
beam with all ita appJndeges, is by this means supported, without being at all 
connected With the building, by a double diagonal fimtiie, uBfrhaJT surmounted 
by an entablature plate, to which the bearers or spring beam* am attached that 
receive the atuds or centre* of the radiiu rad of the parallel motitn' the 
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estreme eruli of whinb ore inppcrtd by a pillar tolling on abrfleket pr^Cftlng 
fitm the buck of the cylimfcr. The pedestal* i il which the gudgt-sm al the beam 
vwks, mu til. the oiLtnbUtore pinto, and ^tre firmly hocut^ by bolbi passing 
through the wlmh‘. The side w fills uji which the foundation plate -net*, arc «.-j 
br Asunder 35 to allow ftfluDacjvnliy wide TEC&Mtfo receive the imink-siam^ cistern, 
with it,', air-pumps and condenser, hut and ccdd-water pnropB r 3.5 well uls to afford 
f Qt " petting dn-.vn Cl? recun? the eiuli uf Hit' bolts. The governor in nuji- 
jiurted by 3 -tandunl pinged directly avi sr tb.,- ernuik shatl, ami is turned by n 
hi|i 1 L r l , j piir or thfTCl w bawls. ! • tipper part of it b hollow* li> receive a small 

rod, 1l1.1t i: attached by a cross pin mu brass eliding socket.) which is connected 
wiLb it L e governor arms by Ewu email links, and partake of the motion cummu- 
N mated to. them by the movement uf the bails. The bij ■ . 1 1S rod lusa. n i l iiii.j)iuni.L[s- 
tmn frilh the thrcrtllf-Viilvca, by means of the lever* futed tu the ceiling of the 
c&gme-hQUfu. 

The kindd luiUer attached to thii engine Is of the waggon-shaped fcmd> a full 
deaenptmii of which hfr-« id ready been eirem at pu^o lEJ£f uf the liist volume of 
this Work, 

The aecilhl cylinder atiil its casing are c 4 at together in one- pig^e - r the &parE 
liffwiit ihetm [■■■ constantly filled with strain, wmiJt prcVdlti any condensailun 
taking place within the cylinder, and rarrea also as a condUCfti Li g ^plpe for the 
•‘U-iiriL in 1 hi: bojci-s E„ can l Mining tlie eIj diog-v ml re*, (which ore gen erally called 
D valves, from thesr ninrEnhlance in firm lo that letter.) thrtmgb two separate 
amcaliDgs fur Flint [n each of which 1 * plm i-d a throttle-valve* und 00 

Lheir ipindlti are (even, ■:ummimscailng bv a r^d with th»t goi^murt fur regu- 
taiLiL|^ the speed of the engine, 

The aLidi Ng-Valves are pelted on their eimdnr aides with u soft fubslnuco of 
li^fnii ur das, and in consequence of die steam being admitted to the under aide 
of the lop valve, end the upper side of the bottom valve, they of couniia 
rtquice r.o more fur© to mow tln'm than what is necessary to overcome 
ck ', Irictiun of the picking and the surface Over which they slide. The 
wl-iiiuE of the valves- and their roil* are aoitimtcly counterbalanced by a 
movable ^ weight or a lever under tin: cylinder, Blld are moved by an cC- 
i-t-hlric circle, or the %-wheel ikft, fiv the flJTangftntllt of having two 
tl^raLEle mivea, iIle hfast difference in weight between tliyss- porta of the en-* 
nine that nrc attached Ei.i the app^itc ends af tJlC tfOrklng beam, r-gn he ri.*gil- 
l.-Ued, by allotting a little more steam to | m* in Eiio *aine time through either of 
11 le valves, ai he fouu d ti cccmhij.— tbii rchy cqoalisLfig, ftj much lli tmisshle, 
ibc eicLluu uf the engine. One pipe, G* only u reytlitcd in Iront of the cylmEler, 
uiat for the purpose oi conducting die st£iun from the upper side of the 
p^sUsn to .he condenser._ U a a vessel in which the condensation of the ateMii ia 
e t! tEcd Eifrc-r lln e*pape fttitu the cylinder, by ail mil bug a quandtv of cold water 
oot a t lg cundensmE eistejti I + through on injection cock, lim opening of which 
m TejuJateq by hand, fhe s emdensing datem h supplied wili. water by the 
C ' J ^ i* th- B litit Water pump, u^d h?r miabig water lo supply 

, ^" jL tr j ^bicn water pjoaea throng!:i a ummJ valve, and down tht? SUme pipe 
thriL cuntomi the dam|:er-fioaL Thii valve L-i enm^Eted with a lever, having out 
of ita *ui|a couneeted hy a rud piling tli rough a pipe with a stone float, that 
nses and talk frith lh t ittrfocc uf the water in the bnOer, and tlucrehy adniLtling 

ITfrZ CI V ljir ^'T T IIU3tit > u m ay be »|Ukite. Thiav pipe, for the 

, ^ \ Lbrough, Ei as several fldvauipgei the method ofi.a^irig it through 

ul s u mg- os un e boiler Eep; a*, in case the hut-water UQffi hy msy accident 
■ honld ernu to aci, and the water get U* hi the boiler, K slcam wiild muko 

«rfhJ , ^ f 4 f M E fln} ' happen,-show log instantly that mch 

was the fact, he moment a got below ibr cud uf the pipe. The fnetion Iw- 

1 ^ ™ uniform rC- 

Si™? ™ 1U ? w l a frfj ^ cjate? Ri canttiniug the hlow.valre, fm the pur- 
BHt ^ ^ to CrDm ^ cylindfir* &c_, prcvkiits to the engine 

t , QCEi Pj^ l4l * rDn "I the foregoing muiativo wf the urigiu ami pniarem of the 
t vantHM engme* . r |,ct.4 fin illnitnJio„, i!, £ rf t!, e , t TtraI icvenlnft 
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Lave been inhered to &$ closely a3 powriHe: and where the comm Varies of early 
hlstarlanB have beromc, els it were, identified with the- p-xpSauntiuna given, it wa* 
eon-iidein'd prfferflb IL L EO adopt Lheir own Expressions, than hv clathilm them in 
other l^inguage, Id affect an air «f fako originality, The writings rtf Mr. Furev, 
Bdr, Stunrl^ jmd other able imnostEgator^ have. in otx.^K’ndkatHiiCH^Twcn mode- 
tributary to the mote bImt ruid. hLCLil EipUcfttfim of the particulars upon which 
the? were reported to for information. 

Tame T*ad<M who may litfin tcaqilgiDt tbinmclvnirUh [ho Turioiii uiodifi- 
caLinuj of tiis engine by other mid later in verESott, will find in the Appendix u , 
CraffnwAY Will Hebert's Jittery a mUrti citcn^tvE Esa'OUttl than ii coiitabied lll 
utiY other published wurfc. 

In Other pcrti of this Encyclopedia, under their Mj-vcral titles, are described 
various him jficatioiti of the CdflJlUuimt p^rta of the- mEchani - rH of stenm-engi m-s; 
such as Buikr^ Valra? r Pistou*, Parallel Motion, &c. t lbs absence of wldch Lu 
this place Impfliia, perhaps, the BomptetHLftss of the de&criptlolin ei'/eu - hut, for 
the reason ji_uit asngmd, their in traduction waa unnecessary. The nmn*rmu 
tnvcoiLons of stsem wheel* rind ftftlrj engines bavu been very slightly dlludL-d 
to, becwUs*, although imich ingenuity u dEapJayed in their contrivance,- yrl h B « 
regarda the greater number, practical triide have not corroborated the opinions 
at tint cntntaluEd of ihtfir Utility; it was therefore ihooght better to alloE the 
*p« which a dcsrrlpCion oF them would have occupied, Lo more practical^ im¬ 
portant matter. The other mod ve powers which usually r*£eife incidental notice 
,n works an the Stenni-Entitle-—such aa the ^as vacuum, alcohuh nir-enginea, 
&C n arc described under their respective heads ill ibis work; fgj which ace their 
i nil tin] kitcre. 

STE,| M-CARRIAGES. See Hailwats. 

SI JlAM-XAV|GATH)N. TIic propiibi'ijn of ships and boats by the tipan- 
£Lre force uF steam. Amount the immmerah] # advanlagES derived [torn the 
introduction 2 .tr*:im ui a motive povret-, its application 1(1 the purpose* of nas-Sr 
E*tim> very fur imrp&EEea a]] other, in importance. If, £aa our ablest writers 
and political et-unum it L» admit,) highly beneficial cPllte[|ucTiccj liave reiyito!, 
flhd Wdl continue tn floir, from the great improvements made and making in 
our intcmgl emu mi-l ti icotiuns, it necessarily fallow*, that by extending these 
facilities from ft singlecomm unity to tli&se oflbc varioua nAEdOtiR oflbvaarth, eud 
combuiin^ their interests by a rapid fnisrcbimge el* iMcIligenoc and productions, 
E-lie uurS’ important btDrfita must t> Ilnur,, In rEfErenM io onr increassil powen 
of tKifiaitiao by steaEn fr^tn plnco to place, ctn eloquent writer ki uh^Erved P — 

* 1 1 ho coocctj ErnlEDii. of mind sun d rXcrtann which a gr^at motropeilii ft] w nya §x- 
hibJt^ wiD he extended in a considerable de^roo to the wholerrjtlm. T3sesainneffect 
will be produced as tf all distances were [etatacd in tbs pTOportion in which 
tlic speed and cheapnEss of tntlsil atn increased. Towns at present removed 
sntne Start's from ibe: metro-pdla will became its suburbs; others, T1UW at n drty'» 
journey, will bo removed to its immediate vicintty; butcatt will be carried on 
with fti Inueh ease between them and ihe m^tropalii^ as it [s now between dii- 
lant point! of the metropolis ttielf. Let those who discard speculations like th™ 
»s wild and impahable recur t& the stale of public opinion at no Very rdimtc 
ueriud, m tins subject of ■teftCMJavigftlLOIL Within the tormnry of persons who 
have not yet p.uded the meridiftU (if life, the possibility of tm.YerSEn^ s by the 
stearct-riigidEj the dliumck and aecis that ^rrOLind and interact ihi^e Islands. 
TTA.I r^anled da the dream of nithusiasts. Nautical men* and men of science, re¬ 
jected such apaeulfttinni with equal in credulity, and wiLhlttU less than scorn for 
the UhdcTstnndmg of thwe who enuld for a moment mtErtain them. Yet we bftv& 
wither'dit^m-chgini^ ttUvcrsang,, tic- 1 these channels and seas aU.m-,, but sweep¬ 
ing the fee* u! lb* water* round every CEWtSt in Europe. The seaa whieb inter- 
P c '=- OLir dominions and Egypt, ami LbsH which Kpamte &ur 

own iborirs \mm cur Hrst Indinn 1 nnee&sjon*, liavcpdbred an equal] V ineflccltittl 
barrier !u lb powora. Nw hare the terrors nf the Pacific prevented tha £n- 
terpm* from dinlbUqg tile Cfl|w K and reaching the abort* of India. If steam 
iKTiot iiKd as the tmly means af connecting ibfi moet dLstani pobta of mir 
planer, it b nut becaiiso tt [3 inadequate lu the aecumplkhincnt of that end bus 
b«auK the supply of the moferiftl, fm m which, at the present moment, il 
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derives It* powers, 1 3 re-si nrie-d bv focal and acridentni circumstances. ' The in- 
tituhieHcMl af BtertPH to frrnpoE shnm has no! merely bad the effect vf riurtLsning 
voyagei considerably, but » hrta loaBrhcd the obstacles Olid dagger* nf a vovae# 
iU the same proportion ; and in short tr^, n tt nfit-v#nw Eh now generally effect 
them with ttearEy the same punctuality and re-gu[*rilry m journeys upon larlld. 

Lung prior to th# i ri tmduclLon of ike etc arm engine n- a. motive power fo drive 
unchlnrry, r variety of cmtrimicci suggested, end aonm carried into prac¬ 
tice, to prO|H‘l vessels Jti n cairn ■ surii an pnddlfR operaring like ducks’ feet, by 
pushing out at tike stern Eigniftst the water; the revolution af wheels withlbnst- 
bonrdi; the forcing mi of water backward** by menu* uf pumps, &C,; hut the 
JWtmiillf -for™ in tlie^E cases mm notatcAhi, bus generally lhatof manual labour, 
through the medium of common nqeriiauiann The eailif^t direct proposition 
for the employment uf ifeam na a mnlLTe force, thnl wc remember to hare met 
with t oeenri In the JfiiurV Frimd, wrilteh by Vhe celebrated Captain Sore IT, 
and published in 17t£!. hut it denis not appear ihal Sftitiy ever went beyond 
iUf^Attiig the possibility of the Bpplicattmn Dr Pepin; however^ about the 
*WfflO period published, nmongil otheriiklerGAtjjtiff projects, a method of pfOtrllmo 
Teasel* against the wind, hy mwn> of fileaiii. During hb residence in England, 
till* ingeniima Frmrh mwn hud witnessed on inE^n-sting experiment made ud thu 
Thpijnt*, in which a hant* constructed from a design by the Prince Palatine 
Robert, wfl* Jiticd with revolving ear?, or [uiddEcs, attAchcd tulhti two ends of A 
Jhjuf aile going acros4 the honk, sind which received its motion from n trundle 
working in a whvt-l turned round h\ h^pira, The velocity with which thi* ]mrs*- 
boAt was impelled was in great, thnl it left, the King'* harge, manned with six- 
lei'n rowers far A-ultra in tbs raw n-f rrinl. "This,' cdm-rviH Me 1 StUUt, " wa* 
tin- mrCha&EBni he wanted; hut bcfiuv hr Could ami himself «f 10 fine a thought, 
k wna tLecegsarj Mi m he should contrive tu convert thu alternate motion of hie 
pbluU-rod into a coot inn nut rotary oue, To on^ s*o well acquaiutyd wilh meduthf 
cal ccntrimira there could b# little difficulty in doing thu; wntchmaktir* prac¬ 
tised TariPUf Iliodri nl converting tb# on c liiotiou brio the other, and th# on e which 
|“purred to Papin W-i ■ suggosled by clock- A Ork nice Luin3am„ A rack w aa pfaced 
nri Elite piston-rod, wcrldlig Into a piniun ti.-i cncd On the aile of thu icVoJring 
puddle*- He employed tws> rjt three steam cylinder), and when the piston of 
the one WAS Ascending, that of the other waa working drum wards ^ nnd aa lltcy 
wmi]d give contrsiry miHtintii, one was. detached while the other was inftdlloftj 
md by tills mean i the molten e-ould be rand# C0Ti tin uerUi and tolerably tkuW 
Vl r li#ui#r Dr r Papin carried Ilia project b#yurvd lhai of making n mod#l F duo 
UO! uppen# (toib any uuthority with width we nr# acquumledn The oext peF- 
Bon thm Vfl meet wtlllQfU rs^-urd, waa- Dr. John AUcn, who iu LFdO pubiislml a 
IreatiBO tut ill cd Spurt mi tut Icbn^raphia^ or o britf Nrtrrntirt vf it vrftii A r «r 
In r*v«lpVi.Tsi. In Miis^ publicntlDn Ml? Doctor deicrihea peveral riL l w inreutionB, 
and nhaenrcl, that in rliem ** th# niclitm was commnntcflled by miichinerv 
wilting wk^ui the ah-p, lUUkcthing Emaloguikit lu n art or paddle^ or by lh# m- 
rolutli^n trf wheel* lumed by n tapBtan pEnetd within the ship ; r * on the- con- 
iniTT, no part of the Doctor 3 * was piuntd on the outside ui J the vem-1. Hi* 
nieLlnid ws m to form a. tunnel or pip#* open et the stena of the vessel, flJld by 
Incan* of a pu-mp to force waLer or .ilr ihrmigh it intn the tea; and by the re- 
uetuii-i which this wonid ocCMton,, the ship would be driven forward; thereby 
HJ J c l ! rra1 ^^ ^ h^MTng what tlit Author of nature has shown WE In the B wimUtiug 
uf MM% who prcxccd in thttr progmrive motion^ not by any vibration of their 
hii^ Hi c-Hti, hut hy ptMiruaiihEt with th#ir tails; and weLeT^-fawSi swim forwanl 
Ly paddling w hb Ibrir fe#t hthindthrsr bodice." K The Docturcarried hiKEchem# 
fcntu practice lift I CAiis!, with u boat of cuiksidcrahle dinhrucions, working his 
pi i m pa by manual labour, ha however sopgest#d the rmplovm#Ut of a Btt.am- 
vntfms a* A preferable pow 5 r, and pmponpd its applicfliion to a vessel of \UH) 
w l &(,a buTlhciE. Tlwa inTnjL'ri of Dr, Allfu'sliaa rrpcnfcdlT propaatri 
and published since by Variuns uulik idnaEi, and what ii very rvuiarkatb, tfrwal 
pirfcjiti have beim Likt- n Out bydifle repii ind Eii.d.LUil* tW precisely th e iama tli Log, 
owmg principally to ilia agp-jin employed tu prneuxe thi^ gnymi being igUorAUt 
ul Ois mechanical inveutioni. 

Sen., yw« aflrr the |.rmnu5 S ali nn nf Dr. Allen', inTtntiuni. Jonathan Hull* 
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publiaT,^ "' a and draught of o new-inrenled nuchtoe for camw 

T^aj.-t, or ibiut out of, or DHo, any harbour, port, or rivim ocainat wind or tiJ,> 

of thh nrbT . . dtHl17 " 7 '. ^yi* h “ “»«“% bsm regatfrd, ilj muse,*^ 

Of IJL,. pnhJtertion, and rtp^"% *ri *««wnt of the ‘'&wgbt” which -Scum- 

[lajiiird it, £a th e first inran tor of Bteam-bnatii j find a copy of that draught h 
SSff 1 " 1 lm “ 1 " E,u * Wka, and dorignatsd aa «the firstiteim-bc«.“ Tim (L«* 
ewlainljrprwentt niwaoftio tweutac* of a steam-boat than did the centroliiv 
" pt 2 ' :c }’. of h “ * tte - Thctu 13 na evidenre, htrtnrrer, nf ill barioo ctk hnn 
constn.iilnd^; and thert were no other arrangements in bit engine, or hit pro- 
mg m£i;hta£t&], (which conji&tej of the rommon iiuat-whiH'Ji) livid niAh ftj 

bod prermuily bihjn pippowd, exap the avmk lastimi, nf which he wh* the i*. 

Imon^ iT 11 -"' ■ amk f ,lowe "' t '“ JonB »*>’«■«*toitnmortaHaebit 

andilf * 7 ?* 1& ? ‘‘V 1 ’ ritn!n) * Mntpheity, i U utility, ita convenience 

ond it* t-ileniive ippbcaticn m converting tilt rectilincot into n rotary motion' 
It appears that it ™ tfua m tout inn of the eratlk that led Hull* to pnmoae it* 
application In lb if rectilineal motiun of tin* engine, and thereby gi™ } rolarv 

7 ‘" to ** l™ 1 ^ But ' “ Mr. Elijah GalWay ubserve^ Z^Z 
or tb* cnsnlt to tiie tingle Hiding engine hnaahnnbeen found a matter^f great 

irn^m ' V ; “ c?l ^ in 5 ,rtn ' k * haE *» ‘fltotai by a COUnterbnl^ 

Vi hT^ fly : . hceI "to prodoec nny thing (ike rngnUriEr, „nd Ft 
nnrni ll«P™Me 1 a use iItch b Wheel in a rtewn-W. } n nnrLH- 

^ 7 7 of P™P a r machinery IIllIJ.' idea fell to the around and wua 

completely F™P>**™, that Mr. Wmt Ullu]]r tout out a pstaK- tin™™£! 
calinn Of the crank to tlio stag m -r iigine, 'file perfection to which the revtrlTir* 

aonl cnh r/ T !)fn ^ h ; bV , AJr - W *“ a ” d ^cis, Opened the way to STiSg 
application-of ntfjiii, for t!,.: purp.-cs of navi-adnn. Ar m many otber d^ 

pars 4™ ™ 

^ S^^aajaca±^SnRa*-B 

scfi ta ‘“?f *» ja iw-r*f , Th&js?w£asi5:s 

rul bees tn loniG Lia prt s dcc€ssfln n a rqlaoEH onp. ^fcoff&is " 4Air , u 

lP * 1 i 13iJU ? Jjt rf a BtcA£fl ;^ pgt ^ very uuftiretidaCe to msy TJui 

pcrpkxfclln anil tm barraftsenent* which it hm can^d mt to waH* 

: ‘ . rnndc a III ado!I onjld cantrimnca, And sboim it t& OencfaJ l^n-hmcr 

fun e who Lhan rcrdEectcJ llmt t Mr. RtkTrj^v Q f n ™ A 4 . . 

rwnifr nahji^t to him in coiLvmatiozl in dat winter of ] 784 Biit^Fhd^l[ ip 
that % maid >!,« ftlhfbitft! by Rum^y Z tli Gcneml ^ > 

rf «PM rirers, by Utn, ofwh^, “'3 ^ 

a^g a tt sdfegl-jf&apglg 

Mtia, who were to share hi tij £ J 1 «™M«tioet* of wealthy per- 

*4 hv which the wator wu Imwii in at the^ H,n| ' 7 th ' “^ leo V®* T »- 
through a hqrllontal trank in her bottom IIIj al the ltw tl 1 

*•—Ai. -&zs%f£s£i 
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At a timt ] :nid the whole machinery did not occupy a space greater lhan that 
fi h f fmir bHTTP ]b of tlulifr The fuel Consumed was not mofe tlmn from 
fnur to lit buaHrh of e&jji in twelve hemr^ Rumsey's secund project u r ns tp 
apply ihe power of a sTaani-Gugkie. to lung pairs, which were to reach the bot¬ 
tom of lhc river* and by lhAl Tneisns to push a Haul against a rapid current. 

During tbeae irpei-ations Fitch, and hi- friend, fancying that t profitetile har- 
vesr might be reapLii from ihfc invention, i." put in fi pc rslimj in England j 

lent drawing! of Uieir apparatus Ln Bolton Lkluil with ij a >lru^dona tu ptu- 

ctirg ail EriflljiH patent for it. This rtHarare cumin* tu th» hnourirdge of 
Rumsev's company, tbvy forthwith begin bo contend with Fitch, even on tilt 
diiiCftirit ground which he had Minted el 3 the ftoene of hit future op*ratioaaa | and 
Dr. Benjamin Rush entered “he TlMx PS a volunteer uu-rtl'*ail of Rnmsev- In it 
latter to Dr. Letlatun, Dr, Kush stiite-s, "'a mrlnill Mi. Ramsey, from ^ trgijiim 
Itnmgly mnmniended by General Washington, lately prodilcfil djo ]>Liil] of a 
machine in our city, fur improving the stcem'engine, by reducing ihe njeJ they 
COOfOEnd to one-tfghth part of the usual quantity.. This plan, it is suspected, lica 
been copied* with a few trifling variations, by a parson lel lnil city, {equally known 
fur plagiarism in pltsh^phy, and a bcefLtiuua opposition tn the proved cudr 
■tituU-rm of die United SLutea,) and IrttlOimitled to Mr. Bollon, of London* wsth 
the view of obtaining a patent for ii, Tbo only de*%n of ibis Si tter is tn 
teouett you to ftUggi^t In Mr BolCr?tS. and US aaaure him that proper voucher* 
will be iiiTit to him. which will irr^fragshty prove liifd the sole honour of tins in¬ 
vention belangs La Mr. Ruanscv, and that, if any emolument ariAci from it, He 
filone it entitled to it" u Mr.^tumsey," coanillUM the partisan Doctor, “poa- 
we-sscs a very nn comm a si mechanical. ^ruriuaj bo hm Invent! ! a brtt wliicl] sails, 
Iiv JiH-iins df ^te^ni* fpur miles an hour agftinnL the stream “ he expects to ifflCTmti 
ihe Tiiloctlyof hia boat U3 ten in il ea ail hour* by the application ul the principles of 
bis now ssenra-fugllie tn the didenverv— bis modesty h equal to his tulcnls fut 
in vein ion. In biilLaJfof hia fricndR, wl,.. ur»: among the worthiest citilrn^^ I 
write to you in his CiYcMIlV Your oame ajid character arc ’well known in our 
city ; Wo look up to yma to protect rising genius, to detect and defeat fraud, and 
to reward industry nud ini^grit}-, in a country which hm exhibited » many 
ahminjj examples of ihuui nil * in the prcnasotioit of science. 15 

To iiLutrailzH tlsD effect iif thll Utter, the fricradi of Fitch Alia addreesed « 
iEiifmicnt of their CFwe Co the flame great mo;i. Tn the commmiurfliiofl oi’ 
hir.ThanataD* which is chamctcrlstd by candour and kind LEin^ml-? feeling 
Iw says to Dr. Lctlaoto*— 1,1 1 dud the company of which Mr* Rumsoy W 
principal* Tun procured a letter of iniroductiuU W the* from our good and 
wurthjr friend* Dr. Rush. He prttendi {Ruiuioyi I mean,) to be the inventor 
of the iteani-hobt ; J bavy, however, enclosed thee a cmlplc of pamphlet*, 
piwiflg that he got it from Mr. Fitch* of Philadelphia. These pamphlr wero 
published hr font t bail any thing to do in the ttflur; and on baEuming acqfmioted 
tiiL it fully, l purchased four abarea* nr one-tcuth of the diic&Ten’. The boat 
li to be tried this evening, or to-morrow, and 1 Will endeavour to givu thee an 
account of k Qstte it moved With paddle# placed at the atern* and worked bj 
a Email ateaEn-engine. 1 " Fitch, however, aecordwig to Mf« Shuri in hia 

Hccdofci (if A'frmn^cnyrraei, did nothing ill Rngiaud, And the boat butts at the 
expetlKr of hu wealthy friend# Oil the Hudson r served only to make some 
unintiifactery eKperimenb. Rumwv * experiments, which were condlLvted 
on ihc Poluinacj. were equally niiVityfacLory ; end they Were both pArtfuUy 
xth&ndnned. 

About Lhc same period* OHvtr K.v«ia p a very iu^eninna mechanic^ imd * 
townsmen of Fitch, wai tThdcaVonriug to mature n plan far using Elf aw of a very 
high prcisUrc ; chiefly with the view of propelling Wfl£|uELi oil Uie coarmoD 
reads i end he (tntea that lie published, in 178-5, a. deecriplion of a made of pro- 
pvlLing veaseli hy steam , fThin which rircuTmlanec, be has been 1 tt gatded hy 
several authors u tile contriver uf 1A practicable " jf^eronfioaOiHi# real claim, 
Hu wrier, to that diitlncrion t appears to ns vary i]£n^r r ,is we do not discover 
any propoiiliofui r rgTwd i n ^ • tv a m ■ Wats in his narrative, that Had Ml Iwn pre- 
viuualy supgeatrd ; and lhc only fact which he has adduced of hia pnrikf. it 
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[hm n-lntcd by himself. a| In the year lfkT-l, 1 constructed at toy workf, eiIu- 
ale-l a tmto and :i Fiu'lf from !Zlc witer, by erJcr r,f dm Board of health of dm 
rilj EfF Philadelphia, a machine torjlcamlltg docks. Ji consisted of H large flat, 
nr lighter, Willi a steam-engine at the power of fire hone* on board, to work 
machinery to raise the mud iaatu lighters. TEki Wns a Jim? opportunity to db-iir 
t 3 «* pnhltE that my engine could propd both land find water carriages, and E 
r»dv=d to t).i it. When the Trod: was finished, 1 put wheels ands-r iL and 
though it waa equal in weight to too hundred brirteif of flmir a and the wheels 
wen; fijeod Oft Wooden axktrees for ihii LomparJiry purpose* in a very ruYi^h 
manner, and attended ^'Jlb peal friction of cour^', yet ivXeLl this small engine, 
1 transported my great burthen the Schuylkill with case; and when ifwai 
launch rill into Elm natcr, I dyed ft paddle* wheel at the *Wm f and drove it down 
the Schuylkill u> Delaware and up the Belpware lu the city ; leaving L dl the 
vcuali going up ksbind me, nl knit half-way, the wind being ahead."' Evens 
do*-* not a deal to consider that this dutiiay make-EbitY experiment, entitled him 
to be centered the inventor of n practicable 11 stoom-hoats; for he, m well as 
other able- mechanic*! were c ipaWe, at ihot period, of tanking a much m.-io 
clltcicnt display. 

The claim* to invention, of one of cmr countrymen, appear la ms to Uo much 
stronger, in 11 *4 whcrH ^omitiw of Fact^ rdafirt to Ik* Immtitm and Practice of 
SieaiTi XaricKition. by thl hie E 1 At rick Miller, Eio. of firiswinttn, drawn up by 
hii eldest " ■rt,"" and published in the Edinburgh FMIofrculikii.! Journal fur \8'*l m 
lu 1787, _ Mr, Miller published a description and drawings of a tr'jde v&isd* 
moved with wheel*, md pave a short accoant of the properties and advantages 
of the invention. 1ft the course oF bis expllunations,” ub^.-rves the son, " Em 
atlggcvted ihfit the power of & fteactl-rflgiflc may be applied to move tins wheels 
su as to giv* them a quicker motion, Wnl cunseqneiatlj lo merest that of the 
fihip. It may readily be believed, that ibid bint of hk intention to apply lha 
pcwvr of ite,vtn to the wheels of his double and triple vessels, was Hot hastily 
thrown out. In the course of hit vukii erporiments an tite Comparative velocity 
»f hii vefctell, with Ibose propel ed by iA\U f nr by qrdimary oars, which bad 
given occasion to several ill tertfting and animating conteels tor eupvitority, he 
bad strongly fell tbo necessity 1 of employing a ha^ljcr force than that of"the 
hamvn ftrm ? aided, u it might he, by the ordiuaiy- mcohonical cotitrivancoB; 
and iu this _view t Tartoui ioggestious were Euec^ively adopted, anc^ in their 
turn, kid aside. Thus, ol one tantfl it occurred to him, thot the power of horsey 
might be wfiiUy employed; while st another, the aid of wind itself seemed to 
fumiah the means of counteracting its own direction and ordinary operation 
But among oil th* passible ranetSe* of fotcfr, that of steam presented itself tu 
his mind a* at once the tm»i potent, the mmi certom, and the ma^t manoihcahEe ” 

In Miller's family there Wb* at tliia dme F u tutor to his young eluldr-m 
Mr. Jaffira Taylor, who had bestowed much attetitton on the steftm’-cnJTLfve and 
who Wi3 ill the natom of assisting Miller in hu experiments ou naval arebltK- 
[UTE, and the sailing of bonis. Ooh dny K in the very hem nf a teed md 
hrofithlesi contest in which they Were engaged on ihn Leith estoblkhmEnt, this 
mdivtdudl called out to hi* pattern, that they only warned the assistance D f a 
steam-cagine to boat their opoonenta; for the power ef ths boat did not move 
the wheels more than five miles per hour. Tllll 1 bs not W on Millet, and it 
ed tn many thteMuraa on the subject; and it wm ntider very confident 
belief tn tea success, that the alllllian was nuuk to it in the book alresd* 
mentioned. JU J 

In mating Hj* fitot evpertmcntii. MllUe deemed It advJrabl*, in eTcry ^ mi 
of vkw ta begin upon a small scak, yet ft Mole unite n a fficient to determme 
the problem whtch u wai hn object to aoke. Sc had couitructed a very 
Wtotof double ve f sd w,th wheels, to be uted as a pleftiute^Mt on \m uZ 
at Dftlswm tom andI In this vets^I he feioked to fl> the at. plication uf . teanT 
On boktog round tor a practical engineer to rxccute the work. Trtvtor return- 
rnend^ i Mr. WDLiu Lymmgton to his attention, whom he hA known it 

■*"* V d wh ? ' ad ^ m^g the forte AZlll 

to wheel cnmagei ; aud tie airampaiaicd .Miller to the Mr Gi Wt 


via 
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M&ison, 111 Edinburgh, lo sea the model, Pleased uitb thil Ipecimen of 
Lymluglun = mgemiliy, ho employed him. in oiNjuntt 3 .ni With bin frii.-nrj Taj lor 
to fqpenatclid the construction of a «n,.ll, E tcam-engine, 1 0 wort a double or 
» ,ll ? ,nn ‘ lf t],e tl.cenpw, which hia brut 

c> Under* nf four mehe. m diameter, mi filed j B the p[ e41)mi bout Qn 

ro^T.rf'lh^tfr ^ U , lhjn E b * mar « gratifying or complete tliM I he 

IUMHH of the hint trial; and while for several wp-ta it e&atitiucd (n delight 
Md lor ind huvisllori, it niiurdn] him the fullest assurance of the justness of 
^wrn wntfapatir^qf tfr Ability of giving to ,| [e nropaliun of hi. 
TfelcI^ the tlnhmitabhi pouter of steam. On the approach of wittier. (he 
n T rLnlm eti jT" ^ nnd r^ted a. It sort of trophy in hi. 

^^lt-^ 7 Jnt ' Jni r a,Jli P r?5,2,Vcd b - r l» *•*%■ U It moimnent of 

the -arlaat instance of actual navigation by .team i w GtanE Hril.un- 

p J |n siiccc#iling yewr., ww ftjfLSJli ccimmie±.| uued by liaa tviEkiR j<i 

S r £;"^wr“ CCir “ 11 Er ? tot “tal * *“««« V,«d. sixty f« t ioiLjf, was to 
te fitted With an cngijj* md revoItW paddles, niited Lo the suppMed exigencies 
01 tha HM. fhe engine and machinery were constructed it furroD, ntid, in 
the course of »ti moullia, tile: vessel was ready to he put in motion. In 
December, If ti9, it Wot taken into the Forth, and Or* I’m til. and in the 
prtacnce of a rut Wnthcr of spectators, the machinery was put in motion, 
tin* second Inal prumiadd In be every way #* prosperous m the first, h 

ft" lllH hid not been made uf 

- nttliaolit gti Bigth , end! when they Krrc brought into full nation, several of the 

“ med **“?' O' 1 * a ™a r *™tiona .top W4» tlmt dev put in 
li>a d * tan £*_ repaired, and. on the 25|h of UnsuiiheV, the 
duWra pM in mutton, and earned along the canal at the rate of „ veri 

[lull tli™ J °T; 7 t i, Dtlt * m,DI *' arJ "“Bent, although it appeared evident 

wJ'TTl, ° { W “ a " W ' :r »« / {her plmZg 

SS ELZ?r*7 "? l!1Ci thick -J “ u1 undl ‘ r 3 “ cls ■ -trein il 
Would bate heen nuprudent to hftl-o ventured to sea. TheeubcrimenL however 

wa» Bg aiw twthe two Mowing tlayi; and having thus mLiified 

i-m’-iTi- U j P ra f^tlrahilitjf of hit Itiheme, he gave order, for Uttsiiipping the 
Hipemtu, wd Jnj^g it up III the storehouse* of tlie C| M CouipaavT ? 

- ik M^T™ "urprise and disappointsEnt," continue* hit (on. 
feat 1 d iouli h m in terminate Ticnr thi* eewLii, of mj father-, eaperitnenu 

triali of *rik 1 Jd " ^ Up proaptrous and d^ctuTO 

etffcw>* With rhE samis Epwt Mid peTflcrcnuif-t, irhseh hnd hcnU m 

Ov'^Tt wJTf 0[h ?f must for errr ra3 “' r rf «gwt io hit 

IhaThl hfl? r,lra "*!*■«" J e »« ^ hi*life.” The fac* Lmrcrer, 
in^lred f .lbs eimmsom evpenae in which he hid been 

v°L,: iV * tt . d 1 iw.rmitlrd to add," continues hi* h>i, - that by tliw 

»d SSrnmflwdf ^ vnri '" l ‘“he'llofuporvty public nuturc. 

upwards nf tf ™ nh »WW. "*d cipend^J 

S*^7* ? *T ^ t“ und »- And, beine l.v tUe time erdeittlv on-wed 

y /TL puiauili, hie attention was more easily turned from the objects of 
pmparH'to »mi 1 ^ LlC | Q,, 'fe" i h0Sn “ £ l lt '“ n * rf *i tJl h i» ehatacter wtvdd hare hdn 
S^acTht had ,c i' e»nuwt bo disputed, that in point 

bv mein, nf ^ i ertld,lt,ll£ d the practicability of propelling VesaeEl of envsiee 

pSr ^3tS£Stf R SS-^ J!t ^ pardonable 

Iff of .hat inventhm. *. 

iw but™te Wi ^ un eq utvooal tan be desired S« Xt Jili 

rvnJdned i^w^Sd^^nv v' Llle P™«tiution of tin, momentous dWaiy 

«d Wt CUrron/^r ^e^ch d^s^t 
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immcdiaisly connected with my ra^Fr'i npe-nilifi 11 a f ami to HtAbliah the priority 
of 1 1 Li claim! to the credit of haring I'ri^inaied, and carried into pniClical 
eac-culion, an unprarfliMut in the* pout bad ni-t, hy far tbs mrsal important of 
which the present has to boast; and the ultimate effect* of which, on the 
fumre JnCFtcouriR at mankind, 4he most imagination would htlcmpt in 

pain to predict/’ But few experiments of tinpnEliLnce appear to have been 
Cried, after these of Mr. Miller, until the celeln-nE i-H American Engineer* 
Robert Fulton, constructed a iteam br?at h which was Launched at New York, in 
lBfl7 s and began to run na a passage biiafc between thill city and Albany. TJl* 
curio*- was obtained from Uuhon and WatL, whose workmen fiCcompanEed it, 
and fixed it in ths vei*eL I'pofi the occ-arioii of Fts bring launched, and 
TemuTid tn the opnoiiis abre of Jersey, Co Men saj'Sy ^ nolliiikg- could exceed 
the iiirptlH mid admiration of oil who witnessed the experiment. The minds 
of the tqoit incredulous were tbitllged ilk a few uiinnios; before the hng* }md 
mads I bo progress of a quarter of a male, the greatest Unbeliever must have 
been cctiVcrtedl Tlic mail who, white be looked on the £X]MrUlivc machine, 
thanked bis star* that he lifld mere wisdom than to waste hi* money in such idle 
schemes. changed the expression of bU features u the boa! moved from thu 
wharf, end gained her speed; hb complacent smile gradually stifiTriscd into an 
Finrfr-ssiju of wonder: the jmt of the ignorant, who had neither sense nor 
feeling enouah la repreii their contemptuous ridicule and mde jokea, sere 
Filimccd for the moment by a vulgar astonishment, wlltcb deprived thorn of the 
pv*fFi of ulLCftUiee, till the triumph of genius extorted from the creduloni 
mul La tod*, which crowded the ihmres, shouts nod acclamation! tkf cOUgratulationi 
of applause. This far-fam i^J mad, which Was the Cfcrmuai, &r*m after sailed 
for Albany, and an her first voyage armed tit her destination without any 
accident- Shj rscifcrd llie a-tunir-hment of the inhabitant* of the shores of the 
Hudson, many of wham had ncrer board even of an engine, much Ic&l of a 
At^aui-bontr Hbc Witt described by some,, who bod mdLstincfcly seen her passing 
in the night, u a monster moving on thtr Waters* defying the wind* and tide, 
niid breathing ffiruc Slid imuke, She had ihe Jnost terrific appearance from 
Giber vessels, which were imvtgafctog: the river when she Was making her 
passage. The first jtenm-boata, as others yet do, used dry pine wood for fuel, 
which sC'llil* fhrih a Column of-flame, many feet above the flnej and whenever 
the- fire is stirred, a galaxy of ipdti % off; whkh m the night have a brilliant 
and beautiful appearance. This uncommon light first attracted the Attention of 
the crews of uifier vewlt. Notwithstanding the wind and tide were adverse to 
ill approach, they uw with aatonlihment that it wax rapidly advancing toward* 
them ; and when it came so near, as that the nddje of the machinery and the 
paddka Wai heard, the crews in seme instances shrank beneath llidr decks 
from the terrific right; amt other* laft tinny weweU tn go on ■Imre, while atbere 
prostrated themselves, “id btwuelit Providence to protect them from the 
approach af the horrible monster which w*ts marching on ihc iidaa, and lighting 
it! path by the firca which it vomited/ 1 Thi* first voyage, of about 150 mfira, 
vmM performed in 33 howra* which gives n speed of marly five milt* on boor. 
The return til New York was cticulcd in the same apace of time ; bttt, in both 
going Hii.t retnraing,, the wind, a light bmi!? t was ct-btad, and the whole Voyage 
perform ed by %\k engine nnd wh^K In tile course of it, the voyqg^ra overtook 
aatD y, iliwpo and schoanari beating to windward,, and parted wi5i them A» if 
they had betn 4t anchor. Admirable oa tins gflrly experilUctit unquestionably 
was, the ipeed *a but IeIEIe mott: limn rniMhird *f that now attained. 
Perhaps the cause ofthEs diflerenct of effect will be in some measure accounted 
for p by the fullotfrmg parU-ctilars of the CCnjrtniciJork ctf iho tYmraanf; namclv, 
length of boat, 103 feet s depth, 7 feet ■ breadth, Id fe L t, The holler, 20 feet lon^* 
^ broad. The staiiii cylinder 2 fact g diameter, Iimgth of stroke 4 

feet Ttie diameter of the propelling wheel* 15 fe*t, breadth 4 feeL dippinit 
2 f«t into ihc water* Burden 100 toni r - & 

ft ij the opinion of she elegant aod acnia writer, Mr. Smart, wham wc hava 
Ki qtiutdl, (hat IJ there is probably no one, * W name Is associated with 
the biiiory of thii lacchankm, ond whti&a hibnun have received go Large a dun 
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haT€ " "1 inventor d« Robert 

Fulum. Although w r ™* distent from dm rtrict literal meaning „1 [hi, 

nw.n7^whw k '* ’ r ° 11 d be illiberal nut that it has beer, chiefly 

QWthg m ut talent, nn^, and persevering ,-,f Fulton, tliivl the rrndr and 
mriw ilv libartmt scheme, ;>r other mventMwwere carried into practical and 
Wtieficial operation. Several Venn elipicd before steam-heat. were established 

Shn^T 11 ^, V*?' Bh "- rt ' lhE ^ ™ tried on Ute CW 

W^f^" r “ir JU l 1 ^ M !-. 5S~i ^ ^telr ronitrilcled a steam-boat, which 
be ln«J on Ite Avon, nod finding it .needful, proceeded with her through the 

Water,, n- r 1 “"“OH**™ or some of the bye-hue. It the 

M atLnnah a Company, he was prevented from using her profitably, and tndfr 

m;”™! 32 ^ 7 ° *" "*»V -Sb«S ££ 

on tartmif man* both m England and -Scotland, with different anM«t. Thera 
isalu tally concluded, of a Very imperfect emotion. 
V T ^ UlaU ' ,n ““W thf " titiemelj limsardoiia, old boats/and. in some gw, 
io “7 FP*n* ; d '* consequence Of which Was, that 
, "P^'nrnter. pn proved the sdli-aulagw or .team-navigation, « far „ 

rewrite profit PBrt,ei *® CO “ tr " C ‘ 6Uperir ' ,t ‘ ,U " J and thereby 

The construction of the engine, in these boat* resembled each oilier nrotlv 
r . 11 “"W gfhvraJly bcanMsginra, the he am working above tie dock and 

*TT r T 0? ?"TT ° f d* mncbrneij-, which *„ proc- 

raSl> above the level of the deck, the mein difference being in the mode of 

S&o/dL^? ^ [a ti,c l-rnpelHog mechmSm hi the water, 

- ,W - ?“'!* 1 f' U b * pfU P Cr * aatlet ’ m *» those mentioned 

in in i? rnrrpnifig hi^turbsi notice. 

One method was by a specie, r.f fuldmv- Mr , which opened outward when it 
mi moved toward the .two, but which fnJded into a smaller roue by the reverb 

rum “ » *«*" lifcewiif been .^Jted J d plS; 
„ screw being immersed in the water, and miulr to rotate, causing the conti- 
rr'r'bncd plane of its warm fa be forced again.* the fluid, and, by thr 

ducts' f,Jf,rHrd - Appaiatu. resembling the 

Mfeim of dneki feet, tie tins of Gate, the motion of i w feet the npening and 
■buuiiig of doom, orofflaps upon hinge*, ripanding anil conliactitig^umbreltas. 

h °™«’ hi ■? >T ^ fu “"d » v*™™ « Bte common 

m«bw' r«5° / f 1 ' E ^ ^ ll >' * hkh “ ma ? * -^hvd to .ha 
m ach inery, u well u from tti eombhunc grsrst atrength and eumpactness. A 

^firtyofm otaBroh oM of the common a^ ?e i bate, however, been tried, to avoid 

IwT™ h^rh7.? d “"I f r ‘™ bt'i .,L*ltr, Or water 

ahrwruU 1 ,' r ii 1 nE ^t^ floaty a variety of which are given in the 

it'iiall nart rf ti e n W13f * ^' <lur T “ f lf lv Sti'flOi'Enginebut these fond but a 

Sdeb wf "ES l* c “ lllriT “’«*- desigftff with the «ame object, and 
wh^ich hm.Y& own maJc tb^ subjecU of p^U L ttita. 

•»*re lilcwUe been made to give motion 10 the boat he 
■id^Lf •[ * S att " : ^ Cd “ w,,i = 5 ’ P HS * oyet l *° dmm > pbit-cd mi the 

the efflJt W.I ^ ”*££!$ ? ^ ^ ,r ^ h ** ™ ixpected that 

- 4 isiXSzE? y nmWrf ^ whkb «* 



i—i_i i i 
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11 Ltr " errr - *°“ ni ^ bid. that the great (victim of th. chains, timber 
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willi the number of which wrr> exposed to injury, prevented their 

ccsaTid a^opEion- Another method^ upon a somewhat similar principle, Isrepre- 
Halted in the accompanying hgum The cranks n.a bJtJ moved by Lhe euginr, 



and turn with them the horizontal bar, to which are hiic-il tin? vertical padJlei. 
By this method d\ the poddlefl &t(? immersed in th* water in a vertical paction, 
and raised nut of si in Bid like manner; but although the bock-water h avoided 
by this method, yet it is obvious that another difficulty is encauntered, of a inuru 
formidable nature; which La, that the mulECin of th? paddies, in entering h ex¬ 
ceedingly slow* and probably siawer than the speed ill which the vesuri passca 
through the Water 5 *0 lliftt, lioksd tlin speed be too great when the paddles move 
at their greatest veladEyt namely* when the cranks arc vertical, they must/at 
cnioring anil leaving the Water, cnnsiderablv impede tilts motion of the boat. 

A method of keeping the paddies vertical, during the revolution, is described 
by Mr. RiiliertaDn Buchanan, in hi* * Treatise on propelling Vends by Steam,' 4 
which he thus explains — 

11 If '.WO eipul ring! or circular Hues in the same plant. Or in planer parallel La 
each other, be conceived Lo rtvuUo each uutm its respective venire m iti awn 
plane, with one and the same uniform velocity, and in the same direction whh 
regard to prate of ths ring*, « lines alike ■;(tinted, and am v paint be taken its 
ano Of the lines or rings, and a right line to he drawn from"that point, parallel 
|o a line supposed to join the CCELtTEff, until it meet* the other ring or circle, 
then the right line su drawn will be equal In the Unm of distance h* tween th* 
ewtiPCih flnd Will continue equal and parallel to that line of distance during the 
wMe of every revolution so 



Tbfl Jolted cm* ud the UAck circle in the acMmpmmng figure, denote the 
“*■ “ ‘f 5 ** H,™, ani <, „ n d x dfJL their cenlne; 

the l>DN 1 «, pwaljct to, and c.jLisl to dll' line of dialftnce of the certlrei 
willconumte equal and fmollot te (bat line of distance, in the poeitket of 2 e 
and » e, and 4 S . and all other petition, into which the paint J can be braneli? 
during the HnAtm.^iiaL arid .imikrlv dinged rerokliou, gf the two afaST 
ft Will be evident on * little iniLwctmn, that All paddle wheel Of Mr, Bucbe- 
n^i , is, (41 he observed himself) table to the of.jeclinnt rtnted to eat,* .eaksC 
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cJi n* ha | described appamltiE, name lv. Li i Lt of impeding the speed of Lhc b&aE, hy 
its enmparaLsvtly alow OiDlbn uki entering and leaving 11 1 ■ • water,. TUU fault, 
iCtfother With that at great ramp^ky, and rani^uent liability to kaka^ 
will; probably preclude its mroeisflll udopliun ; although there linVa kn m.iliv 

flfiranl attempt^ to blndnce 

In the cany cfroitrueted sLaurn-bo.itt only one Rteatn cylinder was employed, 
kit now it h the IrtVJirilLW custom id nw two steam cylinder ; ouch of which li 
made to v. iitic a, crank upm the aide of the paddfe whrcls, The crunka are at 
ri^lit anglci eq each otliiT, &u that when one u pauLug ilia d^Mtl point, the 
viier ii exert bj; its Lit mint force. In America the engines are usually an the 
hijrlL-pr^siJure plan, and the buikn ga wellms the principal part iff the machinery 
upon deck. In British Steom-lCsittll the ei^inti arc principally constructed im 
the low-pressure enndenaiag principle^ nnd t.he maddnm 1 nil hrbve deck, The 
laltcr enemas tnnea renders it i ud l - [u"n * ill k to dirtunssli the height of the eti- 
ginea, and b< transfer the burling beam* from jiWvd (ha cylinders to beneath 
them. To t^Jul'-p the height tJ=n + the cylinder* nre mode of [^eiitetf diameter., 
in proportion to their Lengthy than In Lund engines A tolerably tarred idvo 
of the general trntl^mttll of the machinery, m well m the varionft xtcizommo- 
dntioLH in a attain passage boat, wIO he nJTgrded by the fignrea ukt the oppo¬ 
site pnge. 

The upper figure TrpnfacUEti a longitudinal end vertical secliDn, from slcm to 
stem, of a ik^.-uu-vi'-siid ; and kin fewer rl^Lite a plan uftli-r same, with thu deck 
removed ; iiriiilmr fetters in Each ftgme refer to Lhi> cwnimn^ii^ part*. 

it n z up two bo tiers \ h 1 tie chimcuy, k odLisg from the fines of hoth the fires; 
i- ii the s4ram-JHpc r uuk partly bn/Light into view in the section* bnt tfvcoikteG 
Is better Been Hi tike |dnn f where it w llkOWtL lu proceed from both the Lniferu 
in[ip a. single tube, which convey* it Into armlfef i'vim tube, llml rmilkccte it to 
the two cylitidtrft if if, by the intervention of the falro boies // Tim air-pumps 
i* f. Are worked hj thie iteftin heem, and the rccflntrfe, for giving romion Eo the 
Vftlvea, h sliom n Aty. 11 ic |'.nidf--v heth A h, are nsuaLEy etUclic-dtu Elm rtLpjft 
crank Ly a coupling-boi, of toadied wbeil*, whidi cii^hlee ibe engi necr to throw 
uJj" ctElier of the propelling wheels at pleasure; i, on e of tlie p ad rite-1 men 

only til ihr ICdtfeu. j i* L1 1 l- fotL-cnhitip k the afU'r-^cahin. a a arc btancaji-s ; 
lift tlie framing of Umhei- which aLLp|-o?n a ]ihitfurtii or devk (tummonly calledi 
lEle gangwayt) which nearly surnan i ds k he hull of the reus). 

I'hc Amcnetua itctanera ime for the moat part filled up with mow eFten*!ic 
akid ijdfiidM accamnodationt th*n vur own. The dinitig-rooiii of The AVt4 
jfmenea ia dceeribad oj being 1,10 feet hr length* and to fie capable or dining 
from 700 to IfiflO pis sen pars ! 11ll i Boon are Eovercd wj ib the fin i-*% <orpcEa ; 
thf cunaina fifdamawk iOk ¥ and tlie Anunoenlal work dnlraruLdy carved, and 
richly, gilt. The w*lb ate hung with tin? works of celebrtllrd anma. &rc, Ttia 
faro from New York to Albany* including ihreo mealj* La tmly four dullura. It 
la ILsOally perturmed 1.1-11 mih-f.) wltbllk twelve Iidufj^ mrlu^ing ifcoppncM in 
the voyage at ten or I waive ditfcTKlt placet. There bri 11 gm m muchinvrv below* 
the whok- vAltut of the lilill oflhtf vesstl La It:ft epen fm those Vanovu commo- 
diom artAngemetlt^ width in raulity cunstltute m Amerfeau fteumEr into u 
priiiid Boating ImfeL Tin- British slL^amrrs b 1 ing. on the ountrartp built to sus¬ 
tain tin? wjttcft of the DeeaBj are diBvrL'ntly tukuimet^d- A example of 

the constxkieticin nf kteaikkett hi tha rwmtry io utlurded hy The United King¬ 
dom packet, irnai Lakidon to l^etlh, wfifeh ]s itetLnlly perk-ntted ill from dO to 
50 hfmtti. yin- mcaaurcs 11 hi feet in iho keel, and the brradtli uf her beam \s 
45 feeL Tlte ocepmlnodutLima for pas&cn girrs are of the m ust elegant and con¬ 
venient de*riplLuii- Site ie propelled by two engines of ImrBe jKiwej- each* 
fcuiistirtlelcd by Mr T Kapiifr, of Litisgnw,) which are considered as specimen* of 
very ilkperior workiruiiiBlup, As lllM rtrti of engiiiK vary nearly tciemhle oadk 
Other, hint selected those of this vessel as illiS Eraltoni of like inode in whieb 
ateam-haat enghltl Pe usually eunstruelcd. Tlie bollera to this engine We haes 
already described kkhder that head^ pages 2l4 p 215, Vol L ; we shall therefore 
confine our notice here Lo the rnginci only. 

In the iLkhjomE-d engraving, 1 fWpmcnEaan <*tidfieW or the two engine 
nod Fig. % a side view of one of them, The fetters refer to the iami- parti in 

roL. ii. h c 
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paLh Vhe a are of «*t iron, mid ta n framing, ulikh Ss 

kjlEcd to Iht bottom of iEle- boat Th* pHlon-nrii l 6, are U- f d at th* utjp-r 
cn^k bo tlic ctdh i ttedrik f c; to Elie interior end* of wliiiJi W ril^beifS,e 
connecttng-nhh d r?, Tbs lower cftda of these qqnncctln^itHk are uuartcd in 
ilfc? fork end of ih* Erf-anu s * which T ibnU* upca 4 «haft/ the bnaun e f 
Wbidi Frft Ltpi'-tt tE» lop of tlwfaidcoMr jl In the aims fork* are .j,,r r ted the 
? nJa . of olIiot connectiug-riKis A ^ which are t*jwj at fMx upper endi to creta 
“Tj 1 * . the r-eutie c,f tW CTOM-Wi unfauriH Uigeenvugh to reoelvo 

tho rodflj j f wbeh intend to the crank jifatt of the tranks **. Tha* cranks 
ai e fi^d io the main ibifl, which reiti upon (he b**r*iK*l |f t upon Uin lurcSkca 
whLL-h pre boksd to the cra» beam, as at *. The ifaaL ar* fl hown 

M ^ «llcc cnda r bell ttu-jr extend to the uutiido of ii LC puddle 

wheel, 

Tin- aids beams e r. ore not straight, hot hare two kinds, represented by tho 
Iigliter port, of the staffing, the ends firm the cjlindar being therefore muck 
I iirtlior spurt iriitn the upposjte ends, so that they mat (ate upas little room u 
!, - v l™g cl ^ to the respective parti of the machinery They are 
alsu farted at the end nearest tbe mi-pumn so a* u> admit the inserr/on of 
tlltf |iimip-rcds u, wU,dl are connected at their upper ends to tlie crone-heed a 
m a until, in Ll*e centre of which is b<;,rd (fie ei r-11 n mp rod y, Conneciitie-r&ii 
*> **? " ttache “ ■* f. k» the mile he Uni t, and at their II [.per ends to cruse-bends 
whidi are Connected m d n a, |j% I,) to two teds, which wort the uEmW 
ut two fesd-j,i l(u[ .s r. for -apply,tie die boiler, j is (be quanta £r binw- 
Wg through, precious to star tin* the engine. It consist* of n cuch, which oiicoa 
T **■“ cCranuunMtlou between liLC ;l(Ain-tli„i and condenser*. bv tuminw 
(be handle. The rad and 'ever x, are for the purpose of regulating the quautiiy 
ut injection water which enuu-* into the condenser, by a pipe from the oulwdu 

, 1 1 ■ w7' “j J L '“ ^ 1M 5 TC , a; - e,£i * nd [ca»&n«l in quantity, by tnming a coefc 
(O winch the rod X „ attached, j, » the hot-well, into which the conde(i«ii C 
water |» dlediarecd fnirn thr air-om„p. TJie fwd-pumpe ata auppUed with 
water from thie bot-wc] , through tin- medium of a pipe, toe oyerplu* being dis¬ 
charged llinaugl. the side of the vessel, by another pipe whirl, i, not seen. In 
the atoam chest t, U Contained tint sliding-mlvr. For toe purpose of explain' 
mg its principle, we shall ban introduce aseparato diagram, which may he taken 
as a representation of the b*M form in wlikll it b instructed, (hough it vanea 
somewhat in its relanve position from Hint of the engine «<. now drwnbm The 
cylilider a,in thr following fete,, has two aperture* b r, al ton and hot tom, to 
which are bolted and cemented tile Upright pipe d. baying near it* centre or in 
any ether emremunt part, a broad iilei represented at r, In which arc three ob¬ 
long holes, Upper one running into thi- cylinder tiirough 4, and the lower 
one into the cylinder through e Tile middle one communicate* with a seua- 
rate recess k, to which is attached a pipe, which form, a communication with 
the condenser. The steam chest/ is a r«tajieuiai bol of c«l imp, mid has a 
pipe attached to « from the boiler; this chest i* eovcjtj „ycr and made steam- 
Ught by a lid S screwed to it On the upp, r side of (Jie steam cheat i* a itufiine- 
DOX, lliraugh which passe* a turned rod for working the stide-Valrc A which is 
fcpnjiKutfd In Motion. 

, f “ e ' Qeatl 3f ^ TtluIld to the lurface f> sufficient to cower 

two Of the hole* ott , and twice the brand to of any otic oflliu surfaces interven¬ 
ing between anv of (be links in r. The yalre is raised into a box from its open 
uilmor port, bring of sufficient dimruaiuus tn coyer, in itapmem two 

% and leave open a torrid, the bottom one in the prosent instance 

IJ steam were admitted into the steam chest whilst tbc valve was in its bi »hr* t 
ptrtilloo, it could only enter into the cylinder ihrougi. e. eud consequently would 
esUM the pittun to ascend, whilst the alf nbovr it w*uld be dwcharaed tortragh b 
and the upett pert of the voire, and so i„to the condenser. Bui supi-oee thi 
vaivo to he dcpiUHcd so e, to cut er t|| £ middle and lowest holes, then lie steam 
tram tlic boilvr WMlId have free eummunicotinn with the ill,per side of I he nib- 
ton through b, which it would consequently force down wartS, whilst the iliom 
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tiE^J ill the Bice ruling stroke would be discharge* into the condenser tliruuefl 
tLo mtennrof tilt eliding mho ; ... that bjdwnging the uittiutlor of the rid™, 
!, L,,; made in »M;end or deiCL-nd .it lilt-mtutp. The mode In which 

. it rnlvee in the ont-int before mentioned arc worked, ia hy fm iHrits cm the 



inBtotmnn. W ! S i C !l' r0rk t " S11 e' i i acrass between tilt Buppcirt- 

I®. | , ’ D . c centre- of winch ib another crank, which givea mutlno to a 

fi*Ki **»&*» medium uf two other rtMis. Tb* fixL^U amtW 
,, P™*]™ th 7 ™£**l B “ tSot ' horaontal h#c=, tormj adjmiEbLs brakes 
“, , Lir outer «till*, itted to the columns, U|«h which they unit imuothly m , 
“ , ’ tlt ' frnmtun of the tin tueixici ia bound (wether bv eight Lh 

in the bail 10, upon the top of which iTLed , lim/n ’ 
i 1 t.J ,L, A pfiffllttltr combi nation of carton with iron, it i| ehfoflv used f, r 
cd^o Kioti, and ullurr sharp cutting instruments, when ctcri haidnei, » re* 
ijuircd | and from Dig fine pulifti of which it ia nustrjitrLl e, jfj niirdicatiun* tu 

„ as otoiou/as ^flgjrs,; 

fiends l 1 !yri2rHitijJ.lv F la tho -klionrr aft&B twff ami* ia iiijstjtnruS 

he weighed, nod on lb# lunger arm a weight Is made to SSu^tilS'h^ 
fcsli ill O bone .1111.1 pasilltn?; the jMtttiOi of the tran-rsim. H 

the weight of liie article, which is cngTareiJ tin the beam .hi ,t ! ' ' 

Sec the article! Bailee and L t r„f There 

yarfa in Eiteiimrc me for domestic and ntlier jnmuuea vhpppii, m . ^ 
"*** * "* "Pr^ciatH, Thij ari umallj/*& 
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ht€ thus n)nilrudd : — In the centre of el (List f tided spiral iprioi of many coils, 
in a metallic bar, on which ar* j^3Ar^%Hl the dmriotii uf lb# atuJft, according to 
the n mutual of farceur weigh t in pauude, roquUite Lu compress the taring to 
any paint pepreflenud. To mi otrt "t‘ tbrt hut i* rivetled a ji]j L Ec t Eg jm** upuii 
the jprifl^p which are both in a cvLLnelraciiL metal csitc; the ocher raid oftbe bar 
praes freely through a Me in "the Iriritam tfiit end of iht: cslbc, where ie b con¬ 
nected to ft boohn go which the article nrgooda iu he weighed ora tun^ ■ «nd 
according to their 4rtiml wi-rghl the bar, by cuLELprEsiing the spring, h cxtenujly 
protruded, showing by Lhe figure on iheicde |Ek: weight oh iclbatance sti«|n,a 3 deiL 
A gre.it variety vf mwchlLu-i fur Indiraling weight mid pressure by the elflytic 
resistance of springs have been m vented* find SOTeml have been Jescribvtl in the 
tourtr uf this Work, (wo eIlc articles Dthamgmf.teil, Cable* and ulhura ,) and 
we shrill here nddone mere, which hiu bevet brought i;:.t,i wry extensive useby- 
tbe diligence h nd skill of Mr. Marriott, of Loudon. Tbc maAiiiiD we cjlLoilc 
dHnumlnaLed Matrlim's- Patent tithing Machine, Ie h oil invention of 
ycari staoiiing H and the tmprevemEHLE* made by Mr. Marriott relate Ej 
a Dine fflinutiiev which, though uf a subordLniile, ore not of a useless character, 
Ilic annexed diagram is= illuftTMLra of the eonitrtwtion of the internal part^ 
u i* tb* ting by which the machine is am pc tided i to the stem preceding 
from the ring the llppermust side of a strung elliptical steel Upring is mad* 
lail by n U11E and screw; at b b suspended the icok, nr other receptacle to 

hulil the good* tu be weighed ' t tins 
a*«n uf tills 13 jeeHfrrd to the lower- 
oiQrt riid^ a/ the spring imd Iftf- 
Wise al \U Upper estresnily to a 
venkal rack c f which Ijl 'drnwu 
downwards m the dtttirijy oft|l« 
spring is operated upcm by the 
vciglit | ii ie de*ccnt of the rack 
Isima a iwall biothed ptmiun d t an 
the ails of which U fuicd n tumd c p 
that potota uUI trpon the ^radiiated 
circle/, ibe amoiitU of the force or 

■ WeLghl applied. The ieedhi L'trtlo 
' i?, show a the periphery of Uic cm: n- 

|jr bos, which endoH^ the parti dc- 

■ hucatcd within iL The pertphery' 

; af the front plate ftaid the sndci art 

. J shown in, datlrei irne^ m they are 
liot supposed to he seen in tors ybur 
Df the Duparatuj. This n i uch ine is 
extrenidy canveilictil and pcrtable, 
It require* no weight, may be hong 
on ativ v/hkrv, and ii MiibciiMidy 
the gcnoraLiry of pur- 
kh.re iiHujcUracEus to llieejc- 
a few KLoah fmctioEta.1 parr a 
BTS fl un moment, 

STILL The name of the principal l EM whjidi dbtfllalioh Is eondiiOted- 
See a graat varjtty r.f ihetn under Use beads Alcwuoi^ DrariLLftTioa h it. 

STIPPLING- A modu of elignivinp ms eop^r by iric.ina of dut*, as euotra- 
dlrtingnfftbf* d from n eou™ af ccmtimu-r.l Lines- The term h Likewise aiiulicd 
to the mode adopts! by some artiit* in drawing, of putting its the Hats md 
shado Wa of black lead nr crayeofl, by means of the end of‘a jnece of coiled 
pqwr* eba^d with U.r psgsm-nu with wliidi ii is stippled or stomped uq te 
the »uifcct uf the pp*-. Good gijnidraJly dejpisa llik pnoM«; uid wa 

ore of rjmmtm that rnw hut good artuta ihuiiU to piuitise it, au jie- 

COCitkl Of iu wtr<clie-l ipiritieu sppuvtui^, if not vtrj aljly perfontied. 

STOCKS. A fume creeled on t]ic idlDre of * river, ar'uf the ^n, nnd in 

the largf fJtibiiolimenu in iha inikie of tlocl*, fnr lire purpoM a f m |^ r>B 
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*liLI», It generally coniat, u f s number of wlid wooden blocks tauired 
JinrallJ to Efleb Ollier at cvnvtnicut ilEulwictsa upon A Very firm foLtndation uatl 
with a gisdttttE ddmlT !ovrarda lLu woler. 

STRAND. One of the twills or diviaiW of which » roof u composed ; 

"™ llle h “ nlE “ppliej lo «ny M*Wh. or share. that slopes eradnellv down to 
the water y edue F ° 

STRANDED, in «o qfw,. a term, which, when applied tn m row, ignifie. 
that one, at least, of III atrandi b broken T hot when applied to a ship, or 
vesoel, it WUi that »llc has ran on ;i met or ilioal. and been either rendered 
“f™; ” * nt "? 1 7 <hkilieii to pieces. The catliidcr.ihfe loss eTcr y VlSir a f 
valuable hr™, hy .bipwreck. on the British ilurres, had early attracted ihc 
notice of tile homely of Arts, and premium* wen offered f Dr the discovery of 
effectual meat,* u f dimmulj i »£ the frequency (if these distress itm colordtin. In 

?' r ^ M ‘ l j'‘i P ro F , -’ ed the projection of mi 

e ight -inch died, loaded with lead, and having a light rope attached to it. Thu 
shell being discharged from n email mnrtur on the elect ,.f a i trended ship. 
woul d perRma a rattee Of about 200 yards, carrying the rope With It, and would 
> itscJt in the .and on tile shore, in na to form a canuBUnienitm with the 
land, by muons of which boots, or rafie. might he hauled thrmrHi the ,urf and 
hll, greatly facilitate the probability of Hope from the wreck The objection* 
ic Hu. plan const,led in the djfl.c U % of pMVOffing un the owt.ura of merchant 
‘ up* to incur the expense, and un the master* to have the apparatus in con- 
* f “ r u = e ' H^idea which, funny case* would Uo doubt occur, in 

Winch, front 111c pitching- uf the mini, nnd from the sea beatia.- over her it 
would be impossible lu project the shot in (he right direction, or even to die- 

Charge the murtAr at aJL 

111 1808, Cept 0.W. Mnnhy, of Yarmouth, effected snnuderahie Impmre- 
menta on the origins! proposal of Mr, Beil. The* eutiebtej in alatiotiiu- the 
(.[.paratn. on the shore instead of having it u„ board the .hip, M , iod«£ had 
preciously been proposed by Mr. Bell; thus enabling, in the fin,t place a linein 
app^a tatto he need 10 aid of eisra veael that might be driven^! bore, on a 
gnifdr ndife hue of WHt, SecoaSiy, enabling the persons intituled with die 
apparatu* to become familiar w,ih it, Odd tbsrefore prompt in it. onplkitton. 
tfL'^T g Ult probability uf ruccea by having the power of placing 
thf lumtarm the most favourable poutka, wills regard to the vmmL \n& of 
arranging the ro«, « iu lu render k much less liable m entangle, and thereby 
to break, than if it went thrown from tile deck of the stranded vessel. The 
great personal activity and ejtLTtiai,» of Capt Manbv in this very interesting 
and cicntMlnua undertaking, were liberally seconded Ly tbs guvmwiicnt an I 

l Y •"‘ c ™ r f ur alone, whftnt^S^ faw 

m%“J : Z'£ f‘7Z haf '. te ™ r^^ftum 48 .trended 
ftkittw ib# ml „ ‘ 1 C - Cb P L Wa . tlll 7 1 enigma] method of coiling or 

laaitif the rape on the .bore, vim an operabnn tiiat resiuired In ho vary deitL-i- 

iffaui P^ tfunnE ? '< *" nnpraelleabte in some place, ftt.m the inequaiilki of tb 6 
p Uni; was iiahle tu demugement fmm the wind; occupied much oreein-n 
Tt + T *? arrival ot the oppomim*, and scarcely admitted of beiae-perfi, rm ed 
night. A great improvement wai aalnequeiiity made bl' Cant^Iaji Lv in 
liaving il,# rapes oirongcd fa baakett, vLicfi dluw. of thSr^iL 
vcyed in b stair ramiy for immediate use, to auv nlace v h*n if S °l" 
w mi led. I ndev the miuiatrinent of Co ft. Mcn bv a«?l ? ■ ,* J ma ? ** 

ants, th,. hnroklttg of a rn^ m 7 S& 

uuf * " a "T *»tf occuirenie. Othm^persotu |#„ Me«uL«n r ninnl n S 
and, perhaps, Im dqbjntjg, have, iinwavur, freuuen.1.. r^ tD ^ 
to be pencrolljr allowed by the agon, rmTulii on tbe coo... ]l Wi ‘ m * 

for reftsf in cU uf shipwreck, lhat sa,„rm^^f‘ >U ^ lk Suffolk, 
ep-ilbg tlj-c roTK w^iulil be ire imilortint mipravcm*;]] L m ^ S Qr 

III I h^T H :mif Ti F ll ii'rii in. "K.. _r.. 11_ i ■ 

a br£35 

OUMtrockd 


i]ing fclj* rDjw wnuld be M^ imjlgrtant improtfemen L ^ 

In 1823, Mr. Haw, of San thorp, in Norfolk, b* 4DJf fmnl „„ , , 

Ortai fur one of Capt. MontyV apperatlis atationeEc Jc?,™ E ' Ut 
skeleton reel, ur rather cmaical .piudk, as an ifmiTov#^!,^ eot !, 1 I tnJct * 

nu, J 3 KBS?iss* l g* i 


uiiirlii 

a pfcelltotl 
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at iny requLreJ dti^b; find ihs rape heinc wound ronml if, ir.u expected to 
dfllivurod more freely* arnl V?i(h Ife rink, uf bn?;ikmgj Hl3.ii bv the ujuuI ni lvcL^_ 
RipcriEnentI matte at Cramer canfrgttrtd (be imtidpetinhs of the inventor, and 
th& apparatus ln& now been in uie far three ye an, juid, apparently, Un* given 
mucii fotiifaetion. . 

Fmp^y, Mr. Tlumild bnj pivan to [Vfr, Hue** reel a stranger nn d more co.n- 
piiel furm p has botli expedited mid faeilibated kha cniljiig uf the rupt evenly njvitu 
ll, and h-fl-3 pliscLii the moi-inr and rc-L-t ttpoii wheel*, that it may be trans¬ 
ported upcditicTUily |n uny place where it m wauled, ll if fllmwUii, llDVrcVer p 
that by *n doing,. the expend n[ [bL" whuk apparatus is grealEy increased ; l2sm it 
is now e greyly capntik uf being contevril by band, as Capt, M an by s, and even 
Mr. Hasp's is.; and th n*, 11 1 crrfDra d 3 itnnlinna may tn^ur, to which it would hi- 
cl[i31 croJ if Hot impossible, *■• uring iL The fuikwuLg figure preRcxit" a sida 
*tevuiL-m of the curi " with tliT.- nmr whotl oJt) and reel, iuid the mortar elevated 

■ 



Itiln a pysiUnn far firing. The Bib of the conies! reel is fixed in the centra of 
a Strung Wooden cross, which is framed «uJ secured by four Mu id the t Nkr . 
* i ; these arc hinged a! e to the cart; due bar of ir«l with holes, nrviog n* 
an eLevator; It ii Icrewed no to th« frame b, and one of tile holes being placed 
on a pin filed in die cart’s side, retains the reel at the required angle. Two 
chams t e are fixed on It each side of llie cart, and to the frame fi i, which 
rctALM ft; wiiLfc the reel i* vertical, the elevator if catches th* pin by ll e lost 
huje. At / tiJiir* :s a nwtttfjr ring and wineli handle (not repruei-oted) - a 
grnde bar, turning on pivots in the frame b, on which is a sliilitiR bra A to bo 
f“ .**!* ■ WUha tht I t»lneh ring is a hook; a bend of the Sitie 

lh “' lh ? Tt& } 1! [urlle , d 0!lee rant'd, md the rope pn^ed through 
5* *A* ' *1 l*T r £ eanitmeted, and a pair of nippers foot 

anown). U bn the mortar is to be fired, the guide bar o il tSimwn fact into 
tlie positron ^presented, and the »mch. The preeinre of tlja «ude bar being 
thus tabch Otg, the flasllrliy rf the cord causes jt to rise a little, and throw of 
two or tjirc* or Uis wper coil* ; the next coil in kc^t in its place by one of the 
assistants hiving his finder on it, and not withdrawing it will the moment "f 
firing The niortai Irto be placed A few yard, to lee ward of the reel, with the 

iv fcSSfSl A f lmSl r I| LI1 F* thv frame b, by maani of 

which the last rail of the rop* b to W bound to the rim of Lv ione, in orfer 




rm 


TABBY. 


10 wftiTH it far trundling, the remainder nf the line Wrl£ era the 
Aualljer line, tin ft Mir frame, fi stored id line toil oT thm enrt; and in franc 
I it afoeEree there is a tncker far foe ihal, tl» peculiar form of which is 

s™ ? 'I?* 9- T|ir !imc r*qulmd for vfadmg tin- tine, md 

Imii^ thn ehnr lj one minute mid a ludf. N arner«l 4 -i Certificati^ vto ihe ad'-an- 
togea of 1 1 r. Taaraldi apparatus McfvmpanErrl that renlIcfUaftW rnnnndfifealton 
|n . of Artfl* who vo!td him the ideex V dIcdil nktdal ;■—a model of 

wIllGli invention is placed in the Sorotva Jiepossloiy. 

RUB Ell lr AC jfo, An acid nblninr & from cork; wufcr being foe a perifse name 
or tins cork-tree. E r 

ijL JEJLLMA | t ON. An nperatfoh, by whEch volatile iiibalancEa firt collected 
nu4 obtained E ft b nearly allied tadLnEEIetfon, excepting that m the Salter, the 
IlLird parto only of hodie* air tn i*ed, whereas, in jmb| Imatlcm* fo,ft solid and tin? 
dry are obtained. Fla wen of sulphur ere obtained m ihb wav ; *n d foe *uut 
“ 11 fl|3 " riEaT Slnmmion aF auttunatiwi. 

SriSSStf C ^ €ID An Lc[d tram *mWr T bv foatlUnfoan, 

sUULEfl. A name given by pfamW to the bucket, pritnn. or rbipir valve 
of a pnmn: see Fuji?. 

f ^ A TJ@L Defin i Ee compounds of JFuttdnirie acid with the sal Ifi&ld* hoics. 

cPinStS^ Definite componmb of sntphinroLia acid with ifiair bases. 

&LiJ p ilulL A simple iifoammifole body. It* fh*ifig point U 220“ Fahr. 
after which it begins to Evaporate; at 5|3tt< it takes fire in fo c np^n sir, and 
hnniH with a pole blue fl«nc ; kept melted in an open vessel at 3M* r it becomes 
oi a red coloni-, thiek, visdth am] phulic, like wr sr t and it used by seal en- 
f™™ * Jlkc impi-Mium front tL^ir Wflrk. It. great tH Uilv in foe arts 
u TOO Well known to ru'id i pgtiftifl g. 

SILPHUKEfS. (Vh nb:nations 0 ( foe alkalic carfo_s and mebde with 

fUlp I LLir. 

Rt L PI IL Ik IC ACID r see A C i% Soi r n s. h re. 

^ MACJL A vegetable EnbctUrt*, fctleindvely empluytd in tanning end 
dying, h CDHEbLa of she young shoots of a ihi-'nfe, that giawt nalurallv in 
many patto of foe MedElmwiman ; the aimots, after b^dg dried, are reduced la 
|m«dLT m a milh which adapt-: it \n the inmudifllE ose of the lar.n*r anj dyer- 
It abounds m tanirrii and (he gallic BCkl + Itrikeri a dct:p and Heft black wllli foa 
solla uf iirtm, and b rminer fly 1 vaJuable m the art* fiJiudL-d to fwhkh Bee \ and 
nmnv other?, 

siVJVEL r A kind of ring or link of a chain, font b ran bird to turn roEEiid, 
by pin mi g it to the next, by to earn of a pin or Jl*». 'JV tone of wv\*A U 
np|ilL«l to a small cannon, s:roTided ^Htli a sfntilar Lind of joint; and lu veiy 
numerous purpn**-., nriief^woJj are adapted and modified in □ variety of ways 
tw ImimpnrtMtl to deBcrilMi, 

SWORD, A long-bladi^l knife, feihionrd in urtoui Vira hut oil designfd 
far niaPLgbng or deslroying foe human aperfc*. 

I Itl Nfi E. A ijmplc bydrqtilic miichrna, employ h ri !o draw m and discharge 
ffnida nfflEQlly. It eomiE-ts merely <if a small lube, in which U fitted a piston 
or plunger, and having a mad hob at the botium of the lube, through which 
™ bqmd VtiU-n, when foe nlungcf 1 j drawn hack, and charge* foe barreL 
Jh€n r bv forcm| the j lunger forward^ ihe fluid la expelled With a violence pru- 
porboDed to the velocity given to the plunger. 


T. 


TABBY. Tlie hitmc of a tEcL Lind of >i]k, vliicL Jjlj nn^r^uhi Ltw 
op^lKiti of ; which mntitii in piling lci*«n dirtiilEic hdlcn, Uw 

i Ti • "* ’i'n^Lnir «>)jT«fca t producil^ thntby ihc derlce uptin 

T r> m F *""» A ! «>« J*i»rt, ind fraving Oiera nrct in the 

‘ TTOdeTll ‘B «™po»HFBi t,y tt>c d iflrn-tit t of iight and ih^ie 


TAR. 
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™ V r .i!" *» ft* results nf calculations, systematically 

2? r " r ( lh ; rf application. They ol.o scire the useful 

J"Xp°*** of . l ** tJ . n £ ft? "wnw rf a prntm’n own e^ittow, Numerous 

thiy B «r»&' n ™" WlS pai<3 * ** WOtK auMto thL- *m* to .likl* 

u ' * ^ A *“"“6 ll« «i«lf .?r nwli, *nloLle in atcnhol, 

,..'i > J: - 4 tEr ™ tonirtim^ applied SO a pair of matey-bluet* and nine*. 

Liae?j fiir r»i*Hi£ nr romanii* TCmhu, " ' ' 

Tacks. jfm*E mu*, Naill 

FF ‘ 1T ‘ A Vtey richi " ilt plain, Aowored, fi ol£.tripyd f 

.1 • ■? “2 , lnft,£,raI . «««Tin f to bed*. in iflhrtt-alnle, and rlav- 

1 °;. Vj" « **=** F«‘» *r Scotland, hue I In- best, comes from the 

inughlimirhood of the Tyrol. It n enjoyed a* mi ingredient in niuco l'„ r tlio- 

Wlth f c *™ mc ,nd TOi MMie comemmieale* a 

erhiarfcabb degree of wltoeas to tlic ikm, and U isol Injurious. TLr fl„h 
PW'J'P*'" to gvpsmn figure*, by nibbing them with tale. 

Animal lilt fuelled do lets ami dirt (led. Set Fat. 

1 AUlfOUR. A species nf eUibioEiienr, in which thrtaili of G i*U ami sile.-r 

dlk 1*™®" fiwm, worked in leaves ami ftowe*, It., upon a. 

■jlk stretched avar a ifeuW fume. ca!L>3 » tiioil^ir d 

Tans IN. a peculiar vegetable principle, an mimed because it i.< |he eflcuLive 
pr^n/;^ V** of ftto into Iwfli; r. Se* Llivii hi. 

1 . 1 t!t 1,1 *' A J i K ‘ clt ' a at woven hanging* nf wool oin| silk oj.iriicJ with 
^LureprwutotW* m imitation of painting, and employed famb for 
. ,nff . ,iu! Cae Stoll apartment*. clmreh, ;3f Src. Tire French user! to- the 

nn cntiati to the Snraetni; and lienee the workman employed In it Hint called 
hl!lh?r t G«'«inrd...i ““ft? « »*> Ihe Dale!.. A mamifartorv was csta- 
hl'diH at I "rta, (ijf Henry I\ in IfEOO or 1607. which Has conducted 1,v 

f/r^ VII I and to t ; rKlB " ,J b ' v Wm ' ****>- ** rfisH 5f 

Huiq 'III-, and in luitt a nunuilflcture mt esLiLKdtcd ut Mi. Hl.ik .. j„ 

Surr^-. hv Srr Francis Crane, who revolved IMfrllf. f ruMl Kins James In 
encourage, the , Tllc mwn&elmj nf lltc Guhelius in France heeame Hit 

must celebrated for rtw hemtjr of the C oIour% and ill, rf™™ rf 
ttc^Jir 11 i Ute ^ aintPT j being fLisjptu-vcd to famjaii ppjn^ck 

TAl IGCA- A mnmij Is End of by |£d Braiimuu frnm the 

tnot of the MWn pant. A ipuri.uls tapioca has been mamiFac Lured in this 
country, trom the farina of I ho potato; the pr.joew of preparing ilia I alter 
■■ortHiitiflp simply m esporing the drj farina to the act ton of a moJemrc heat 
m an wen pun. and eontintudly .lirriog it up Ur prevent carbotiizati.m : the 
fruteT nf crvatollucatian of the ■ torch, Catislo™ a ipecits nf fusion of Ora shirek 
which cntigloturntca mto little tonsses, of a acmi-transparont gummy appearwee 
hut with an ef0orc»ccttt surface, much like the fierrign tapioca in appearance- 
ami although rt poMcites aumtar properties a* an aflment. it doet out f, m „ *n 
rtrung, rn.r« ngrceahle a “jelly, A patent wo* tereutly Lateen out for the 
process J rat WKdbed; hut unTortumnek fur tlm pate Litre, it WB * well known, 
nnd for nearly half a century before the dote of Iris patent. The advantage of 
the P"*** 1*. bowfvsr, to u* 1ltorc thm doiihtfui, whilst t]» foreign article can 
ha Doliuoed, lujjjectcd to only a moderate import tax. 

„ J Aft ‘, A **1^ Ullrtoons substance, obtained chiefly from old pines 
and fir Ircc^ by burning them with a close smothering heel. ' ft fa prcpnrN in 
great quontlWs m Norway, <b,vcdcn. Rnsria, (Jennanj- North A.nekc^ und k 
other countries wirerc tile pine and 6r aboutid. 

I "nn^ ““l 1 * l “ .^“^"iiTUin pAMiinauTjt, i* eimilnr to that described 

by nietiphrastus and Dloscondes, at in Use it, ancient Greece. A conical cavity 

Sn* < S J ‘' [ron r I iajl f ft* bottom, to which is connect* da 

l■ 1114 ; U* tiirrv olTiiit! Iehi-liJ. E^uaF w-^i_. * 



nhieh are afterwinis bnuged up, ami are then ready for 1 

VCkL. II* 


[pfirUlimi, 


i 


J i 73V- 


rfh. d-LOU dimk^ fin* pffijlOMii 1\* ulu^e; LIU UOtti pit-cnsl. 

Uftnnfiafinwi for this [lurpwi: have bitil nan? y('an Itpr in levoral 

|jurt# of EsiglaniL In the year 17fl| h the ewC of tkbdo^im obtained n patent 
f*ju eitraciiti^ lar from jjinradj by a new prnceu of <1 Lntjon ; a kind of tar 
ii u1 m produced from liepiE-cC»l Used ill the pttjthiction of goa fiah illumination. 
Set: Ga>: also Pmifl, 

TARPAULIN. A piece of strong cmtm^ or sail-oh'ith, welt saturatoil 
wSlb ti 3 F c Alld dried ; employed pilroilrdy for cuteHug paoda in ildpa, 
wag grin a, enrt^ ftc,; uluo for protecting: tUirki Ami rfct* of ngvieuJ turttl produce 
from [be effect# of she weather, Ac. 

TARRAS, or TERRAS, A tolcaiuc earth used os a cement. Ii differ* 
Imt little from puzzoEan n H but eoit&fnt more heterogeneous particles,, U spar F 
quarto, -borl, Sic. ft tffibtCKet with addit ^ magnetic, and fuiilje per «'■ 
When pulv«ri*rd*-St Jerrea pa a cement* Jlkc pufilflilifl- It if obtained ftoin 
Gmnftrw and Sweden, 

TAfli’AR. A NttaUince deposited on tlje sides of irfria casks. during the 
time tliaf the wine iiinastate of ft'rmpntalion. This mtn*ifncf bing scraped 
<?tf T and in its- HHtuml and LiUpUriflrd *l,aic r 1* called hy chemiett super-tart rate 
of potash, b n l! pppnUrfV! efmii? Carrnr. Tartar is distil] gulakcd* JfrcUiJt# nihnir, 
ill tii rod and white, according to the colour or the wine front which it original e r „ 
All wines do not ailurd the came proportion uf toTtST ; according to Dr, SfewmaiitJ, 
e1 1 l* wEaif:’. of Hungary yield hut little LaTtnr, those eF France tdihcfbl mure* 
while the Rhenish urine* filfiml the purest tartar Lit l-irge quantities, The 
method adopted at MonTpaGsr, According In Dr, Ure p for purifying iTtk 
oubslancc frutn an dk&dsPO^ of extractive principle, ii m fallow^ 
lELrur h iIishoIvih] in water, and stiffen'd to crystallize by cooling; lb crystal* 
are then I Ki lled in another twscI. with the addition of five of ala. pound* of the 
white argillaceous earth of MirrVLcI to each quintal of the ftfilt. After thi* 
hailing of the earth, a Tory white salt t& obtained by eiapnintion, which i» 
known by th* chuhp nf cream of tartar,. nr the acidulous tartrate of potash/ 1 or 
purified super-tartrate of potash, 

Emetic tartar La the tartr-dlo of pohab, and nntiinony. He generated tu r for, 
the acetate of potash. Satf vf tartar, the rubeiiTbcmuta of pot Ash, tfaiubl* 
t trittr, the neutral tartrate nf potash. FiirirJatrJ Ojftar, sulphate of pntafih. 

TARTARIC ACID. An acid obtained from the above-mentioned aralt- tartnr 
by ^cheelc. In a Ri>!,EiliorL of Lhft super-tartrate in boiling wat-rr N he ttAdittilnl 
tfi- lupcrtlunua bYciJ by llic adrliltoTi of chalk, m Sung as ciTorrc*ceucc ennn.4 ; 
and cspelled the ecttf fri>m tli£ firmpitaAed tarcmic of limr r hy mean* uf ibt? 
iulpluiT]^. Of four purts of tartar Easy be boiled in :2D nr lit parts of wati-r P 
and one pari of lufjihuric acid added cmdniJIy. By continuing the briiltlig. she 
asilpbate of potzttli will fall down. When %hii liquor t* reduced tme-hllf, it ii lo 
be filti-rnl; Cod if uiy moro aqlpbafe he dt^|K€ltctd by continuing the buillng, 
.he filUTing must be repeated. W'beii no more ia thmirn down, tSlfl fequor it to 
Hi BTaporated to the C'Unii-rnco uf a pymp j and thui ciyatols of tartaric acldi 
“qttftl to b alf the weight uf the tartiir employ ed, will be obtdnrd. —*tVr. 

TART II ATE. A neutral comnaund of th lartnric add, Wtth A ksr. 
TAWING. Tha art of pfepanng while lentjs^r. See LEATUtn. 

T ^- The dried Icam of th±? rr^-pUnt, which it « native of Japan, CMllttr 
Eld Ttinquin. The hisE/jiy of eommeree doc? not perbapn present a parallel to 
Sit drctirnttan tea whirb hai** attended the introducLicin of tea into tbii 
unutry H The lenve* wtrt fint unp^rtrd into Europe by the Dutch East India 
'uinpany, in the early port uf iliv fevruteemb century; but it was Hot until 
He year 165S that a small quantity wiu bTnUght our £ram Hoi Infld; und yet, 
'rom a period fatiter than Llic memoir of but Jew rtf the present geu^ratioji can 
he* baa been rrgWTde^U mt of the principal neCcesaries^of life emung 
all clnotes of tbs communirr. To piwidc a auicient siippSy of this aliment, 
many thousand* efUma of the finest mrrcunille navy in {1^ world are employed 
iii^ttading with a people by whom all detdirtgi with foreigners are merely 
o crated; writ fmtri thb mrutly-acquireiil taitc + an immense and caeily-calLcctcIl 
twmu? u ublained by the sUlc. J 
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The Eea-plant li al’ evergreen, tmuewhat reHUnbUtlg itw myrtle Ifi appeflnmce, 
bears ft Fragrant yaUaw llowcr, and lo 4 heigliE vaiyiug between thn-c 

LiinJ dx fttfl, II le capable oJk enduring great variation* 09 clipUUe* being 
cultivated alike fell the nclghkHirhixid of Calltun, %'hm* the beM La as limes 
almost mauppertable to the unlives, and of mind the walla of i'rkiiJ, where ilia 
winter ia t not UnErecpicrttlj, aa severe as in the fiurtEi uf Europe, The boat 
*urf 5 , however, are the production of fl more temperate climate j lEte ftnutt teas 
an? said to be ^totH in lbs province of Nanking, occupying ttUlfly iba middle 
*mfon between the two extreme* nmo tinned abnva; end the greatest portion a£ 
wElcli lb brought to the Canton market, am] sold to the European merchant*, ii 
Ehe produce of ihe hilly, but populous and indufrtrkm, province of Fukien* 
situated on the e-ea-eeait, (n the north-eft*! uf Cautcra, It appears tu thrive 
best in Valievs, or on tin? doping banka of bills* cXpuscd to the iSUthern >9Uli, 
am! especially on tins brinks of riven pt rivulets. 

Tbu tea-plmil id prupa^aEed trou i seed* and the holes ore drilled in the ground 
bt equal diituoerf, and in regular ravi; into ouch bob the planter throw* oi 
many uj slx^ or v$ t?n ft doteli freed*,,—nut abuVo a fifth part of the seed planted 
being expected to grow. White consbg to maturity* they are carefully watered; 
and though, when uucc out af the ground, they would coutitiuo to Vc^etaic 
without further cate, the mote iiiduslriuii* cultivators annually manure the 
grumiiL and clear tho crop from weeds. 

'Flic l"iLVfa of the lea-plant are not tit for golfiering until the third year; at 
which p^MLnd ibrv afe III iheir prime* and mast pbutiful When about seven 
Venrs oldj the shrub has. generally grown to about the bright of a moll, Mid it* 
fcivcs become few and coarse ; it h than generally cut down So tk item, which, 
in the succeeding summer* producer an exuberant crop of (vtah ■liuota and 
Iv lives j tJiid operation* however* Hi eumetlme* deferred lLLI the plant Li leu 
yeuri old. 

TEio process uf gathering the tea La one of great nicety and importance. 
Edeh leaf Is plucked BL-porntely Flora the stalk ; the hands uf the; gatherer ore 
kept carefully elCOii, icud, hi eollectiug somi* of the fine *QlU f he hardly Vrttlurca 
to breathe on lEie plant Nutvt itluiaAding ihe tediumnesa uf such nn Dperaii uSlj 
a Ifthourrr can frequently ecillect from four 10 ten, or even -fifteen pounds a dftV+ 
Three ur Innr of Nieiw gwhcrinp take place during the Kit^n; vi £. luwarji 
the end uf Fibruary* or thw beginning of 3,Lurch; in April or Moy ; lowartla 
the iniddlo of Juiil 1 ; and in August, EV-jijl tin? first giilELerin^ which, conitsta 
lif the v vty young and tender karat anly, the nbo^t val-Uable Ileu ore mnnufac- 
ttired; \\z. (Ile gfeen lea culled gunpowder, and the l^Eeock Ecu colled Pekoe. 
Hit' produce of this finii! aathermg h ahti denumimiiEd in Chins, Imperial tea, 
probably be eitlAL> where file shrub IS net cultivated with a^riew to Rip plying the 
demand! of lEjc Canton market* It is reufved, titkr tu obedience Ui the law, 
or on account of it* luprrlor llavoar! for th* COntumpCkm of ilia emperor and hia 
court. From tho lecond and third, craps aru nuinulhctijml ihu green teny, 
Culled in our shops Hyion JUld Itfiptrinlf and the block EG&fi dtnkmunaEcd 
StMichotig and Cungom The ]%ht and mferinr Veares oapamted from tba 
Hyson by WLELuowing, farm a lea called Hvioh-skid, much in demand hv tile 
Alurriecins a who Ora aho iba larg&it gvutfraf purelsOsL-^ of green leas. Oil tho 
otlu-T hand R seme of the rhoioEat and tanderett leaves of the second gathering 
ere frerrussitSy mixed with thorn of [ho drat From the fourth trap ta niimu- 
fiLL’[UtTU eIl* eoaT^esi spemea of hEack tea caElfd Bohra ; erid tliit crop la mi xod 
wiui (lh luferinr tear gtawn >a a dtatnet called Wupltig, near Canton; together 
wi'di suolljcn u& raiuailted unsold in the market* of ihv tu-d frearon. 

Owmf: to the run ii life division of land in Cbtna, th^re con he few, if ttiy, 
Eaigi! tL-ib-|Towprii; tho pantaliam ore Small, and iEie hu*inei* of ihem Otitied 
m by the owner and his own family, who carwr the pj-mioce of carh nicking 
ItnPlHiillcIjf Eo market, wIuwe it h dispoied of ft el os of penuus whose 
business it ix to EsiljEet and dry the leaves, ready for the Canton leo^mcrahatiEj. 

rheproCM* of etn-ing, vhkli should crjinmcnce aa soaii Ou prwsihEe efUT EIil- 
bavea have been gathered, diHers acuuniirijt to the quality of Uba te^ Soine 
wad— 1 t 1 r* _ —,i H ^ - 
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rJr^-ing-liimdE will fiohlim from five to EIIL or [wedIj smnj] furiLBUtH, on the top 
□f vueh of which U a flat-botlnmEd nud iliuiluW iron pim ■ there \ * ftl±o a lung 
tuw laLk k , rni’cml with nuls, tin which she feAVrt we spread and roLhiiJ, after they 
hikVEgone through the frr&t uU”o of the prhajas, which wc may cull bakihg. 

h^li the puna we heated tu tilt 1 proper temperaEure r ll few pounds of frnsh- 
galberC-L Ecaret are pjaC-cd nptm them \ the fresh hi id juicy leave* onck os they 
touch the pals, and il the business of the operator to Jiir mid shift them 
fthoul as rapidly as pudUr, with his bare hamb, until they become loo hot to 
be tmichcd with-atl pain^ At tlLLl nimuuiLE, he take* olf the leaves with A kind 
of fthot'd, Hke a fim p andjraur* them OH the mat* before tilt- rallur^ who, tiEkhig 
them up by small ifnintlLfes al a issue, roll the in fn |Jte palmi of their hands, 
sri one oJreetJOn uqly; wll Lb: assistant* walls Jam are employed to &ii the 2cnvc* t 
in order th;LE they may be the quicker rudest Uud retain their CSItI the Ion err, 
I l> ^Curc the complete evaporation of all rnotltSttt from the Isavea r m well ad 
tise BtohililrV of their curl, the operation of drying and mlllng k repeated two* or 
three liitniSj or even oftener, It necetiarv,,— the pans being-,. an each suecissiY e 
rifftision, ]c-sa tlld le$a htfltflfl, and the whole process performed with increaxm_g 
slowness and caution. The loaves are then leptmtlcd into their itve-ml cLtfsci 
and Stored away for dam m ,tie use, or for sale. It wn* r at one- time, iEippoml 
that the "reen tea* were dried l>h copper parks, and that they owed iheir fine 

S -een wlonr in that circumstance, which Was also =a:d So mailer u fre* use at 
esn u□ i.ii3ig|-f to the his matt frame ; hue tru* litea is nuw held to he without 
any ianililasiun, the must accurate eapedmenta having [kilid £n detecting the 
slightest panicle of copper in the Infusion, 

AfUT lh.e te-ihii;3i been thud ptln-red by the tmltlvaEur, aadcuTed and aasorted 
hy lIiluSc whu, lur want of a bolter Ti^ir, Wi? may call rfa-cnUcctarB* it h finally 
sold tn ihr ^ tci in^n:hantl P of CanEian, who complete the jjjiinuiaetwn; bv 
mixing and garbling the ditf-rrnt quidsites, in which wosssea jusd children ore 
rbiL-lly employed- the Lea then rOL'ClVci a last dry lug, Is divided Mcording to 
Epiiihty, packed in elicits, and made Up Into parcel* of Irani nne hundred to gut 
hundred chesty entb h which arc sLampcd with the name of the dtatricE, rruwer T 
assd nin u,ufacturer p *nd called frosss a Cfl iriesv word, mcatlSiag traI ur J^opp, Ces dfs* 
In perusing: the foregoing process flf drying the tea, emit mechanical rcmicro 
wd \I probably think wjlfi m t that- it might much better fur snore ssmfurmEv) 
IU'thjrrm-,1 by a iwachmo, heated by sleum a: n regulated IfsSspenUure, and that 
3 ull uine-LEuehs. of the lahour wunfil tlscrebi I.-- 4nv«h But as a urmi^i- 
tlon to the nismufacturcrs of die ^ UcLryUikl Enkpire' 1 would prubahly ho recBuJ^l 
wiLb fni^natannp nasd he reworded, if it wi» paiaiui^ with ihe Ljaatuiad-i wk 
fiha I reserve i.ur suggesthmi f-r a fitter ohjeeL Those ..fuiir rendem whoumy 
n-islk Prr mere csssp^rtant inf.immliMn e cep^-c tl si^ tho pregrp-M L ,f thj* iiuunrLaiki 
tftule, tboijuLEr GmEtJ c&lMe m to give, will find it In M'CidInch's BkUqmint 
' { ™ m * r ** ; to wliich valuabl e Wurk we are? iudehtej tbr same at the asatc- 
s ^ ar ^^' ^ Ve only to ohservcr that in the ventury bcLween 

1 * 10 arid IblO, tlse tea* imported sutu tliis country gmonuled tu iipwanls of 
730 mills a ci of panmk, of which nkure than fe3d Sssllflmsx were sold fur hum* 
M .^ 1Ilfc P^ 013 r ^twern ISU) &tLd 1S2S, the tolaJ importation exceeded ^127 
milllOUj of pounds, beissg on an average, between 23 and 2^ mlHium n i. .7 - 
i? 3 1F tllfl EluWlti *1 L*d was 26, fH 3,223 pounds, J " 

TEAK. A very Valuibbs tlmh*r p which abound* cn variuui wartg ft f t t Ltl Pnct 

Tn,J y-■"* ““FP’pk ta i u,n T ”^ ari)l ship h^ltw Ih lilt 

“xrv/? r In 1 dl “? f“r Jk “ tf| ? B «f Ei V U,L ^ 

TTiA/XE. AjW, Oli iMhb of «Uwh u< em^^ed in J,, af 

clwlh, and for wIlecFl ape radon no EUbstitute cn-.iallv I 

b«m dbtovrtud. The ikxla been conslder^B^uS 

instance of a naturn! productNi being Applied eo wchonical 1 ^^. ; t V ltAr ^ 

m which It is produced. It appeari, luat many fltlempk hav* L*J u ** 

A substitute fur the Ecarles, hy art, all of which have btlm ahaiL E lnL t - 

tiTS Of Injurious, The me of thnS teiUElo is to draw nut tlm er uls of ^ 
tli* manuftscissred cloEii, u m to kring a rccuiai 1 mle nr mn e wotil from 
£IZ€ from twktmgs S kuuttin^ and to comb oS" tile coaSse 1^^^ 
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flf the ¥Dd). Hit Kriid &f thf true tenuis £l cnmpMd.uf mcorpo^tn] Buwih, 
each separated by a long ridgy chaffy MltHtAflce* the L.L-nninjLtirtg point of which 
LS fnruisbed with a fine hook, Many of ibrae bend* ait fixed m a frum* ; and 
with theca thesmfede of ibe cloth h EfftSiid. Or brushed* nntsl idi ibe ends are drawn 
uut, tlie louse purls tombed aT, and the doth yields Era impediment In tin; five 
passage of the wboc-1 or frame of Teaales. Should the hook uf the eh.tff, when 
in urns, becutlie fixed in a knot, or And sufficient rrstsianee, it breaks vilhuiit 
Lnjuriug or contending with the doth; and tart ift lskeH r by successive applrauliona* 
Lo lira it tlit" impediment out; but all mechanical in Vi-ri E urns hrliicrto made u»e 
ofi offer resistance: to die knot; and, instead of yielding end Walt Eng, as the 
teazle does, resist and tear it cut* making a bule r or injuring tiu sirrfaiY:. * H» 
drtiMng wf n piece of doth consumes from 1500 |e 2000 kails, when the 
work ii completely fiuiib«d; they ait udtd repeatedly In different singes of the 
process. 

TELEGRAPH. Tbe name given la a machine, by which Intelligence may 
be transmitted, with eitnutdtrtniy rapidity, to great distances. There is roasun 
to believe, that th-principle of the modern invention uf Communicating iiiferm- 
ntion by means □£ signals, is of great antiquity. Tb modern* have. LoWcVCr, 
the merit of applying the principle, id ns to render it a scientific, and almost 
perfect marbisi-.-. PylyLEm de-.-rir-.nl a Very complete mranp^LUi ut of tignala 
by intBTjj ot W?b« Tbe ManjEKB of VVortmter, in bis Century nf hrren- 
ti&ii, buaali uf being able lo do wufkdens bi ibis way, A# lie iraa wont to do hi 
others. Dr. Hook, wlmw cciilni a. a mechanical mvenluf was perhaps never 
surpa4ged r ik live red a “ Xtarfrwr-ic fo the JfijynJ Socivfy, on the 21 d of Nutt, 1 ftS| r 
do™ a iiuy Aotf f« flJ-istifrfiWf wE r i wriorf a# £itouo n of 30 r 40, lU4>, and 
120 mites, &c. Jr in ns short a time tdniOil m a men can wrtbe what he would 
haVs K[iL n In ibis di^urw, which via published In Durham's Cul&rtmfu 
p/ Air £j , J errbwfAi , r oarf OSj^npu^im, the Doctor fcik+-jt to hi# aid Like then 
recent Invention of tbe tek*cupe. and explains all llir details of the method by 
which ctuiracl r& ripuicd ±1 one sEnKuin* may be rendered plain and distingii'uh' 
abU at the others 

About sixteen years ■ftpnrardj t Amnpto&s prep -mm I [be cons true. imt of lele- 
prnpbs in France j which taiicli resembled |)r. H«h>k«. Tho me thud iva# as 
follows r —- 

Lirf there be |WflpJa placed Eo several nlatidtd P nC a certain distance fram unc 
■Bntlwtf timt, by the help of n [Hhaenpe, a m OSH station may *ee a pignut 
made in the nr.xt before him ; be mmt immediately make the some signal, tliat 
it may be *cfIi hv pertud* in the etaNim nuxl after him, who etc to comruuni- 
c#fe it trK those in the following- itaLuUp ic. 'Dicsc signals may be Jl3 | c t(cra 
nf the djfluH «r *3 a cyplirir t imdwstwd «dy by ihn two perv^ns wbi arc in 
the dlaLini places mid out bj those who mafcg like ilgmla. Tbe pt-ram in ibo 
second atatiun making the Mgnul to ibe person in the l hrn l L the very moment 
hr sees it in the ArxL the new# may be carried to lL^ greatest dJii^nce in as 
Little time as li necessary to makfl llie signals- b khe first staiion. Tbe duLahce 
of the atvers! *(juwnj p Which must he » few os possible^ is mefctnred by ibe 
reach of a telescope Amoatuns tritii tlibi inetllnd in a small tract of "land, 
before icrcral punons of the bighest rank, ol th-e cmj r E of Fran ce. I c was tmr T 
huwe-Ver, till the Freitcb ravolutLon, that ibu telegrapli was applied genendiv to 
usdeftil purport f i_ Whether M-Chappy who is said CO bare kijvutUcd the tcio- 
graph first usad by the French, about I bo end of 1793, knew atsy tiling of 
A.moo Eon'i invchlrun or not, it h impnvdb-- 1 \u oay; but hit Lclegrapb Was coc- 
■ttucled on prtndnlei nearly similar Tim manner of ttsbg Ilia lefegraph win 
hi ftilloWi tile tirst station, which WAl on tiia mof of the p.ilttc* uf [hu 

Louvre* at Paritj M. Chnppc h the inrpntyr, reevir^d in writing, frum ilia Cbm- 
mitfee uf Public Welfare, the word# to be lent !o 1^1^ near which ibe French 
array M that time was. An upright post wo* mooted uji tbe Louvrr, at |i 3 * [*, p 
of which were two tr^siursE arm^ rnwmbtc in #1! dirwClomi by a single ulcca 
of mechabbm, and with iuHmccivabU 1 rnjddi’y. II & invented A tnunbi r of 
|»sitiona fy these aims, which ilniMl m itgni for the l^ttera of tllO alphabet; 
anil the^.% fer the greater celerity and lirnpUriiy, bo rvdufiud iu nmeba^ pomibfe" 
The grammarian will cisiEy ennecive that stitcen signu mp- amply aup^i-lj- nil 
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tJj" Itltm i>F the alphabet, *mcc reme Uutrt map lie omitted, n«4 Ubly wilful 
delrinicnl, but with advantage, Time signs, .lm |hey wen rAry^cci li hd be 
chimed fiu-ry Wi^k - HI that Ike sign w r ft Inr <jLLL'"ihy 1 might be ike sign >4 
M* I tip ricil; and h hjl 5 aoly neceiriury t3iat the person* ^ the oitremitiev 
itluuht know tlie key. Hie m termedim**: Were only instructed gcue- 

rully in th^ tM stern ligxnda; which were eo dutinet, *u marked, no different, 
liK' uce from tins aLb^r, tliat they were ea■ill , lemumbrred. The comtcDCLion 
iif tin; uutchinc was such, each signul wtu uniformly given in precisely the 
“me manner 11 all ttmei; it did tiol depend on the operator t nmniL.ll skill; 
and the putufan- of the arm could netcr* for any one ri^nl, he a degr ee hieW. 
or 4 degree lower*— It* Btovcment being regulated mechinidUf. M- Cbanpe, 
luiv[fig received at the Louvrr the soutemie to he CunTpyed/gaye a known 
iigniil tii tlie KCiitid station, which W is Mont Marita, to prepare- At cork 
tlwShm tliLTH wits a yiiich-lowtr, where UdrKcpES were Klrd* und the person 
on watch gave the ii™l uf prep aruiidh which he had received- and this com- 
Iminkated «aei;e«Utdj tkrouvl, „[[ for line, which brought them all into a state 
of retuildesi The prrwuii at Mont Marin? then received, letter by ielt-r, the 
semen ve friaui ike Louvre. which ke repeated wills hk own machine; and this 
Hi* again repented from the next height, with mcolieeiTihb rapidity, to the 
finiLt p tali on at Liak. Ilic first deKfiptfoil of the telegraph wqj brought from 
Fam tn F'nmkr-Grt-on-thiP-M .iiir, by a funner member i.f the PoHbiinefif of 
Bourdmux, win? had seen that which wa* erected m the niumUain of UtEviLic, 
Asg'wtu bv D r. Hutton, it k u follow a:— 
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balance would dera ngo t h e cmd i: 1 h r pieces C arc each abtm L 11 1 r?c feel lung* 
and may bo pEecrd ^ielii^r to th[? rlgSil or lefE, straight ur it kb Elf 1 

bul.trio^-bi.Ti in. By means of iEiese tEirce, die cumhinat1**£* ■„■ I movement L* very 
rfcieiiiUc, rL-marbiblj -LislJjS^, juu|! P.m 1 ■ perform. Jlttoit is ii amalJ woodeik 
hut* in which n person ii emploied tu observe thsF iMvemenSji uf the machine. 
On die eminence nearest to this, (UiOtlidr person is to repeat these movements, 
and ii third to write them dawn. The Lime token up fur uncli mmem ent is 
twenty -w-i-. miJ^ id which, the motion atone la four Bounds; the other sixteen 
Ihe mvdibe is Italiuuirv. "L'wn Working models of iFita in+tmnient were eiu- 
ruled ut Frankfort, ami sent by Mr. W r ['Is.-. I'ur, to the Duke of York ; and 
hence* the plan and alphabet of tEic mac him came to EFigland. 

Various experiments were LFi eiimefluerjco tried npuh totgrapln in this 
cuuuln ; tuuL ail* was soon after set np by go rernnnintj in a cEtain of iUiinLH 
from eLl- A il mirnlty-alii cc to C tu- sun cOits l. 

This telegraph con^tod of aijt iLk-m^mal Em^rd*. each of which wm putted 
upon n TiiPri5tnnt.il nxts in a fi'Jime that surround ed it, in fturh a rammer tl^.^t 
titcli uctogun*] baaril might bo placed ci lIj*t with jit JluC ride towards the spec¬ 
ie Lor, or edgsawnys, when the tu'jflnS became m visible owing tu fSac distance. An 
eEficcr's cahm wad- placed underneath* pTovitkd with a EcfiBscape pointed to the 
i!c\C pliithm- 15 V a simp In: made of work tog* iHchc six boards mruie lid changes* 
wJjieEi arc adequate for rill ucceuion*. Experience ini ihutoii that this plan ul 
teErgrapht which wm deemed at the time at itj in trod no tin ei to be an imprvwe- 
nKiH ikjinil Hie design of M. Chappe., previously descrih.d. was, in reality, in- 
fennr i-i- Jt an *itfl.plduty and clearness j iMunscqncntly the Litter has been since 
adapted by ihe BriLirii guvv nuneu b Under such imptuved mothncnLlimH as 
great practical eifiivrntnty in the *nbj«t innsi n wso^rdy jiroduct, 

I Lii-rt iiprobfibiy riti inbject whicb tbis exercised more n:-f ibe ingenuity ->f 
pukentEhc men tlksm that of n.-L , gni|.ihk eo[ntrrLJ.Iiic.aEifm , and w c are convikiccd 
lluit n dcicriptun uf the carious schemes fur tfoit ohjirL':', windd alancbJI aval a am 
like tlse presenL Wd ihail llicnffore coufino our notice to b very few of them ’ 
rtoL in pruferencor to such as aie upon n totally dnfo/cmt principle &om Mi'll 
other. 

Telegraphic comEnunsanti-- i rn EiElc mgenkaa Mr. ValLmco obfcn"es d ) baa 
hitherto been a mean of inttrciiTarre tliat wan seri'Lc^nbW ffitiiy during tliose 
pnniont the- enlightened liidf ul tlic tw enty-fnur Injury when dear weatbtr 
admitted of unintemi[rtod tUioEk fur adtalitiifre uf aboul Ecu mile 1 . It boa been 
frequently [impniol tu remedy tliia di-.:nl>ratiLiLge l (in faraa related to the absence 
of Itgld, ihni U,) by n uciLLrna] idegraphei far th? liimps uf which, g03 Sreincd 
Bi>- jsjiiiit july adapted. But aalhb would du ktuLlnng towards Ecuening the in* 
[crroptLan which net ood foggy weLLEJii«r ijecaiimi, it h:u rmt been thought wnrtli 
wbdi! tu lTiCttr the expense of it: and as it has dsn been lupp^td im^usnibk 
hat thVfS intr-fTLiptions cunld be ubvilkd, We bare 1 satdnwn under the impr-rf- 
'.iuM t that L-ocnmtndnHJtinn^ rapid W ana tliose of tli^ IcEegraph under faroui nljl- 
■ireumstancc.i^ uilijE rentain dependent, to a degree tlsat would ever prerCul the 
rindple from being rendered evoilablL* tu tlic purpaaea of rummi?n:(.L! du^- 
ti c-flfo c-iMiiLiuid ration. But this impreisiira. m rTTu-ncuii^.—-there huing a w<^!| 
:juwii pnndntu, by the nid of wEikuh information may l>C cutnmunicaten eqnulk 
rail during darkness and the mod foggy wcathsr, oa in daylight, and clecu wca 
tier. The putting of tills prind^du into execution^ will of cuhetic 1j-j incMmpar- 
.hlv mure Expensive thatk Living down a line of iLUgripht, but as the rove lull- 
t ruse hi to title to hrlnjz in will,, (tou»e M, 1 lupin's obacrcition rrhktive to o-nr 
Jiin:cfLh- policy,) render this rapendElure but ah mlijiLkisflL miLance of that ^eco¬ 
nomy, well ufulerstoadg wliicb Ltnuwi how to make iflCriflCCi bordering ahnual on 
prodigality, in ruder to reap afterwards* withusun', tEke froibs of it* advance*!^ 
he amUtiiktpf it Ul WLI& diminiaheii the attention the principle deserrea. 

II Lt. h i- 1 long b^Lit known," 5L:i--i Mf. VaSlantt> dJ that Hi ili^unprexitlifo 
jqnid, ennfomi ia a pipe, might he cau-cd En move through tile whole iongtEi 
it Lb at pipe, by oprAiitifig un ill at duhcfcml, whether the pipe wri qu« mile ai 
ana hundred Ended lun^r, (It Wfll. ptored by Bussuct, fur a diMlauyu uf three 
mile*, about bah" a tvnbiry ago.) De; 1 alrl-r-.iigh this bai long bc^rt knuwn* 
slid .dLhaLigh it a nriuan of ^y EEibolic tQLercoutxB wlucli would alike be indr- 
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JkQdml bo!b of i(,,rkn™ an«l eloutlv ij.iv.s tot it hits ht'Hi imtHmirbl mf ru * 
pridople df mriintirinHis tranilllilwEmJ 'fhfl tn<Hlc proposed hv Mr VofluHCr 
uf carry tng tiae prim-tj j<? into partlor, rnay^be tint* briefly i>rp?airiE'iL 

A pipe of ansillS calibre i* to be [aid fro m one to Eht* mber of die place!!,, be- 
twean Which, {os llitlitrrtd termed,) icEepra|ibic c^mniunjciLUiVEi ie tn be ofFeelHt. 
^FF- fcrteEteaHy Krtttcd a^it k-ai age#,) if [o he kaj.t cmUantk filled 
wiiii water* by ftppnraiiu which both wrap tin It of sir and ticsjrJj o^lnit for rathe r 
Miinffriurts) euntrsdtnn anti ^Spanrion, Each end of jhU prpe is connected h> 
apparatus. which will cause anj movement of the Water Inabb it, to act on and 
nin^c a band* Hik bond may point out and indicate Jctferg, or number?,. or 
^ooE-^n poiOL^i ofi a dius plate :; ibofiph it wid bi? bttlf'x to i;auac le Li.h mdiojifr 
Eheni irliifi] placed in a Line* In mnn^j.!. vriiL Itdpgniplhr npoaratos, Ei d- 
w^ya tt^mtoad n tt^bubu-y, COMlcctmg ike mmhnfc with certain meaning, 
Ine pnncipEe ul thca mrthod wDI admi t of either letters. number^ words, w ir-u- 
tenoei, Iwdiig tLEed r Haring ihtU espImiFdd tile principle of Mr. V nllnn L -e’s p]*n h 
Wi \ J? lliai rrfur tbe reader far the details of U to & nnmpblol by the author* 
piitillrhrd bv W i^btmon. London, 1H2J5, entitled, J> .mjtfm of u MriM *f 
/ t*j 1 hi? Co mmmmlitm* A Variety of luggttl loiu for the rtnpLnmP!it of 

™ cbctriL- fluid acting Upon wire* extended flfom the pbacuiu cnmimlhicnUoO f 
bore bean made from dmv tn time. Tn OI1£ of these Ibr intdjhreuce s* fLUirimit- 
iiLcaliHi bv meins produced by llie eollitioti of bodies jn Onpotiite itatca 

os H-cctruniy ; these bodice consiaE of a irrici of 5inn]J bntlf, sn*jrr luted at [Lie 
t nPr 11 * 1 ™ ™3ttelBrB by dEpder chains anil a aerie* of nun i hvrrd 

thdh hung withintheir *|mc* of artiom The author t.f this plan, who is an 
nnonynMini cantriboLcr to a feeirntifie journal, flirts!rates hk proposed heme 
ay tlie following eianjplo^ 

" 1*1 a THEtntlie wire, coated t#ilb a nnn^oudueling silUmeich p be trended 
ttuder ground W-yo any Iwa gji cn placf s, which, for the saki^ nf eip. rimcut. 
nifty be r.vn eepuj-Lte apartments iq the same hmifir; OUe of fl,bI L -l> may be Jj- 
uoiriLisfltrd A, and theo^r B, In the apnrtnuscn A n’acrau eSccirtCai mncliine 
And In Lbs eitmnify of ibe wiro in B wlkllo ball, caiprnded bt m oans i^f a very 
slender rhaan, within whose aph^ro af nation there is a common bcl[. Kn .v 
by wtaflEcting tiic wire m A with the emiduct.ir of the uiacfaior. the wJkctic 
nuid will pai 3 hwlanlelteEHialy idnn-it, and cberpe lE.n hall in B, tbroueh the 
im'iknm of ita Ltttlc chain, whicli flm wlf imint-diarcly to the uoinffulated belt 
Lo difchmi^e iti nirphu t/( electric mmtT, and recover il* t .iiiihbrium. I be 
^fcc by which It i* attracted or impelled tnwrmda tlie bell i« quite inEbcknt to 
prndLlcE the Hrtmd requited ; it ii an experiment which I have often nude, and 
w nh mvbtiah.e success. this befl be numbered I, and have a Series of them 
up to 10 .with reparefe Wnd divtihet metallic conduct., i», it is ovL.Ieitt taa rS=- 
mnnatratnm that, bl* A eembrOatiun and the an cc*mw excitement of these iim- 
plE WMbcre, the whole =t pr^^t mnde uae nf in our met improvnl 

degraph and flE^ial boofcs p together wHb their vo-rc-pnuftin^ meaninj™, mav 
be OKurevod from the Apartment A to Ii with the greatest accuser, and witJi 
uni ip«jJ or tnoqghL 

j tSi ^ liLcl Hc and iiirapctuiYE rnrima, {hy two electrical mticl.lfle* 

“ p^° U " .“T? , 1 ™“ Wlih A* ir D PP tn,k ^'>) ter b*ltr«-r f Portnuo^ 

fir rmnuiii .1 rau LnnJrn. mngf ihe^Tv^: |«,litica] unpartuq; miv |,,. e , ... 

7pyeJ in a few Irj ■ gvnUrmaci ... Crd with l)if nppnmu,,^ Ht | ur 

ortt™^.; hthw ,inh to „ cifi! the wirea which i ™ h fc! 

JmJua 1 numLrr U Lhe ftlf^rnph flinjr tn him b> lL* common Blur 
Which WLtl. in el most the same mutant of tinie r aif^t ob«i r mrr^ir ^ 
London, and »iif= the tic-»ainrr inHlirtmce in s s* r f ea nl , ™ 1,1 

bnl* n-m be found by ™*mng to xhe b™t. ™ muT^^ 

icltfjjrfijibj (which are now ^ery common3 , 

Ihe tumble of caJling for Krtmii nriides it, 4 dwtllinp-Lutiit '. [o F Itlrt1tl 

*ii 1 m»J«V..r,l,. :_ “B-rJOCLvr, imJ | u fL 1 ? 1 i P n M 


v. it h one-1 ail uf the journeys of the eermti is ifi u swcrii; e ln-Ik Th „„ , i 
» » ***** but nsmdlT cen.iat of i„„[" c ' 

dsniled info* civsn number of parts, mid mark,,] n n tin's* ilivl,;, 
numea of suob Stag* or naees^** me m ' 
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carrfffpon^ And aro prond&J with hand*, Ilia 'Oica af which paai through 
p«]iej‘i of equal diwueter; a wire or chain extend* from Lha pulley of out of 
thcin h fixed jj] [lie lilting nwRir Id another Iked in the kitebt n r i>r sslYfinUT KibIL 
3 lie pulley of the latter contains 11 1 -■ j■ ii tjlt-. ixjji] ■;r:. i: of (he filmier a relchol 
w3seel and catch, in Hist if the hand of the irtting roum Index bq turtipdj il 
bIm^s inf na that of the wrrviiita' mum zui eqii;il portion of a te\i-«[oLion, ad 
thefebv ]x>inU to the &sme wuf<|- The pull L. lifted oft' the- ratchet afnm it is 
tired, hy touching 4 |dn, when the BpriNg In the other pulley draw.* the chain or 
wire round it. and an returns both tho ELonds in their urtEtliul place at o, The 
alien I ion of the servant is colled by the ringing of a belL 

TELESCOPE. An optical muniment. enaploy^d tor dEseurerEng and view¬ 
ing distent object*; or whicEi inagnijk's their natural appearancc T by repreavuL- 
ing them under a larger RUgfe than that under wbifih they appear to the nakiid 
fyc. ^Telescopes nrc divided into two general kinds, nfr&rtiny .jJmI reflertintj. 
A rejr&iinfj idcscope 1 -rjh&kfa of diJfefcrnt Irflfrt, tfi rough which the object aie 
seeu by rayn, rtfmrtrd by thtni m i Elc eye. A teleiCojUTp beside* I l-hece ! 1 

u metallic ipeculam Within its tubr, by winch the rays pmet-eding from alt 
abject are n-ykr it'd to the aye* 

1 be principal tffeet of Lelcacope* depatidi upon this rule, that object* apjnyur 
large cu- Bmalh in proparti■ ■ rp Iy* tlse mgk 1 1 itrbL tiny' nd to the eve; and 
the effect is thi- mate, whether the peutrils of ray a, hy which llfce uhj^ctp are 
renden'd Tiiikle to us, colnc directly from the objects themselves, or train any 
p«ihit nearer to the eye* where thrv moy have bten LUlilcd r *a as to form an 
kmttg? of the abject ; becmisE they Issue again in certain directions from ihuao 

S aintly, wist-re there ia Tin thing in intercept them, in the satuc manner be they 
id from the cuilHfUCkdmg point*, In the object* theiUrck cb. Ln fuel* there- 
fore, all dint ia effected hy a telescojtc, i 3j Erst, in make m image uf 4 dUtnlil 
Oibj^c( n hy mean* of a lens or mirror, and ilicli to give llu eye same SLS&iflauce 
for viewing that image a* near ei pusiihle; aa that die angle which it almll 
in blend to the eye, may be very large, compared with the illigk 4bid] the 
abject itMsJf would subtend in the umr tiLuuLien lo the naked eye. This ia 
effected by means o-t an vjE-gl&±% which so refrecj •, die pencil* uf rays, that 
they may :ifi erw ard* be EifviOgEit tej their several by tho humoure yf 

IElu eye. 

The forma of refracting at\d reflecting telescope* faavo been frequently rimed„ 
and they ore Eom.eE jin a diatinguiihod by thg tjames of their Inventors., aj tho 
and the A'tirimitm EeleiCupn j sorneti e» ei* by the parUeuiur use ft>F 
which they or L - beat adopted as the ’'Vorui the '* nwht tettsiCQpe" 

ibfl ' b wtr uwentic^ teleatope, r| Set. 

The MtrmitMnEval Men^pe confute of tua cuiifcx JcuecB, A 0, K M, each 
fixcil r at the eitreniily of a difTercnt tube. One of the tub» l> very short, a* \u 
usf- is nsemy to adjcisl ike focuu in propirtiun to the dUssps of the ubket 
Ttewcd and It M:dcs witldu tlie ntbert C^Ninuy lo the anangemcEii wlucL 
takes place m the microscope, the glass which hns lhe Werifo™ U UTCseulcd 
to tnc ntHect, and thertfutL- ransthuUa tha P H, resprusantj * v.rv 

v ^ tome, so tcry EEtde divarging' to 



to become |>iinjUd, in nltich dir^unn iLaj’ cntaT [lie eye at O. Tlie ax^j of [J lc 
two J™ EeB are coiflcidant in tba dirKliou Q L <J; Iw;, ia ll, e focal dklouc* of 
tlie objfcl^lan, and t,. U the fcoJ dinancs of the nyeglas*; coi^duentlv 
wnfc+ it. Ax ■* * 
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wilf bp, to it* iHwtniH*, (hr^h the « ™ to Vl> ri' 

fimtl diHi.ii™ af ibe m-gkn, [o t!w local Jf ILwi fcto!? %“ £ 

5 M 3 \St £i£t " nwi,ls v** ,p»^S m 

M'ii5zs3?v^ '-sK* s Srr^.;' 

“^ 7 5 a -t 

HiPB*ured by™* .inH c P L il^ar V* llla £ni«irfe or the object i± 

* * [u mfr P t r; or, at the dbtanice , E, i, [(3 L 

rSqri;^ 

5u, iS “ '“35 3. f..» .'li t. 

t^±irrts?^is 5 r * 1 sr w— * ^ 

«ith the patH.fi* .J ju.i t ^ ? ^^5 'T" 

fttss»»iS9tsS3gs|g3gi 

sai'sSSSS *■■»*» ss» 

niU!t * '*"*** " ** 

sssas 

!§§£! 

JjV ngg^fas pow,,, aod the field of vj™. of th3l tel™,,* mav ^ In _ 

J •* hg two planoconvex tenses, canibtcicd »m lo btW one- gU— r 
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single km of aqual ningjj ifylng [W iTcr, the combination idurreibrc improves 
the- HTe-giiua of a telescope* because t}y* aberration of tl h? rayi poking through 
it. will be lt*a [lu tm^h a »in“;lc Lc lis of the ueqs focus. Suppose I K to 

bo a pl&n«w!oavcx kns r of which die fonn Mat F, bo that ms object, placed ai F 

WWLit' l be BtiflSl ihltHigt] il. If ESHtfcbdL’ EeUSi if M, be [lliHed IjotWo-lIH 

iLit! liraL Ji-iLa and its fueufl p rtie iWu* iit ibe ray* passing llirougEi both wit! bo 
i hortent'd, and wjJi Mil at atwat the distance-/,, so dwt, when thus combliaed, 
tbr-j, 1 will act take a single Eon* of ralit-h greater cumbin. The LebH^pe 
vailed u niyhfrphsa, h ~impty a eommura aitrunomicid Idtfcvnpe with tubes, and 
mode u-t' l± dhnfL Jen^tli, wllIi a fliniaJl magnifyiEEg power. It generally toffi^lli- 
ties from *3 to 10 LiEUEB. It fa used by anrfgwfiafl nt tiigbl, fur the purpose nf 
iii^uVf'riliobi lh.-Ui that ijn? TLut Very distinct. such as vessels, conjUj nn.ilt.a, &cu 
From the amallEcss of Its magniiViEig powet it admits of Large gLaxsea being 
uip) h mid OOEkse^uenily baa a wcli-enlightcned field of slew. 

The AaEronomLCuill telescope* by tll£ of two nddjlianaJ eye-g^iaaafrfj, shorn 
objects- In their right |n virion, ami becomes 4 r^rrev/riof or tond teksonpe ; and 
is MimetbnM called. a perspective glass. This telescope i> sbuwu by tbs follow¬ 
ing cut. The nji of each pencil coming from the image L M, of the object 



I K, emerge parallel from lb* leu* A B, and havmg crossed *1 id f*Ln Oj they 
continue ill dint direction to the Lena K F - in consequence of which they ferni 
an image ST, at the focus of the KCottrl IcnS; ami again diveiging* they fall 
iLpiMi the third li.-Efc^ C L), in the aame manner as they did u pon the the Ieeix All; 
therefore after their emergence from ilbti last kna, they fid] parallel upon the 
eye st (h Hut ai the Lrut image 8 T. is not inverted 1= at L > 1 , hut in the same 
position ns the object I K P the eye rac* a true Of upright picture, as if the rayt 
had coral? directly from the object. The last lEns > or the one nearest the eye, 
b now generally made of two plano-convex I mac** instead of a double convex 
one. By this means, all the bfcsi terrestrial telescopes contain four lenses in the 
tube next the eye. 

The telescope of the celebrated Galileo ctib&kft of A convex objecand 
JK concave eye-oEaxi, as represented by the fallowing cut Tha diapincif b^ 
tfccJi the tfti leu sl h it Itr&s than the focal distance of the object-glass; but the 
£on£4Li r e glaia h situated to U let make lhe rmyt of rncli penoiE fall paraUd upon 
the eye h as is svldeoE by eofneeiving the rays to go back again thtou^h iEie 
eye-glut towards O; K O being lhe focal length of th-j eye-glass. The Mrtd 
of view of the Galilean tdneepr does not depend, *11 in ihose with convex 
glasses, npuu live fltlc of the (j'e-gba, hnt upon lhe bl^adti) of tile puptl of the 
eye; because tha kleral petiaLEs of rnyt diverge from the a\ws gf the cyc-gJasa 
Ed their wmergsncE from iL On thin acruunl^ the eye should be placed At Hear 
to the eyc-gLad*! ti pysti hkj ill order that it iuay receive the groates t n um her of 



penedi J* t q neamftKi af Ltia eye. however, wtU wholly prevent tEte field of view 
from being snore confined than witEi convueye-%toa$et of npuil curvature ; but 
this disfldvanlapc is counterbidancod by the Valuable properly uf superior dk- 
Einrtnnfl*r * 

The telescoj^a wlhich we have hitherto described will Only War a small ipflp 
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iHrtr, wtifaosl eabkbttin£ circular priL malic rin^i of colfltn, which me dfetdrMalAl 

to iheir utility. Two coupes contribute iu this DEkoU I. Spherical surface* do 
Uut refract the nm "flight uccUjw.Ldy to ik pc i ll! ; mill 2. TIlg rays of cam pounded 
%bl Wing differently refrangible, come to \Jit fit respective E^rec ai dilfrrent 
distaii DM from Lhc leln; the marc rcfungi Ida oy d car] verg i ng nooncr, of cuur&c* 
tlfcm die leii refr sngi L!e_ If the ihuige of a pa|.H , rvpianjb!.Ll entirely red, be eniEj, 
by means af it Lns, upon a screen, it will W formed at a pmter distance ihm 
tbo nMj;i‘ of n blue: paper L'lii-t by the same !*n.i. The image of m white abject 
is composed of an Ended 11 it* number if Cofoun ll Images dm violet Wing tllO 
nearest, and eW red the furthest from the leas; and the frtmgc* of iu term ediate 
cahurs at, mteh Mediate divlUSiilci* Tha w 3 m II tinned is there! ore in name degree 
caaftacd* though it* cxtremitW. ore most »; and this eunfuakiEi being increase^ 
llol only by the magikiJying poorer oi the ey e-glan*-, bu c mUu by tli c i! U|SL-t sire 
power which it ho* Ln cumiin.m with the O^ject-glara, the necessity for a certain 
proportion between the pawn of the object and the cyt-gLu* becomes ilidL- 
pmsuble 1 

Ibr bin Mr, John Pal Land, by making a ctmipauud Ileus of three different 
iEEbitnnctti, of dilfercnt refrangible powrr^ the rays of Light which were too muds 
duprned by ona convex lens, were brought nearer to u union with eiirh. 
The telescopes madi; with m objjfffpgbiil of ibis kind arc now cmiimaulj' U*ed+ 
Had ore dUlingtdsbrd by tin? name of at^rwnulii: tel* -c u\^ r a tertu * Inch srg nsJic* 
rahurW The objeet-glK**M of DeLhind’a te l escapes arc computed of three d i&- 
tissei leniM, two of which me conves* and the; other ColkCave. Tin? utljiuraatie 
dfect may br produced by the union cf oiec convex and cue concave lcn* a but 
UOi so perfectly tn with Hirer Iqisn 

ThemipoAsibnilyv, however,. uf oblaLnilig perfectly bo tn age nr oils glass^ and the 
COUAEqaant failure uf producing that comph le correction of the aberrattEjn of Eh# 
raya of light in the Esk'scap^ celled Relitum idle, induced Dr. EJair to try the 
effects pf Jiitirf fmdtUmi ; und his succciia was tiosb An to induce him Id gire 
the iami aplanniU t fitfiwfrmu rrr^ Ea Ihe object J?u&ei lie ILills cotutrucLetL 
IJe issadc a compraind leni, enpahtin^of a plsncK-conves of aoffli ploj^a r with 
ill flal ^itle lowsrdt Elic object, end □ uuuibcns of the saiue malerioi, wslb its 
wnre* aide iu tb? partie direction,, and its Mattel concave neat l Wire; and the 
inter?ft] WtWecn the lenses be filltid nit]j a solution of antimony m & certain 
plfipQctinu of muriitic Held, The lens tlsu» cOEiilrtick'd did noE- Exhibit tJsc 
eJJ gh ecx t vestige of any ejitrancous rnluut; hut the inrenliotk, dJeit a lapse of 
Inurn than twenty hEiaunl come iisto gcltemt Lsc a ptnbsbly froett thvdi^- 

culty of preacrviiLg any ttuid from growing lurbiil in the course nf lime. 

Ol ruHi-rting leleienpes, the Ijr^cdati h the one nunt grBerally used. Tbs 
construction ul thia mihtimeat m rEpEOEiuted below. 


i 


,\i ihf bottom «f Ihe tube A B C D, h plwed | ange C noe tTe rcfl cr [ 0 r kL 
with a circular bole tJiEtiugh ihe m iiicLlf cfF Lt. in diE directs cm of sb aai^ 
Within Ibe luW of ihe ulrieujie, snd directly faeii?g ihe perforation, is placed 
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the fttu;]] eoncaifg *peciilu:ro tf h 9 supported by the t Two lenses, Jf /ami q q r 
(irs contained in the rye-tub* L M N (>, and the observer applies hfs eye to a 
bole nt/, in ureter (a ritw [be magnified image nf like distant abject Y Z. 
The large reiccEor fr i receive* tli* ram from the distant object, and reflect! 
them to ils fchcsk^ wlntre they form im inToird image E Jwffgillg feu ortho 
points of union, [be peiidl* ufrray* proceed an wards,, end crass each other A 
mile b’-fhre- they return the -small mirror gh : the Ibru? of which \i jtlIl n, or a 
little further final the Ijrgf apeeulu n\ than it* principal fucu*. Emm the small 
mirror, the ta \* are redacted hjlilcwIiliE converge II lly, ciml fell tlwH -Mate are 
received before they Ineel a plain vmive* Inn* i i< Dy the action of thialeos, 
thrif ronvergeury is increased, and they forrEi it *crt>nd image, a i, which is 
erceE like the object. Tiki* ** i eund image i* magnified by the lens q q> through 
will elk the rays of each pencil pass nearly in n ptnlM llmlloEi V> ihe eye. To 
eielnde all cjcL raiM'ou* 1 ii*lit, the eye i* applied lo a small hole, end nett the 
Image under the angle e/d. IT the lens i t were removed, the image H«dd he 
farmed somewhat larger at r, but tbi^ ffreo, or thld of view + would he smaller 
iiEid tais pi eraajLEtc, fur which reason it is not in an Si 1» arxikt I he vtsotid im*. In 
this, and utber reflecting teletype*, containing two curved refl = ctart, it is 
necessary to have the power ui' altering the distance between the twu mirrors. 
This k usually done by a wire, *■ ■, putting along Ihe outdde of the tube and 
with a icrew at the end of it, which work-: in nu eatemzd projection or, of the 
nrm i+ within the tube. The other end of ilia wire pai*C4 through a small stud 
affixed lo the tube uf the lefrfcupe at m ; mid the observer, while looking 
through the hole at/ turns the milled head p, of the wire, which Is near him, 
and thus regulates the distance of the small sfnunlmu, 0* he find* requisite^ 

A seClJUl] of the MewtHUin fleflecliitg Telescope is shown h-cluw. 



A B C D f is El it tube* which I* opsn at the end A By opposite the law 
ipe-julum n m, The large concave speculum o o, b m>t fcriWltcd as in the 
Gregorian titksropc> hut the small spetruhiro y, is *et aslau^ so as to direct the 
rim received from the large special urn, through an aperluru y, at the aide of the 
tube, whvrn theV are recekcd and refracted to the eve by a lens at lensea in a 
Itllte A, Tls* sp^ulnm Ifl suspended witiiin iIlb Lube* by an arm p m with its 
centre opposite the centre of the spr<ulum no; it ls not curved, hut plane, and 
hm iteerLO-e no uther elect think that of dioligiug the dlt-ecllnti Of the nyu 
Without the small rrfirclor, the rays from the large fleduilt would ha 
converged aF H-, and the obeerrer inight hurt- an eys-glaas placed lo riew ihfl 
iniiige farmed there, vrilti hki filer towards tlieapecnfum no; hut in thl* Casa his 
head wwui^fnlercept like greatar part nf the rays, unless [he sjsatrunsent wero 
rwv large- The Newtonian telescope, as first dewrrihed, i* rery convefiLent for 
viewin^ object* in the zenith J os ibry may be ■rrit while the observer retain* 
his ordinary poaitinn of beking forwiud horkemE^lly, 

The best and muhl powerful RflLiitins: tefewmpe^, hnwcver + which have ever 
been egmtructcd, iu:a thetfe of Df- HfULlurl, who i* so well known by boa 
labour*, os die of the ttfijsi eminent ELstrunomcrs of [he prrsCELt day. The 
krgust reRcOting telescope madr by Dr llerscheh Ls forty lect tn lengthy or A 
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the poshed suifwt Ehf ihB Urge speculum h fbur fe*L in dkmrtfr It Ira no 
e ?™ fc « wHector s iioircmMtencft ihdt ad di much [o Lbe br^ 1 1 tn™ of the MuM 
vtowed In iL The observer, wbo Wka tbfaqgh nn ciWlfijin, M in other 
(tie■c“|ifi 1 liiii. of cniTie, Ids buck to the object; but it is so crniirimt that 
J ' r IJ ° "(5™ 11 ™‘®reepted by this mt.iiM. We may Liu- the farej-oinp 
diagram ue tht Aewtoinais tolBtcape, uppr;* m. In illuslrnie the position of the 
nb'mt'r, by thin telescope. more partlcuVJy. Supposing the apeculum and 
in HiipiHtd to b* removed, the rnvn n o, u before tiljBemed, would be converged 
- i tS 1 '■ °*“ rt1, ' Kr w€Tr placed there, he would intercept a Urge portion 
or the light ma when facing tin, piganrie tvlescope. Supposing die upper 
putt a, ot the speculum, to be inclined iommnh, that if to be set at an 
«lE F [e to the mis of the tube, tin- rare may be directed In 5, cr an* other point 
nearer the tube, where the spectator may be placed, and will oecasi™ nn sensible 
dtianess of the intone thrown by the lnr^e mirror. In Dr. Hr- rebel's La ret 
«™pt,lb™ ra „ retire ted by the mirror pas, the extremity the 
1 |L “‘ at the distal]** of four uichtn frSrn it, ami come into the air' by this 
menus the observer aMlwly at all interferes with the incident light. as the 
diameter ef the lube eswed* that af the mirror, bv abnnt ten inches The 
pC1 T r ula[l times the diameter of an abject, 

11-LLLftlL M. A metal discovered by Klaproth in 1798, in an ore of gold 
fmm 1 rontylvama. It baa a si I verewhile"colour, and possess much hrillianev. 
Its teal art is laminated like antimony. mid has a snr eifie enivilv ,,t 6 , 115 . It 

hiohZ T' n ? m r| )ie ™'L v f'twder, and melts at a lempcniriire a little 

hiShrr than lead (Ioca. [r the beat be increased a little above il!e fusing paint 

T U in l,nlliam < ! ™P* ‘henppei part 
r.l the retort m which the experiment I. made , it is, therefore, neat to maid.™ 

ami arsenic, the most volatile ut the met alt it combines with osvreri n„l v Ji! 

"EWIUTrap 15 f^V'V S'**"'*-* tM P ni J* : rt«*- • 

iEMrLKATunil Impliei that dt^mo of ac-risibk heat, w$/Uh a body 

* ™“pmd with ether bodies To ncnmttly wwixte and 

T T' ** f%> themiw-Hteff 

-k * 1 m wlswh some wnatEBiiUj imdereW degn-c of W. 

” Hut of buOlDg water, la mads ih E hwu of tie cakiOadfitti far all other 

meiak 1 ^'U™. TtC 0rt ° f 0,0 rai,,iu ff d ^ e “F elasticity In 

tJ!i EV r 01 7’ A ‘r" 1 the ill, ply Eng [lie pnrpcrty of 

^ firmn ^' ic -i- 1Wn * ™thow festrict Sts appKlioti to [hatturte hv 
rerun,.h^ T* pLllle,i ' or!u,n *™^rilathe «ti ( m of, weight 

i ™ ; J • ! -'? J f 8 and mate dislinclEim Etc tween it, , n d the 

term r,4„™, which of enurse implies that force by which the parts of bndiva 

whW ■ !t «V V ' “ l " 1 ' T ’ :Ter refined, that wc may 

'Pfithouc much fmrpvmfetjr trent them f)*m aa the game for^^ > 

iT'e EBn^orcoJ^o,, of lothti ia wjfetnd by lh e force retired to y,i,1| 

-"^ ^rT l■■ Jt ^ OT1 11D 1,16i!l ^ nenJ ogrer, that ii may be 

nearer rn I?™ '** ^T*™. tlrrn J ti ^ ^ hue or md, as ne.tr, or perhapa 

nearer to lUrtal dhesiDD, than cat) he ohtained bv pulling the hmlv asunder- 
bat^* find that this assertinn, however correct itVuiy apppear from „W« 

ewdmfnt'ahd '.V' 1 ' ^ mC3t P Pomincilt Facta derived, fen,a actual 

STCSfcS 7 - S<l,JW By thc ********* « Emerson. 

, l t * " r [T0I “. une-tenth of an inch in diameter re«t, : r» a We 
ut «l)lhs tu pul] itunnder; and acceding to Wumfnrd, hTan ?nr™4ader 
ur rod of m. required a pull of Sd.J^fL [c Lreak it. J?” w h e ZeL ur 
thmstWsc ncct^iiQ of Lhc inch u 7mn ■ rn „ r i .... .* i ■ - , rufck nr 

,g* ” * 4Sd >, Wa ^ «nljr3a.lOO;_„4 thus u appear* that 
hkLi Htii= nil I re ihikii hulr tha r lL i Cf f E '' ^ 3M f ^' Dr ^ T dntmi? glTW us 

talc the Cb™Tfar^ "V”'?* 1 ? " f lL ' ” ,, !t ^ ^Were to 

ir dd,ium uf ciileal niton j wt bud (76 ^ ,e= B . 
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that each -with should sustain A foi'ee of SI lIlia, I n Ji-iqrij, ratlt A more than this. for 
we arc further told, • ;md wa do uut dispute ita eetirral accuracy*) Us At “ the Cohesive 
force a£ melaJi j* much inm'iist- .J by uiu-dniwing, rollmg, and ]]amnj£rii^ r r< 
Such ittuilratkiu* of I he eflireclneBj^of a theory, we have thought it necessary to 
notici. 1 , jis it might prove of very iptLou* consequence, were am engineer Nor 
instance) to construct a wire Jtndge, founded upon tAlcafcatmns of the given 
traiMVtfrac i^CI^tb of a rod of iron. His onl y security, it appears to tit, would 
be la prove, himself, tin- AClUftl tenacity of the identical material he employ a, 
Hiid 11 ul plilCc milch deptmlance upon the experiments of albersi ■ for* however 
judiciously the Jjilter nwy ]i-ivjtr bee in cutiducted, or fail Ei fully detailed. than? ii 
such a wide dUftnace in the results of experiments mode Upon the same 
nominal material, that it is nulv by a prvnE ULtcnbor of oiporln Lents that any 
useful approximation tu the Irikth Can !:■«■ m bruin id. Mr. Julm Jtnlillfe, who Las 
irunL laudably and ably excited himself in this held of inquiry, found many 
such di&ctiTdiiul result* a» those wv have detected. In ft paper furnished to the 
It o val Society, lli.iL i-ngmeer stkir-n. that it had been deduced from the cXperi- 
m^nts made by Reynolds, that the power required to crush a cubic quarter of 
on inch of cast iron Will 1-13,0001 bs, nvundunak or 200 (otu ; whereas., by the 
Ifcnev of thirteen experiment* made by Air. Elunnie, in ciihea of the same 
sixe, [he amount never exceeded lO.Iiftlllbir— Hut A ton* J 

The desire of Obtaining kmkh ApprusimatiLin, which enuld only hr accum- 
pUvhrd by repeated erte-ir on the mhatancea thcmselTri, induced Mr Rennie lit 
undertake the following rxperinicuEs. 

The apparatus Used for tfli» purpOMWHfl a powerful lever af the second d a* =■ ; 
it caiuafital of A Hat bar uf the best £nglnh iron, about ten feet Lang-., one of the 
eitremitiei being formed into a rulc-jamt* by which it was attached to a stout 
and short standard of wrought iruu, lhaL ww boiled to a maa&Ttf bcd-plnte of 
noit Iron ; the biite in the centre of the joints and the pin which farmed the 
fuLcruru, were accurately turned, so as to drove slowly and freely. The lever 
Was AdEOrately divided on Lex lower edge, which was made straight in m ling 
with the fulcrum, A point or division w,u * i-iec Led, at live iuche* from the 
fulcrum, nt which place wn* let In a piece of hardened sleek The lever wu 
biduUved by a weight,. and in lIies state it wtu ready far i-pctnMoft But, in 
order to kcL'p it fta fevefl A* poasihEe, A hole was drilled through a projection on 
Hie bethplate, large enough to admit a stout bolt cosily through it, which Again 
wnJ prevented from turning hi the hole by means uV a HmgUG lining inLo a 
correspon-dLLig gmove Sn the hole, *o that,, in order to preserve the level, ic wjui 
onlv nccc^aAry tu move the nut, to etc rale or ifeprcvl like hol t, nocording ta k he 
■iiv of the specimen. Bn l a* Ah in«pilHty of presjura would a til arUr, from 
the nature of the AppintU)^ the body to he exammed wa s placed between two 
pieces of Hied, tEie pressure being cuminulairalnl chrnugh the medium of two 
pieces pf thick leather^ aiinvi? and bdbf ifcm *Ledl pieces, by which means a 
moie equal conloct of surface* was obtained* The- scale waa hung on a loop of 
iron, touching the lever in no rdge only. At Iknl a tupc was used fer t|ic 
balance weighs which Indicated u f'i^Llon of four pound*, hut a chain 
dim ini abed the friction tine half Every movable- centre was well oiled* 

in Air. Rennie's experiment* on the cbhCaLVe s<lrenglh of cast Iron, ko rwiit 
cocnptcision, t hm were four kinds of iron 1. Iron taken from ihn 

centre of a large block, whose- crystal* wore sinkilar |n appearance and fttag^ 
nitude uj lhu*L- Cvuiircil in lEtc fratture of what is uiuolly n rmud gun-meta£. 

2. Iron takr-E^ J'mnj a small casein^, claAC-graincd, and of a dull grey colour. 

3, [run cast horixontAlly, in ban of threes igl i E hs of anin ch iqLLure, eigh L in cb t*« 
long- 4. Iron cast Vertically, some 9EZ£ U hilt. These caetingn were reduced 
equally on Any side, to one quirter of an inch wcpinn-, lEtu>i, fymoirin^ the 
iLord i'XEcruftJ coatf usually surrounding metal casting-. They were all subjected 
to a gUElg£ ; ihn ban wi-r.. 1 ihcii presumed to be toll-rahly uniform. The weight* 
Used were of [he beat kind ihut could be procured., isud, us the experiment 
advanced, smaller weights wero Uitd. 

A* wc*hwve not space for detailing the particular? of eweb experiment, wo 
b are »dri only the flTY^r- friul t» of the fti- 


T7fi 


tenacity. 


TH#expeWrarntHon cast iron, ill cuhttof oiie-rlgtiLhof mincTi,—tpectfic gravity 
7.0LJ.1. gave 1430 IK avolrdiipai^ aa tb* Wfnfge fnnto rE‘«|cij; il to crush them." 

On Kperitneua of this HJimfl i ru-iin --no-eighth of nn trub square, siml one-fouTth 
of an a1 1 elk lutigi the average funie required r jViifl SllGlba. 

On specimens of lliu umt ihirfcness, but varying in length from rjjii>-1 mlf of 
B n iriL'li So one inch, the overage result wui iTop Lbs, 

On cub#-* of a quarter of m inch of the sumc meiul, gave 9773 I bn. aa the 
nvtruge result. 

On uric-fourth of an inch cubes, made from kdlOUll] canting! of specific 
gravity, 7 -II 3 gave 10,11 I IK it* Oic nveragn. 

On om-fonrui nf ,ni Inch eubes l vertical casLings, spccslic giroiily 7 P 074, the 
iv^rtgt vu ll t 13G]k 

A prism, having a logarithmic cltn'o for its limits, reseinhl i nrr a column,, (it 
Was □iunfriurth Ilf .111 ttiiuh diameter, hy .. Inch long,) broke wilh G03 : lbs, 

1 In* I rial a an prUtfU, Of dillhrcnt lengthy oms-fourth anil one-half 1 1 ■ i rtKunl U^ T 
gave 0414 lbs. * 

i lie "nine, vertical, gave 00fJ‘j lbd_ 

Horixunbd castrnga, varying from ihree-s-ighthl ta ih>mghb of an inch * h 
gave an uvcrmgu of *73H 1 bs. 

Vertical ditto* grtve 653ti lb#. 


ALiptrimenlM cm dffi-rmt Metals 

oast copper, crumbled with * . „ . . . 

,, fine ycUuw brii-.., rmltlccd with 32134 IK with 

r . wrought copper - . . ^ , 342 7§ - , , 

r> cut tla , 5S21 . , . 

M cafit lead j ( , . 


lbs, 

731 a 
1031)4 
6440 
Sfifl 
4E3 


This evperi rnentd bkfi tin. 1 different metal a gave no *4 tJi factory result-^ TTi u- 
difficulty consists in ft* wrung □ value to (he different degree - of dim mutton. 
^V'heti coin pressed beyond it certain thickness, the realitauce Kcntnei EUnraadtoi. 


Ejpentnmf? on t.Ke Saqitnrion af liars. 


'ITie lever was used tA in the former cin*L% hut ihe un-tali were hehl by niMHTt, 
Tlicy were rnuda of wrought iron, anil thesr cuds -n. 1 1 j a | ■ i. - > i r ei. rrct'-i ce l K. ■ him, 
which, hy being tapered at both extremities, and increaaiiLg in diameter from 
™ actual KCthiR, and the jaws of the nipper* being confined hy a hoop, cun- 
fined both. I hr- bar*, which were ifr iu-chca lung, ami uno nmirtcr Hilary 
were Ihm fairly and firmly gr&ipcd 1 


{ inch eiut-inm, horrmrtod. . . , . . 

1 ditto ditto, vertical 

£ ditto c?wt-steel, previously tilted , , 

| ditifi bll-n.-r rte^l P reducmi per hammer . 

J t\]lUi shear attcl . , diii.s * . . , 

| ditto bwt-cliah Inm „ „ ditto f . , . 

: ditto ^nglnh ip>[i . . ditto' . . + 

, ditto Kid gnu^iuetal, mesm of two thnla . 

2 H Iitto wrought copper,, K-docvd per hammer 

i ditto fin* yJtnw 
I ditto cnil lin . h , , . 4 

1 ditto cut bad 


!Eh. , 
Hfki 
1213 
3391 
3332 
7^77 
4501 
3402 
2273 
2113 
1 J-.2 
1123 
£96 
114 


Experiment t on tA iff Tmgi of | mch fim m 

m ’ x . - , - r ^ anutKr npfrjkr nuum m ^[PiiL r. 

l*«r, tT» fc feet long, hiring «,« c h«J hSd nb«t 
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niic-iirtk. uf el circle, uf JVii.ii feet diamcti:?,, *4 which the Ic^r fCprvieiUcd tin- 
mdius t the centre* round which lit mi^cd. bad a sqnitre hfiLu made to receive 
ibc end of the hnr In be t * Hted, The levef w as bel imeed. n=: before, an d a scale 
hung on itir tirehed hend^ the nthc* md of till-1> it Iwittg lilted iri a -*rp4are hflb 
in a piece of iron, and tint tysphi lit a vice. By this apparatus, quarter af r.n 
iulIl b sleSj frium hocixontal were twirl ■.di with Weights in the soak, btc- 

rn^tng 9 lbs, 15 oi. The vertical look 10|h*. I0p^ as an 


On fitjfv md tfiHtti 


Cant Itol r . . - 

Shear jLceL . . , f 

Blister steal . . 

Engliflb \rm, wrought 
Swedish iron, wrought 
Hard glin-Eik^hll . * 

Fima yellow brass-, , 

€npper f east . . 

Tin ►<.*** 

Lead 


Ihs, or. 

■ 17 8 in the scale, 

. 17 1 

. Hi II 
. 10 2 
, y b 

h rj 

. 4 n 

. 4 5 

. a ? 

. 1 0 


Oji Tkiiir fkf ffijjfirroTlI — jf®rizvnttit 

lha, OZ* 

1 bv i long. , » i i » - * * - 7 3 weight Hi 

| by I ditto ,.* , ■ 8 1 

1 by 1 inch ditto ,....* ft * 88 


r^rtira/. 


I by 1 dittiL „ + * i * « » * # * 10 T 

| by 1 ditto .. ft y 

t by l Inch. Jin a .,**,*.** 8 8 

lIorLlciilEnl Iwbfr af quarter rtf an inch hur^ At si* incites from the beajinrr, 

tm*k an average of 9lhi, IJ 02 , in the leak 1 . 


Tin.'.is i/ t wfh tijifrrrt But*, ?a*t Aviiumfaffy, 
qn.Ihs-, oz. 

| flnvc to the tm-aring ..... 3 0 12 end of the bar hard. 

1 ditto . . , , 2 IS 0 middle cF the bar, 

l r at 10 inches from bed ring, In h er in 

ihr middle . . . . . . . . 1 24 P 


I 


Otr TtriAfA fljf J iijfrmit Mattri&k* 

rii-c - T -.|i: dmmli were jxiadi- cEust to like bi-Hrtnp r and the Weight! weir 
Hjjcu imilulctl in the until the substaucfif WelW wrenched Jiflind. r. 


C& J i real . . . . 

Shear hIeeI. + 

B!hUi-r «t«l . + . 

Ecfgiiih Iran, Na»L 
Swedish iron . . . 

Hin d gULL-cnetal _ 

Fine- yellow im.** 

C»pp^ r - , . . 

* Tin 

Li-jsd , . , , . 


31ml oz_ 

ft , 18 3 weiolit in afijle- 

p , 17 1 

. . io n 
ft „ ID 2 

* ft & 8 


. . ft ft . 4 5 

...ftp. 17 

* . . , L 0 
5 r 


FOT_. UL 
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hructtiaamm -EiJWn’irWCfr oti thr £>k*A of J coiir bit/,. 


f m - ■ - —.; 

Jlmernfan pnte * r 
White deal . 

Elfish oak h mean of Hn> trials . 

LJitlo, cflWs inches lunjfc .lipped with 
\ nf when], m? . «lipped with 

A unam of Poland alone, two Jtichee lump 
Ditto, (.tuiuiiry marble .... 6 

Lraig Ldth . . , 


IIh- avoir, 
. 1254 
* 1GQG 
> HB23 
■ 3560 

, 2573 
. 5147 

005 

321 6 
, sosa 


fcbroilqh a kindTfpi <J|1 r^J^trornmnitkated: 

that or, t h,Tene T^tvr n " ™ K ' ll ™ t "« i ™ ■»« leather, and 

cabei UpDn ^ fl|tt: " Ut ' tll( ‘ 


Tlic 


pflvi 


atruLa 


Oidfe , Spec, graT. fb*. flV, 

Brickp of i pale reel reioLtr T , 

JW-stonr* Ghjureiteiihji-e. + 
brick, mean uf two irkls . 
srUnw-fkLwd baked Uiniiraenainiili 

Irlnee . « „ m 

Bijrrst ditto j mean of tiro (.rink * | 

Stourbridge, or fin- brick , 

Derby ^rit, a red friable HAudatom? r 
Ibctn, irora another quarry 
KiUiily white freestone, not eiratilkd 
Portland . 

€niig Leith, white fn?efft&ne 1 * 

Yorkshire prcing, with the 6 trat 4 i 1 
nnto r n^ninat the sjriUu 
Whit* statuary marble* not Veined 
™ nie > Fall ULn datOfie, near Leeds, whb 
l>jtto F a^alnsE the strata 
Comkh granite .... 

Dundee sandninne or braeji, two ktndi 
A ijrir-inch cobo of Portend . 
truig Lieth, will) ibe *tratn 
D^-wiiihire r«[ marble, «ties*W 
Compact limentOue . , ^ 

p«tfrf lcal | granite, hniJ.dnjc-gr.^pd 
compact UdUnlwic, r.imirbk 
Purbecfc . „ . . 

Block Brabant marble ' [ " ‘ 

Veiy hard Amt&fUl x , . 

« hite Italian veined tnnrh\v 
Aberdeen granite, blue kind [ 

Crtighiuii, uf Gfaa-aw, ^wl'ib ihu^s^^if 1 hahmae, made by 
a^eident amitled. “ L p mL tWo mE Mj tehieh ware by 

t ■' - 

“ fir „ rcgtnJj Llli r „hwi™ L,^, a i^ ' ‘f‘ e ^vTrit, of ««*,, 

. ..— '■“ y. 


w 


1127 

- 


1203 



I-H£J 

ee 


1317 



S2N 



3213 

■ 


3R3J 


2,31 li 

7(?73 


2,42S 

9775 

. 

2.433 

! 03S4 


2 r j-!R 

102S4 


M$2 

12345 


2,0S5 

12836 


2,4i07 

12056 

.. 

2.7ea 

13532 

* 

2^*Kp 

13632 


2 r 30G 

lie® 

* 

^362 

14302 

* 

2,110 

W 9ZS 


2.423 

HS1S 


2h452 

1556Q 

* 


16712 

* 


UNfS-l 

T 


1S656 

- 

2,513S 

19224 



2tW5 Ml 


2.sr>7 

207-12 


2.5 2S 

2 12o4 


2.7JS 

21783 


2.G25 

24556 
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coheEive power Tltt mil ek ubora half the ta±L« r. Again, hardness ij not altogether 
characteristic of uiFeaigtEi f inasmuch ,13 die luiieihAH, which yield rcadiEy to 
tbe Kflidlj have Eieverthflefi a cuEied^c power g[1 pro aching 1 In granite itself!. 


mad* fin fAr from rsrjd Mtrnjti &f Cart litiri, tkt rn\h imese. 


ffeii 

ght of 

Diatonce of 



the 

W 

toarings 



Lbti 

Off. 

fL 

in T 

lbs, nr. 

ftar of l inch square . + . „ , 

12 

tj 

3 

0 

897 

Ditto of 1 inch ditto . , 

9 

9 

•2 

u 

EOSfl 

Httlf the above bar , + + 



1 

4 

2.129 

Ear of 1 inch square through the din- 






gonnl . * » , . ... 

J 

3 

2 

8 

831 

Half the above tor ..... r r 



1 

4 

1587 

Bar of 2 inch ci deep, by 4 i h ch tbltk 

9 

5 

2 

8 

2135 

Half the Jikrv bar. 



1 

4 

4503 

Bar; 3 inches deep, by i inch thick + 

0 

15 

2 

8 

3583 

Half the store W ... 



l 

4 

6834 

Ear 4 inches, by j Inch thick . * . 

0 

7 

2 

0 


Equilateral triangles, with the Angles up 






and down, m., with the edge or 






angle up + 

9 

ll 

2 

3 

nar 

With the nUgh down . . . * _ , 

9 

7 

2 

a 

840 

Half ihe first tor . .. 



L 

4 

3059 

Half the second tor «... 



1 

4 

1054 

A fcatln^r-edgrd bar was whose 






dumnsoui Wore 2 tnchea deep 






by 2 wide E edge tip. 

10 

0 

2 

§ 

3105 


N.B.-—-All Lhett biUE contained the sums ares, though difleFendy djatfLblitcd 
04 to their forma. 

Experiments made * 1 , the Bar of 4 tnchei deep %| hick thick* by gm»f it 
Uferni farm*) fit* bearings cri 2 feet & ine/tei, ur hefurt .' 


Bar formed to to a KffiMDpse^ wdghcd fHm * . , . „ . 40Qfj 

Ditto parabolic on ita lower edge 36,^0 

Ditto of 4 indln deep by | inch thick t 3&79 


Expcnmrrth tm Me trmmertc ttrainaf B#e\ me cud mad* fmt f the w right 
-being iu upr u&'d at the other, of 2fed 8 imthti frvm tht hming. 


Aa tneb-aquore bar bore - » . * , # f ^ . 2Sfl 

A bar 2 i iiche* deep by A itn inch thick *.**,.. 5 'isJ 
An inch tor, the trtids made fast P t « *. 117& 


The pHradrakal L-KpcrimenL tjf Emertwti Was trisd, which atatea, that by 
cutting off u portion of m equilateral triangle, [aee page 114 of Em cm on 5 
Mechanics, j di e bar is stronger thnu hr fore ; duU is, a pim ilronger djan t ho 
whoEc, The ends ™e louse ut two feet eight inches apart* jh before. The 
edge from which the part w«s intercepted WtU lowsrintmi; the Wright w M ap¬ 
plied cm itejmsc ibvti ii broke with IV 19 twuada, whereas in tbc either mkC 
it bore Only S 40 pounds. 


A wiw of fine-ten tb Inch diameter nf Lend breat with 

Do. , do. Ibi do. 


lbs 

2^ ] Etneraon- 

m p. 













TtJO 


TilEATKE. 


A of GK-tmk inch diamwteT of AVAw Weak* with . srti Ebbsm. 
Uotma hBf < 1 <!«■ du . eaaan r„m. 

eobcaivt ' stren S r >' «r a* mrt*l* arc, accotuing to Snkeugeii, u 


Gold / , 
Silver 
nmiim . 
Cupper . 
SL*i'i Iron 
Hard Iron 


1 &0£a5 

imrii 

mm 

: i- 1 J I. ri!>iJ 

3G3.B27 

33!/,^ 


Rut their hardness, ■teordins to CWHd, folio i*j this order, via., Iron, Pia- 
lumm, I upper, Sliver, Gold, Tin. Lead ’ 

iiinfci obocr™ that iron is about four ri'm-po n3 strong as out.. ai* Lime. 

ftut wmy a s deni Hwd is Auto, seven to twenty timet weaker tiauftncli 
?■ lt b,:CUraM * t ™ n B er boll. wiy. when dry. 

I L.VJ.N, f bi eml of ti bar of metal Of pi™ of w^rud red need ill its 

a Loifi in a,ititiier p^- --I *“ 

TEN'S! ON. I it the «ato of a thing slwtelmd; this term is much used bv 
iLTSil'Xr 1 ' 1 C r tTl f oF mli utl,lrr sulwtaicea, win.-,, pulled in 

!r»^ta bE : 1 lUn 11 ™ E *i nf »" iurftto dwMctar, 

™«ni*« ‘ u rL£liill,, f? “ tension of 4fi£) pound*. 

„' ™ ^»■tho«Mi mamirac- 

7’ i 1 'l 1 Tr ?* ° r cIu!lj ' Jln,( !1J ^o (bem set even and square. It 

llrt'Sl rf l a lj1£l,, ,“5 J:1 { ‘* k ' 1, * th ***** “ftl* We^ piece af 

zf- i J ?^L“? - ^ iTuX ]uu Z sr l U:m? of wood, pUeJ Like thfUE 

Uliiel, form the humors of n nieungB ■ „ 0 , however, as that the lower tiw 

Kl,* r :ifd *7 '""T* 3 ' “ i: *to be fined at any 

I-Ijit, by nitons of pins. Along the cross pieces, both the upper and the 

tCSB.'SS £ 2 J"“ * J —*-**» «*** 

^TfeSELLATtp PA VEM EKTSy I >n vernal it* of different Coloured Hones, 
™^r i idl vnenm-t-wise. or like dice (lewfe,) The tern, tessellated is, 
“!t "' fi3rt«ideq hi nil kinds oL mutate paitattu or drugm 

.r.J*Z \ S U V 1 r Raid ^ wUch ’ “M*l t° n slihsLirice, teaches us to 

I tit. V I £t 1 - ,\j] edifice r:t great room for the no bite cxhihiiinn «r 

rcjrctelibitiotw, the prrforiUance of tiiednmrn, of eoocerts, the delircn of srien- 
hc lecture, and demomtrntnmn, fit Cooriduring that the de*cmLi„ n of a 

re^LI *1* ^ LU T r P "’J HJSt! "'W hoC 112 1,411 ° r r lb this work, and 1* L- 
^ in nilr reader^ ffe •hall here annex an account of (ho lecture tlieatre 
of the Loiiduii Mechanics Insfitntir.n; which may t crve Dm aTSj 

Whrtcou similar undertakings nmv hr constructed and 3^1^ 
nltcrotiana and liiwhficotion, M wi]J hetirr miar.t the™, ' E - " 1Jlkln S iuch 

The rniut of this institution is o la^ J-d E" Z2' faLShTT* 

Baddingt nt Hur corner of St, P | L v . Inn, in Ho^'rk• ^ 

winch arc employed for the Shraty. rraditig-roomt ap p ttuttl! rai t T“'T 

fir,, and the upper as U>o private aparl.urtifcs of D.c "n til ^ <>rttlQT 7'- 

aii ifj]Qrdy new itnwture. bujIt at \h& back uf nnfl^^’ Hae tilMlrt II 
]iamcu tL fct Eton, t ,f LkE ili r hi re *TLu n ^ 

Dr, Birkbctk, tli-c nmnifii^pt jmimii smd mLiglitentil np 

tyxiun^ tjiid it was opened Ibr uau uji iSle FitTj of Julv iq^ tfi3 ^ ESltfr<sf ^ 

Tbd aiinexf d Ptg. L exbibiti it plm of th* c™ L i nk n . . 

n n A icbIe (if 1 Etkch |j^ 2 d feet, ' t]j c wbcSe biaiding 

rbe in frani t>ie tiuuie in ScnjttuiinTi-*i.- n..._ * 

0& ^- Hf ^1 -na Pftnnpd Rfl T| j fc 31 D ‘ 




THEATRE, 



rai 

* 

iJlluuei @f lIlg nitmk'j!, anjmlkd with aJJ ihr period3cal journal* and rerieTr* r 
jind where al\ the hunt* m the library m &y (if pgtni&cd- t, the library* contain¬ 
ing lip-unud* tit 5M£J Volume*; including almost crcry wort flf rcplitaEluii OH 
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THEATRE. 


“Sf™ ftU[1 £‘T iurfl ' may either be coimdletj in the roadiim-roo m. « 

taken hm iK- fey the rHuiubers* A H. ari re-room to theatre. E, 11 ri eic j pal ED tram a 
from the hotHo mto tfetalre, * e p lirfe-entmncEi into theatre. I\ the Lb^ilm, 
hoaLiLlerL hv a W.llt k- »• of a L-msc-sW form G (« ti arc the *» ^ «jn r o- 
fj, geueniL C are iho^ allotted iKdlttSvdy to moXn 
" 1 |L CDmil| tttoti; arid tlioea for tin- amnmuodl£tci& of hemomry trurmlhiT*. 
am vimiats N ifl tfee eutunu kin the theatre iVum ftcrthumberfeuid t; u wrt; 
null M tl that leading froui Mid.lie Rnw p Hdborrt. S 5, two circular apEral 

! < w ltffi k!SLi llC ?,i™ ccfl **“ Lh ' ? haictonit 10 ihc gaElen . i is tlie lecturer* 
t^Ltile behind which, At P s i* a large fhtma for ihu eshihition of pktif. dioettLlllJ, 
•I, . 1 rfl , ff ^ I3 D 5 i & c -i Andwhen these ni^ made into tnuupirenei^, they ere 

tlhnmiiiLCeLl by a ^nes of gas jetfj iunmg«d behind the flratnc. Fia a Ibrn.tee, «n- 
pJoyed roi the chemical koinres. Tha* fiunur, *vhcn not in me* is closed fey 
’f" which are elegantly ptiated mAmspand with the foldillg- 

^ “»* w™gni in * semicircle, ^how 
the site-nr the iron pilhr-s that auppari the- principal gallery, which h also of tin; 
ho^-ahoo form, us shown hy the carved dotted line of thlt ji™,uLn,*- 
Hi&ited in /fy, ,2,) D 

Tho Foregoing plsn, although only dewriptiiw of the anrnnd-goar of the build- 
lJig t will ci.:lM ui [n-tipJam tiler apfnropn allot] of the roftm a and qtifcca nf llns 
fea*oment underneath it, 

I bnfi.TM^r, 1 ' 1 the Ipdl II, is a kitchen nni] storo-ronm ; underneath the roarting- 
foom It H, me tha porter « rooms; and underneath the library Lj is the labors- 
“5. ,f L-ontaqith- firm .ices, and atiter TerniiSte* Tor thomlcd 

ntestjft.Uluiia. In this room nelto nf LLc members met:I weekly for mutual in- 
81 ™“ cIlcn ' 1 ro! egy, Set. ;1 djoioi w lu llu! I s Wata rv is ft i. moll 

warksbnp, fumtslied with on excellent fcuruinfr-kthe, W ofi-bem*, Alid 1-oriuLLS 
tool? fur the corkatmebon Atirl ropatr appmtttfi. 

Uadur the theatre ii on «Eenirve‘cWniiHti, lighted hy where waotl- 

C 9 l gK.JKtnr, peiTOMtire, Mtltltectniftl, mechanir-iSj and /.filOuiEn tel drkiae, 

arc regularly Loa^ht 

.T lle I fig”^ (2.) ozllibltt a plan of the fir.l-Jtopr qf l h t ho rur. looeth lt 

ll ? if ^ ^ lllc,alrc ' H » ,h * Asormliug etnirOMf Wm the 

llTil j ° fl3,5E ' 11oCir f 11 the nailery leading tbernfram tq lln- Ktvend ipartmi-nts, 
n.J the doora or outnras la WIikh are mnrfed with o d. f ' K is the commiitse- 
ro(im, furnished wrlh tt lur^e table, and oilier requuitos, to aeounmodate the 
iiuotirijjsoj the com litter of m, it^cra, who conduct ihe nflairs „f the itlstitu- 
tlon. 1 h.5 rootn u ID feet by 2} feet, nod one of the side-trail* is covered iritli 
a glues Wt, turn in bod with a »|,].jndifl dolleetion of minerals. A R is the oppa- 
rthi*.room, or mn-Him, furr: i-hett with glass cm,* around it, fionijiinin/an 
extcnsir.- mtnoTtment of rurchanifnl, pncumaiioil, firfuMtalicai, opdeol Oud' rlee- 
' ■’■ LSld ‘ !a ft F re;lt variety of very large diagram., for the iUna- 
tratmn „i tliosL-subject*; and an naaortment of minerJ and eetilogtcal specimens. 
„ r,lcl T! “ U P E ,” f( ?i lite aerommoiJntion of the inembors 'every Tuesdav 
, „ C "^' lr ' ml Inn o'clock, to ulfiird them oppartUliltiob of unin-.f- 

1, ic appitracus, converHittg together, and explaining to each ether the rexuU* 
if .nU rr |‘'.' P ! !J "' r | iCe observulinna, Tliil mutual intmhange ,.f information 
’ “ " 10 k " rroclar-lav- of important mlruntoges to the merabftx. A c!a*s 

in I Tl it ' ! lQ lU l" :rLmt[,,:li I'hiJosoplty, also hoJ-ln a Weekly meeting 

room, M Ii Is another room, altnilsrly nppnnnnted lo the last men- 

ir «U l ‘r B, - mS . l ' ftr,nm T,la ' Jsk h *^ J opporalui inconvenient 

r i, nW-Tls’ t V ? nmu * <A “■* ^ of tnmsp.i- 

^or,ofLr n ,l ^ * e,CCCt ' V’ thC lesdinj* m Crupper 

■S.” rnfc JhSi CT jL-ltj!" '^ T CPnmdltee-n» m i, a cl^s^m. L 
w iicn Wntui|, drawing, the Lnghth. ami Latin hmgwzti kc and occe^lmullv 

ovcr'tbcm^™, ^I htdifeFnC ¥? tt i ^nd the room 

l,u L .i|.l Tin-dill A<> fl , ^k^rrofim, Tvhert, maLbcmotiCS and arithmetic ana 

irt il„ „a*.rv o7th^,'nmr ™ - ™ ™ ‘ h * « G G, show the Lad 

^ UF thE rn,n S nn inclined plane ; the front, or lowest 
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it, beinjj upon & level with the of the hcroae, aAi the highest, err 

back rtiVi , being nbi-Ul 17 feet abo^e the Lu Yrrat, N 5 la the tup uf lisu circular 
»(une atauicase leading- irem Lhi rtilrttice in Ngrtaibl^uad Court; and ht £ a 
tlnn t apptf uinjug til the entrance arjjuai Midil Id Ho W, HoIEktcl P b the p:l, or 



rather |^HJnd-flnQr, *f ihe theatre. ihs pbn nsf whkU ffiren in 1. L L 
are t*o jointed fcttUxhH for gas-IFfs'lils, i*tth containing three bumure* which 
toe moTed LQ VJirtGtEJ position!, to mil the objects to be dlumlnnted. The 
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duttud IJneH opa/jhew lha pl&n of a lofty r ictaiigmlar gdJii rv, e ven with th* lup 
of ths fcfttii^ctrcuEar gallery G F frniii whsen there arfl foo mla- nn ny gf [hn extr-e- 
iniLica, uni uutlirt in the middle, 

THEODOLITE, A nmtbeuudico] instrument u=ed by Lmd-riurvoTora. far 

taking angles,, distance, altitudes, & r c, Flsis mitmtnrntra earioustv In ode, ;iiid 
provided With subordinate apparatus, According-to lh-: privf, Sir the req urrensems 
of the purchaser, \\z sfajJ] dwcribe one of ilie must genial I* uaefbL Thin 
consists of t wtf concentric horizouLsl circles, the inner of which ha*, Sit the ends 
of one of its dEnmetcn, two perpendicular columns, on which mta the bannAtaJ 
tioaftf* mmll meridian telEmpe, The vernier of the inner circle is made 
™ to en arb i trrny division line of the outer one, and both Circle are Qiuvecl, 
together with the tehuope, until the object Bought far appear in ita field. The 
Mater circle Jsnosv ftKed, and the in tier one ii E rimed round, until the tcleiti ,i ric 
™y t"J«Wlld object, whm iinguta* distance from the first is Us he jnea- 
anred, Tim inner circle iintw fastened t& the outer, and by inean*i of a ufcl- 
cnametur icrntj the tlircud of the lelc#copa b bright ctartlv U|mjiI like object, 
Tbe arc which ihe vernier of the innar circle luu described on the outer CvQO 
measures bDl- angle which the two objects make at the common centra of the 
two circles. 


THl^OKEM, A proposition which It finiu ates in tlieorv, and which cou- 
ButL'FS the properties df thlngi already made nt done. Qt, theorem is a weeu- 
^TU ' ' deduced from sereral ddmltiana compared together, 

rJIKOIll- A doctrine which terminatei id sitcenlaltajjf, without any vim 
™ Inc practice or application of it 

THERMOMETER. Ais hiatniment for mavniriiig the U-momiurt of bodice, 
fminded Upon t|fl principle -sf augmentation in volume of fluids, in proportion 
tniJicar absorption of caloric ; and ns regards aeriform fluids the principle is 
probably very currijct: hut solids,, and flill more liquids, expand uuvqilfllly, by 
equal nicrements of beat Thermometer! were invented about the beginning 
h.iI [he sevctLlccnthcentury ; Imit a knowledge of their aothor In involved In some 
DDKtLmy. For the first half cantuiy, after 1 heir in trod uction, they were mode in 
a muc and imperfect manner \ hut they were at length c«nidd^rahty im¬ 
proved lay the Florentine academicians, and received mbseqUctit amelioration* 
rook Mr. rtivltn Or. Hatlev, and Sir franc Newiott, as well RJ from conlemlim 
rao.ious philosophers op fho cunlioEnt, 1’he change* which the instraipenl 
utidcrwent m their hands, fdescribed in tne fj-xforJ £ pj 4• if?fopu'iu i-j, ^ we stmiS net 
OLTtf lasart, aa all thflt had at that time been proposed, w*rv liable to many 
Navemenffig, an<i * nu1 ^ "°t te nonndured as cvill lUndanJi frtf iHiinlinfl oat 
t he VAnoiis cirgrees of Icmpintinc. 

the tbonnoinctHMrluh Bt pregpptart in most general u*l‘, ait Fahre]]lidt , i, 
lie I I ale a, Reaumur ■„ and Cclaira*. FotircnlKHt'* an; aied in Britain, Db 
■ Isle I m Kueoe, ■mnwvV, and thti tWmameln- eentrigida, in Frtn«, -ltd 
fiFnimloi im “ ** ^ in Swedsn. They me all mercurial 

Fjlireoheit'e [hcmiumetpr cOhsisls q/ „ dmdCT cylindritfil t[1 ^ T qnd q imfl ]] 
W*»l W, Tii Iht mdi or tbc tul>e q,inantwied n tede !• whwJ) 
i-M^h W “’l ded ^ ,®“ 1 “^’ he F Baia § "lit tlht of tin- «rdd 

y ( rf f t ^!Z m cd ^ m 17<Jf '- ur U,1 J F™3“e«d by nmoundinf t3,e 
duJ&euf iha thermometer with a cT snuW or heat an i ce ajid *ul 

iunnnL.iL or an, salt. Hus h* .prinr'hrinkd (d lie tiemiteat decTfC of culd ■ 
and «wrfmgly kt ii«Hted il, « tke beginning „f |,j, r 

at Winch meccHiy heglna to boil, he cqnc e i vlM f [0 a.. 0 ■ * !w 1 “" J- 

lieet. Bad this )te miulc the limit of bit sente TI-. ,1; ',- ‘ F cllth:it L ' 1 

points, he divided into (J0« equal pnrt* or degree,- # „d |".'tween lli.'io t« 
tlie merenry stood *t thktv-tU of th«e dffii , 

freeze, or itimv or ice juei lireini ts tlian ; j t WnJl f i , . ■ 1 J' 1 *' brfini I -' 

of the freezing point.' When the tube was inune C ^H 6r lll ‘ deg 17* 

■WUIU/ rose In 1\1, which, theiefore, is ,h* hoiiiL^ \ bnUlIl e vi rther. I lie 

dvgi™ above the fanner, or jmrinu paint “ i^ st ^ ' 

locking tha seal m of ihtim &berma-meter*. whirls is ri !l - 3 ' r '" H ‘ rLl 

9 [Ue sort II, Kimi Hflcm-ffl use, 
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is faret to Ltnincnje the bulb of the tbmnotmtt** in ice of m&w.liuil bcgigning to 
Llmw r fLEkdmurk tkcpliirc whew the Tii emny lurnd*. witla number tt2; then im merge 
ft in boil it if wat t s r at? I ncuin murk lEle place where the inetcury 
atands in the tube ; Vehkh ii^rk, with die number 212, citcFedkiig 
the furunT by fStl, dividing tbereforE Ihc LEUenucdiuto space 
into 1H0 equal pnfl» T Will give the *Cdlc lif the Lbexmomelor, ond 
which may tifit ft# nidi hn continued upwards or down wards nt 
ptsB^urc, Other llirrtnoiiirlrlr §f a simiJar conitractitm here 
been acccmmodAitd to common uae t having but u portion of the 
above scale. They bare beosi made of a mi mil he** and portable 
fnrrm and sjduph'd with appendLof cs to particular pilrpom ; and 
the tube, with hi nuEinxcd ficulv, litd oftm TbeirEi, inclosed in another 
thicker giis* tube, 4»lo bennerio% *eakd d lu preserve. the thermo- 
tnL-tff from injury. a 

In 17 J-U, fi. i)o Hale, of Pe|eFabarrgla d etirufcmrted u mercurial 
tli ■* rari M^ikivl^e r un t b e principles of licainnur'i spirit thermometer. 
Fn hla thermo me Lev, the whole bulk of quicksilver, when imintrged 
in boiling wutiT* U conceived [□ be divided into 10CM.RHJ parts: mid, 
inmi llili one bacd point, the Tnriowi degreea flf hrtt, ehitef ibuve 
or hdn w pi, ntd marked m the it? porta cm the tube or unrip, by the 
viyicuas erpiinsioEL or conEructiutk of I he ijukkjilvcr, in nil 
imaginable raj-Leties of beat- 

The thermometer at present ussd in France is call ed Re amnia r\ 
but it is very ditTcrcul from [be one originally invented by 
Reaumur in l'73ft. in which iplriU of wine wm to Indicate 
thcdvgtrea of expansion- The thermaincter nowin nse in France i* 
c filled with mcmiry : and the bsulEtig-water, which ii at HO p 

corTvapopdi with the I212sli degree of Fahrenheit. llicacaie T indeed, 
cammeneep at th* frverinp point* *a the old mt did- The ne w therms 
meter might pn<pte jirnperl v to be called Ue Luc's thermometer, for it w&afint made 
bp Df Luc* When De- Tut bail twiibedlhe lol^ind rampltted an account of 
j| L Imp ■knv.vcd lha i Manuscript to M. Do laCorcdamine- CendamiiiG advised him 
|n change tht mitnber W0; re marking, that lUcli w;w the ilLfflfT^Etri■ iu of physi¬ 
cian % Dial they mold probably confound it with iLfanmurs. He Lite* 
modesty, B 4 well os a predilection lur the number -SO, founded, us ha thnught, 
on pbihidopbieaJ ttAwnip mu da him decline fbflnwlng eJjm juinee ■ hut he Fmitid 
by crTpcriruce, lli.it the prediction of Cun damme won ton well founded- The 
ibunsjmiiHtjf of CcIrLuv, whU;h it EkhJ i ep Sweden, h;u a scqIu of lUU diigi lcs 
fnmi the Ertcaing to the bailing-water paint. 

The ihfttmMUttr f tcTiti^riiidf, now used in Franco, hn^thc scale divided kn the 
snintf way. Many other (bcrnufTTi4tH» liuve been used bcitdes these d and 
euu^ucEitly ob*rTTIlt5Ufn taken by Iuceei \ but it ii uxLEieeessitry to dcftrihe any 
of these moro niiixntely* ua tlLcjr arc iiu lunger tlaod. Ttmso wliu wiih l/u reud a 
more p-irEjeuLur account if lltu-ELp mai cunsuit I Jr. Murtllicp Ksaava- It mn-vt 
bo admitted tluit dtsadvuiUflgei attimd the adoptiem of the levies ®f each nf the 
ihafDiouietcta Vi r hurt described, bttl ldthcrUi the suuclion nf Lnug in the 

enuntriea where iiioy lutE bttd ilUrWIycd, bi prevent!ed theii being iupcr- 
■eded by mf Other, 

A iclf-rcmate ring thermometer has been invented by Mr. Keith t of Ravel- 
stouc, whieft \* eon tillered a* nw*t iTigcniotti and Him pie. a A, in the mm.ej.cd 
llgurf^ U n thin glass tube, about finnrteert IpvhLt tong, and ibrciH-fDurtha of 
atk in elk cujibrc. clofo 1 - or hcmiclicaJly stilled at lop. To liier lower end, which 
b open. I here ii juuied tint orpnkrd giia^i tube £ e, seven inches Ermy, mi d fnur- 
IcrLllii of -an indi calibn?, and Q\^U a! top. Jlic tube a l ii iiJJcd with tbs 
■trengai i^hlrst nf wine, and the Sube b a with fin E :rcurv% Thill la ptuporlj- u 
■pfrii-ol-wjtie tbaimumetef, and the mercury is used merely to buppoii a pif^e: 
of ivog^ UT glaaa, tiiwW i* afElaed u wm fnr rotpill^ one iudea, of depressing 
unulhtT, aecurding un tht mercury Hies or fuila. E it a itnull cEinical piece of 
ivory or gia-?, “T iOch A weight ai Eo U>jjiL on the mrfaceof ill* intrcurv. To 
the bout is jained a ifire p called the Rusd-whe! which tuchei ttpwudii' to If, 
vol, II. 5 u 
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nhcTE ll terminate!! ixl a knee ben_* at right angles. The fleat-Wite* by meoni of 
an eye al A. moves cosily along the ■» ri Lnll harpsichord wire y h. ft are tVTO 
mdelra mode of thin black oikd riifc, which slid* up ward* W do wn- 
WAtd-s wills a fence of Util mere than two grains. The one placed 
above the knee petals out the riae, ftneli ibc one placed 

below it p"inSr dbl IElu greatest fall, of the thermometer.. ben 
the instrument ia to be prepared for an oWfVritipn, hcrtli indejua 
Arc to be brought clo*e to the knee A. ^ It is evident, that when 
ibe mercurt red* the i^ent and float'lflira, which ean be mofrd 
with l hr snuiflest force, Vf k!3 be puabed upwards till thewnemny 
becomes stationary A* the knee of ibc flual-Wire moves upwards, 
it will carry ajwg with it [lit tipper indrx /. When the mmraT 
again subi-idcs, El itnves the index al the highest jwiltt nl which 
it was raised. f<»r it will not lesecod bj its own w-eight : ns the 

t - mercury falls, die flual-y-Ert does the same { It LhrrtJuro brings 
” Blong with it she tower Me* f t usd continues to tieprrra it till ir 

§ ngaio becomes stationary or tucfndft in the Subs; in which rase it 

leaves the Sewer in del behind it, as it bad formerly JcH the tipper. 
The scale to which the indexes point ^ placed parallel to the 
slender harpsichord wire, Thnl the scale and indexes may not 
be injured by the wind and rain* a cylindrical gbu» cuvk t clow at 
top r and made *0 as exactly to lit the part gf, is placed over it 
As 0 knowledge of the currespondEnef between ihe therm o- 
mefera of FahrcnTicit, Reaumur, and Cdtht, are iudisueusnble to 
tbc comprehension of the scientific Labour* of the Fr&nch 
and German philosophers and authors, wbcLbiT in the original 
or the English traisslaiLCnx, wo have iniL-ririJ a table In which the 
degree of smy given tcmperatiire tinder SI 2* of F*bimbait is expressed by 
tlioie nf Reaumurand Celsius; weomit D* Ii*Ee r e f Its mwbring confined to liuuiiL 
Aa, however. higher degree* of temperature may bn required than these given in 
ibc t^Tile-p the tblhiwsng rules arc given for changing the degree* of ally one of 
tba rcah-s into equivalent Agrees of another; via, each degree of Fahrenheit 
h equal to four-ninth* of one ftf UcfitlVuur ; as Reaumur^ hnvrtT^T, rock oils his 
d^rees frwm the fmxOsf point, and FahrrnhciL Z2 a betuw thia pflint, we imiit, 
when iliauumhsr of Fftlirenbeils dccp^eS to reduced indicate a tompsralure 
niKrt-e the fri-frxmgqioiut, bnl deduct 32« theii multiply llic mnftsnder hi 4 P ainl 
divide tbfl product by y. TliC quHtientis the correspondiug number of degree* 
on R^aumur'a scale- If ttLe tempciiturc ludicuLed Was 3*.'VS than the freezing 
pninu wo mnai also be careful to take the actual min%r of %RH, reckoning 
fr-j-m I be froozillg point. Thus 4 degrae4 ab^ve Fahrenheit's i*ro in b^low 
his freezing poiut; find Lhu ia the number tn be reduced to kr&utnifrk fcnlo. 

Each ilegToo of EieoumU-r is equal to cS one uf Fahrenheit, Multiple the 
given number of degrees of Reaumur by rtnd divide llio product by 4- (f ibc 
degrees of Reaumur ncrL mintis, lh<? quuUetki must be deducted from 22, an d 
the remainder will be the equivalent degnvi of FobmibdL If the given dcj?rrrs 
were no* minus, the quotient must be added (u 32 degrees, andtlio »um will be 
the cqul^nlcut taiiphi. 

IhuAi degroc of Filinnlifct li equal in | of one of the centigrade. Proceed 
ns in the olk of Fahranbosl tilid RoaumUr, multiply big, however, by □„ and 
dividing by U. 

Eidi degrn; of Reaumur is equal to 1 | of |hc ce^Ogndr, Multiply tSie 
given ptimber of degrcc-s by G, dinde tlif product by 4 , ond the quolicEil wdE 
he ihr cquivaltnl numWr l.1 degrees on the centigrade vcalc. . 

E.ich dcgr^H* uf the c t ssri^rade tcide is rquul to ftmf-fifiht of Reaumur* Multiply 
tb e giiTEi i^UEubfr of ilc^rcei of the ccnlipadc by 4, and divide the product by £ ; 
thr qitotfiMLl will h& ibc cqid^ftlent number of degrna ■ ti RraUmur i scalo. 

The dilflntjl depfrecs of eipandbility of dissimilar metals by ihc seine 
mrrrqp of tomperUturc, is wvll known, and has been Usefully employed In 
produce cumpenaalToti in the icguleton: nf timC’kerpcra [ and recently a very 
sensible and cafateuierU ihermumcter has been madr on die iamr pnnriple. 












TIIEHMOHETKIL 

1 be one from which we made Eli* diagram i-tn Ihe nest page, ii Contained in a 
cuiniLMih-ntiOiJ pocket-watch, and indjcatei the tempfnatur* frnm 3G” bebiw 
zero In Rcaniniit 1 , ftqiial to the flU l lk£ from juto, hi 212* on Fahrenheit’* 
leak. 4 

It «nuSatii of h thp cif steel on A slip of brAas otEached together, ftntllinii 
wiiEi III? bnrn inward*, into a circular form a a, And Used to the frame of iLe 
watch, al fr, immediately behind tJm did, Om end of lLsm, drtLllar piece is bent 
iowanli Bt r, and ocu npaJI it lever, * f t of like third order. T(te km 
ypoii a pivot at/ us furnished with on adjusting screw r/ r and a toothed legniNt* 
Ibe teelb of Ihll Bremen t net upon the Eeeth of a Email pinion w + to the 
pijj*CtlO-_pirpl of which m index ft is atL&idiad. 

The action nf llm little EiismiliHriiE ii otmQEiif for a* the interior |inrtJon of 
itic campcnttid ciitubr niece is of brat. which h men? t-vp.uiiifale tban Hie 

i- .uenpr, which is of steel, An inert a'-l c-t' heal will efUIIC the rLn_- ^<ipCn ; h>i = 
in opening at act# upon tiie Sever, mid by ihat means turns the indes which 
! dllhlC * mt U the graduMM circle on file fare of the watch (ho .manritv «l 

ii- CTEBse. On tfaa contrary, whlift a decrease nf heat takes pEace, th* Hug wiil 
In^-- 4i Eeriilrrtcy m elrae, and the lever bein^ kept Up to it bv* nnafl apring on 
the appaile ftiik. acta upon tho index, and points the 'pwotiEj ->f rt^ciease ilk 
Ebe tetnpurjlure, Ttiii (bantmefer IndEcata a chan-re of trmpeotnrfr much 
rpileker Elian tJie c&mtriDtl mercurial! tWlIl atne ter, owing ti> iho me tala being 
better amtimtotw of uldric, than wood or glass, |iic mil. r [anew of which they 
4K iiitmlly mjunifocEilrrd. 



* 

A Thr-rm&mritr «/ Cm tact baa lately been invented by %|. F>unicr + " Jt 
ii Well LnuWP." i Mjm M. Fflurrw, «that on touching diOhrem r wuhtUmau 
maintained at thi »nie irmperaEurc, the same C*lod£c impression ]j Dfll 
received Ufn conK^MiGV of tb^ ddfeMt Cdofal^ those bodies U is 
**«i oufikkni u* Cover those boditrB with a thin iheet ot j :iOEr | n 

change the effect of Lho cunlAct. If. then, mi a mpgiort kepi m ;1 cotulaUd 
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temperature, for eswnplfi^ at that nf mdtiug iec, tbhi fhee&j of different 
■uhstaUuci are riuccajHiTcly npplicd, ihe iiiupli? cuul.i-l of lh*? naked. ]i ilslJ will 
ftujfire to class agre-iil number of th nn aceoi il lug to choir order of conduct! Milt y ; 
Imt this method by no moans and is If title to ot h,r in«n veil wire* 

fit. Fovrricr'i instrument may be considered as an improved LjiJ. und rniriutciy 
Establishes tie facts In wbifch lUv ippUsotioa of I be luod only make* an 
nnnnjjcifttfltion. It is eitrerneh simple : it cOttttri* of a ran& of Tery thin iron, 
fried wills mercury, and terminated at Its circular base by a ikiD uf mCalirrntfl 
thickhe-M. A LhennmDctcr u placed in the mercury ; it is. this skin which is 
put on the Lhin shaft applied to the support - Tha contact is very intimate, in 
pmrS£t|UiC!3C£ Ctf its fexibiiitv; and the iJiermomeiLr indicates the variation!! of 
tensperatwra- Bv tbLi instrument many ciiriou* facts bate already hern 
asL-crtrsinrii. Fur instance, it his been sbqwn, that ihe order in which lhin 
■beets of difibrenl vubslausirs are placed oneupnh mother, snflucneL 1 ^ tlic quantity 
of heat wlikh pei^s through mom ijpdcr the sarao L'ircuuiftancew- 

Tluiy! (.he interposition of -cl shoot of hvLthi'r fkclllitiit esi the transmission of beat 
from akin to cloth, and it obstltltila st from filoth (Q nwble. 

The iliri-piomr-LEFi hitherto described nK vary limitedi in their assent; they 
mdeed point out in us (be low os I d. ^rees of beat which are commonly observed 
even in cold climate*, but (hay by no me ail? 1 reach to tliot* degrees uf heat 
which Hi's* Tesy familiar to ns. The tf>■ reurial thermometer extendi no farther 
than to lilHJ of Fibre nltdl* wale, the hen; of boiling morally; but we arc sure 
that ihe heat of solid bodseo, when bcoted to ignition, or till they emit light, far 
exceeds* the best of boil in [r mercury- In order to remedy this de feet,. Sir 15-aae 
Newton, attempted, by m ingenious experiment, Co extend the scale to My degree 
requircrj. His plan, however* was not fou Lid convenient for practical pnrposea_. 
ESu.i fallowing the idea inggeafircl bv eVFiiifi. the bile Mf r VA i-dgwood. indented 
a tety sample iheimometer, which marks with lunch precision the different 
de|jrees of ignition from a dull red heal cifthle in Ihe drark, Loi the heat of an 
air^Fumne*- 

# j* d, in ihe nimexed figure,, i* a smooth fl.nl pl.ire ; ms which are fixed 
two mtert, or Hat pieces, a quarter nf an inch thick, lying flat UJHtti fht pble. 
wftli the sides that are Uawaxd* one nnathef made perfectly true* a bttie further 
asunder at one end, thrn at the other end; thua ibfiy include bctwnoii 
Ihcm m hing cunTErpuig canal, wMch is divided on one aide into a numher of 
Hirudi enuilJ partly and which itiisy be cun-idercd as p€r- 
forsning the oificct h- tb of thorabe and ^Calc of Lbc fntr.moU 
tiicrmamcCcr- It is c/briom* that Uf A body, so adjusted Wiu 
III tiDctly at the wider end of tbii cdilh], be uftcrwnrdi di- 
miniihBd in Its bulk by ire, as the iSicrtmiEueter piccci ara t 
ft will then further into ibe canul, end more and motw 
so iCCCirdipg as the dimlnutiou IS greater; and conversely, 
(bat if n body bo adjusted m to p^s oti Eo the narrow end, 
be afterwards expanded by fire, AS Is tiie case with metala, 
and applied tn ihut expanded *(Jite to the wnde, It will not 
paxs m far; aod tliat ihe dirlxiuoa on the side will he the 
lhcuun nf (b? ft pukdom nf the onc T as nf tbe con trac¬ 
tion* of the rrLl'jcr, reckoning m both caees from lhat point 
to which the body was adjusted first, i is the body whnie 
niter*tion of bulk is lhin Co ha measured. Thi* Si (o be 
gently pushed cr alid along Inwards the narrow #nd till h is 
■topped by the converging aides of the canal. Mr, t alker, 
to whom" we have already alluded, sUggr*tJ ibe idea of a 
raelaOic ihcrnionicter which lhali emhrsea tbe medinm be- 
lween ihe highest pnibtuf the mercurial tbcrinomcler, which 
J tutmfaam at GtK) degrees, rU»d tho lowest uf Wedgwood’s, 
d just drscribcdr wMcii commences at 107 j dt-prees of Fahrcn- 
h p it ^tnsusllk cQ^podtiou U farmed, nut liable to idtcralmn b in qnalKy 
or ft'uanhtv bv rebnaC^d expoaura loheat, the me! hng point of which is rit A httli 
Ik.iL oflO deCTM? uf Ftthrinileit, Hftd its boiling i«int nt t2W A caie 

tewmbbiig in form Hie g^ti cub Tot foe ordjnsfy fornrmm<trr H but samfTrlmt 
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larger, coni.tiria the me Millie eompoMtwli, and the seals CWbtlJU in a slider 
graduated rod., ocpLoJ ui bright jie th* aotaintQCrrnfmE of the scale; that is, 
when the mitidlk ec>iripijkM tio-n Ir Just liquid to the top nf the iube, the graduated 
rod terminating at the hutium in n (liin P rirx*u!iir, flnipE:«te, which t--.es rw to 
us it * i-ro up'in Ulc Ijqijd me till; and id proportion ;l* the Litter expands and 
rises in the tube by best. the ^fadiuUud rud is brayed up* or raised nbui-'c the 
tap of this tube* passing through n [^rornld cover to ilia mublim, or bailing 
point. The theraomet^r <a-sc and graduated rod ;trc formed of pipe-makers 
clay, previously [in-pared by E1&1 ing bcim expoead id a mHiciEnt degree of heal, 
Ttifl fL-.dk 1 of tills new thermometer h an exact fioti thruhttan of the sen le in the 
mercurial tbcrmoulcU'r* ; the lower degrees. of ih^ former corresponding trilby 
or indicating Like, temperature* with the upper degrees of uin in+rCLLrial 
thermometer. 

11 Ihe same firiiidple, 1 " Bays !YIr. Walter, M T niiyht observe, admits of bring 
extended,. for the purpose id r aacert«lrjing the variation ha tem pLrcdnrc p up In the 
ma-t intense heat, perhaps, that can he required, It in unnoccuRiy to vTnte here ? 
tjiat the iniluE-Eice of the iliti Umbeul atmuiplnire upon the mrfiu:# of the liquid 
metal within the open tube i- Njq mcxmiiumblE, even at the commencement 
or the scoie h to iSew-n'o Siniicc* and at a higher tempt rum rr dlfmnflfbr* to ao- 
thing; especially if the whole of (he liquid contained in the thermnmeter* as 
might to be the Cna* in every tbormome ter, be completely immersed, nr subjected 
to tlk- temperature* the <b>gT*e «>f which it is intended to indliMLte. A math Oil 
flmilnr to die above. 1 ihauld think, might bp applicable to tbo prLryi^se of 
showing, in a n-ady way* the degree of expulsion in metals by heat; but the 
clongminn of n ey tinder of any metal, by inereoEC of temperature* i* muth Uw 
Ftnoil to admit nf it* being n conireuteut measure of te tnpcfaiiira. I should not 
despair, however* availing myself offcvefy fed ran Tag.?, ri|., tlie»Ming the Itnglh 
af a metallic wire, by giving it a spir=J fnfm 1 in orderto comprise a eon lid* rmilE 
fir-nsfX-li in jmaiE compos, with the apptieati-Ul af the lcVEr-index r and a gs>od 
magnifier, upon rooitrueting a thermometer upon tha principle, eons to ramlei 
the leale nppu-vnt cXcn lo single 1 dvgtett ;; ueing silver for lilt lower teunpera- 
turei^ otid p La tin a fur the hlMjlLEr* or employirig imn wire, ouly up to iti ultimate 
point of axuanaioTi in a xulio alfttc. 

niEltMOSTAT. This oamo to an insLniJtisnL illVeliied and rfcently 
paten tad by Dr* Uro, for rtguiiating tempt-rnlure in xapoii^ tion, dLstiliatinn , 
iiiui other pmertacEj In which llic ngetnry of heat U required. It h ciTbcted bv iti- 
cTeasing_or dlmiuiiliing tin 1 ilzo of th* uprrturei through whkh the eah'.rltrn 
medium la Iran-'initiod. The ttaturc of the mon tri t once, and its nioilf of octiou, 
will hx uuderfc1j>od by reference to (lie innricd dbgrflm. 
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tnrv direction tfuuld Jake plac* ; and dim a motion i* obtained frOtil sny change 
of temperature* which may he mode, ihmugh the utudium of Saver*, available in 
checking the cauw of rbanp^hy altering the sixi w uf llu? opening throi ugh which 
the ebatig* wad effect mi Let c rtpnrtriH a Hf ip^nck, through which Hearn, hot 
wafer* nr other fluid enters 4 i^ communicate heat to the Tiassel tantaiemg the 
Ihemi'nlat rt i, and Ml erf be a lover or hmidM. by which the cock id turned, 
joined to the com pen ml bar, hy the connecting-rod d b; also* lut the plug or 
the cock bo to adjusted:, that it shall be p«l tally njje'i when the lever U in the 
position reprro<mtcri hy r rtf ; find Iras open when in tlir position represented by 
•■7 tf ; then at is evident, that any Fnrtra.se of tomprotore, beyond that to which 
the inslmmcnt may have been adjusted, wuiilth by coming the hisEmnicn t to 
bend dnwnwsrd*, immediately tiLrui: 1 : » iiir psiwifh. 1 . and ettniwpaendy the mijj^ 
ply of itmnu hot waiter, nr whitlerer fluid may be used fur dommunLOUlitig heat. 
WMlr p no the contrary, a diminution in ihfi tr.inpei»ture would am tie th*W ti> 
hr ml upwards,, and thtu itirr^ief [h* £M*saga foi the admlaaion of 1 greater quan¬ 
tity of tilt heating vapour or fluid. 

The patentee gives b vntfctv of examples. of thr opphenth n vf Mi theTino- 
fital for [reuhtlilg the fidnuL&siim of heating fluids, a* Well w f r h'^nUsing 
the ccnTUanufi of rooms, public building. some of iham displayiny con¬ 

siderable ingnraitj; but ibey oil depend upon ibe principle above CSp bln cd p 
and thereon; Wr- have not deemed it necessary ro describe them. 

THTMULEu A mctullie ;viv\ wum by tnihira md sc r 1 u-1 -^.- ■ upon the 
finger, for lb?e ptBfpt*e nf pressing nec-dlei through flee stuff ill if wing. An in¬ 
strument., an iv ;erinp the tame purpv«\ M von> by aaclciri and sail-makers m the 
palms of their han^s by strap* which fasten :t thereto; they nrc tediniceily 
called palms, and ate imiQ circular plaLca of cu-i Iron, fridmlttl on ihe mrioce. 
Thimble b the name also ^Even to circular rlnpi of iron, hollow on the outside* 
for ft rope which pnvrl-opei El to Ik? securely hnbedded the fiin ; a nii tall it? eye is 
thus formed, for passing another tape through, nr h-rnging an Ea il hy n honk* a 
tackle hlnc'lf. ^ 0 , 

THRESTTTNQ-hl ACHI^E- An apparafns fir eeparating 1 he grain from the 
straw- Machinal for this purpose vrcrc epntrii'i ,i nd flu It: L os ITflfl ; theae were 
rtinniderabU improrrd by Mr, Amlrt-w Mcikl^ in 1785, who tookmpotent for his 
Improwcinenti, which arc described in [lie Lt R-eprtUiry nrArU." Smoe that lime 
thi r v have nudergntiH etjimjj athelltirrtlhina; anil Lhc canatmotian of tboio which 
ore mostly employed at the fi^m-bonscs, may be brlrH^ 1 !: -+tiri hii-icL u± cnn-HELIig 
cfthn-o rotHtative'drmns orcylmdrn 1 anoLind the drat which comes imo operadon 
are a aEricH nf ormSy or b^at^M, wluch ore made to ternke, and ihcrehy strike 
flic com (supplied underneath them by fnfding rollei^,) with great rapidity. 
l{i-tu:e tho [benHihed com u caJirind on by the motion at the feed rullnn. In two 
mcccEiivc ilraw -hakeri, which consyt (cs hi- form m en 1 ion fd) of a rtilulivc frames 
armed Vi lh nmnctttUl ^Eiikcs, that lift up and aljiike the straw, 10 as io force ffuln 
ajuiMigst it the gmin F and ftlluw It to foil through a gmted floor, into a large 1 ihij»- 
pyr bonealk From this h*q>jwr the com b cnmluctpd to an&lher h^crptiielc, .and 
in ill p.n^aga winnowed by fnnuen driven with great velocity K that separate the 
dstfl', by blowing tl away into another receptacle. Of cuur&c tin? power by 
which luch macbioEs orr driven depetids up-m local drcurmlantet ; but in 
general a horsc-whcvl is t-mpbyed P worked by the united force uf thrt-t horu^ ; 
the ho rEC’wh<”£?l is tn duo led wi th 0 large horiEnntal wheel which dlivei a ptnion 
an the main shaft of the ihreahing-nuicliihe J arid the mailt shaft, by suitable 
gear, piTe-s mi"Aon at the requisite telocties to the putts wi- have dcMiribcd. 

TIDE. A regul ir periotlical current of water, setting allemelely in a Auk 
and reflux, r.nd up nr rally considered to bo produced by tb-s ItiHuclicc: of tho 
muUEii Tbp lagncLoui Lock-:, in describing the theory **f the lldeii obicnei, 
“that motion of tbu walrf caiird the tid-^. is a fkin_e and fulling of the ha - 
the cat:?*.: uf tbts b the nifraction of the moon, wBfcrcby 13 li? pert of the waic-r 
in llie OfiCltl, which b neatest ihfl mot-.n, b^iiiL" must siremely nllraclcd r u 

rwiiL'J l^dicr ihan thjnMt; and ihe^c two opposite elcvotioni of ihe surface of 
the water in the great ocean, folluwLtig the motion of Lhe moan fmmi east tn 
West* and Jtdikitig against she lar-r' rn qsH of (he cotiflncuts, from thcoce 
rvLouiul hack o^ain, und no make lloodi and cl-hi in nam)wi h seas, and rivers, 




TIDE MILLS, 


TIDE-MILLS- Are mills at any kfail of mnriljinerjr moved hy ih# filing 

and Ho* fag of the Hfe Mill* t>f this kind ^ not Ttry r&miti.*n act-aunt 

of lbs iqreat of the ii eonitmetion: but in ill ujiIiqiw where like title 

The* ton cohfideriiMa height, Msd wl»m ih^fne) required for a ra^un-engine 
h hlftb* and the first CQ*t cm he met, tide-mills tuny he very rnkanlnge-uiuly 
eantlniEtd. 

■ TIjhp uri^LTi of hde-milh ill thh country dees not appear to be recorded \ “ 1! i 
lbs bLIe EeLtdnr ncribei Lbs invention Id (L mflatcc-ciirpeFilirr, at Dunkirk, ut 
the name uf l^rse. Mills to he wnrkoJ Ly the rising i-r Mli&f of the luL\ 
swimit of pT*&t variety in tile eaAentinl parts uT their cnnalructiim ; hut Hu a 
variety. Dr. Gregory observes, may be reduced tfl fn u r gvcetwl bi'iuLi, nccurdiitg 
Id the UtnilDtiF of action ei" llid wulrr-wbe^L 1=1, the water-wheel may turti 
one way when the tide riae^ and the contrary w hru it fail*. -±1, the water 
wheel iirkihe mods to turn olweve .el DU<‘ direction. ■ -*1 1 Hie wat r^whivl may 
rise niiil r.ijl, in the tide chh+ and Howl- , lth H ihv w\te of the waU-r-wbrei mny 
t-E so fised as Hint ii shull u either ris* mar full, though tbs rutary motion eh all 
In viven btr I be wheel, whalu at utlE time it la only pan ly, lit another completely 
immersed in the iaii 

SiDise very ingenious aue^eationj for eIif cnnitnlEliun of a lLJe-ni:iil appear.:.1 
mme time 1 : sance in a BcienLifrU jninunl,. in which IT.^ i ir-angarae n ts ■! i11i*r in surne 
cflHCTJtial rapeuU from those apparently coTiti-tnplated in Dr, Gregory s clur Lti* 
eollon. We ahull insert the description in the author a iwn words K 


F& 1- 



h% tbU plan, M the water it compelled i a flow in and out of a baiiu, in fueh 
a manner, ihitl the farce shall ut obtained from if ■ cur rim t, and the 

annexed diagrams M-re introMueed Eu dlustratE the fallow itir ^jnrti nn 11 
Fvj- l rvpreifitLla a perpendicular prnjcctiou of lhe prindpal parti an a plane, 
supposed to be drawn langiladinnlLy and cvrtkajly thruugh the center of lbs 
wunL ift t r ahuw the respectim 1 heiglil" ul Lhe water, on each aide of the l3oi>d:- 
|TqIb 4 j the tliSf bi"i, i en b't aide, ami k on c't, on- supposed f D h* fl p lj3i or ,,| 
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according in the nomination -nf the part*, the waler is from the basin 

intn the sea. ., . * , . * . , 

Fy 2 represent* rt pfrpcjulwulftr projection of the principal I'nrta tm A plane, 
4Upji0ifril I-' I'- drawn 1,-iUtudmdiy dni! vertically tWgli dir. centre of sbe 

* J%. 2. 



work- ft shows the hvd uf the srtter when flu Wing frofti the represented side - 
Eht: r< iicton of the Ihlihes under thtrio cltrumstances are =bawn H i being *"pc!k 
and ft ckwed; r -shows the Sc*d; uire the pillion ot th* flukes m this, 

case are *een fc i being closed, and h open. An objection may elite from thu 
TarLatinn of the quantity uf water At the ipria^ and tump tides. To Counteract 
djU^ihc M*h l is introduced into die ihnwi-gaLd c, wlikh may be up« i neil and 
eicis^J according as is, a redundancy or deficiency of ^ J.c^■ar: this may 

eillkT be effected by centrifugal bulls, or by the attention of the individual who 
laiea pare uf the worh=. It should ho cbtindji opened when the roiU is noL 
used. 

Ahhi’-u^h this plan U more parti Milady adapted for harbours and Lb* tideway 
of riven*, vet iliere ru-j few pari* of the coast on hull such a mill might not be 
c^Hitrueied. If si be on a a .only beach, n large Wooden tunnel should bg Idd 
down lit the luwqnt dde h-sd. in order m introduce water upon tin- iLuod-gut*., 
Tha taain had better be torn trucked of wood, a= then tins sides of it may be 
vertical, which U of advantage, ta produce uL?si variable cunrat; lust it 

nmv be excavated* and Lined with day, which sbeuid be covered over wuh 
shingles, fiti order to prerent lha day from Iwm^ washed off If it be un urocky 
CuasL. and a 4 before txpotftd to a Burl', th&re ibould be a small lUtihd eioHvatiid, 
las ihnwifiby dutiLid lines at t, ■ The basin in this ease is easily funned ; 1 
Conjecture that m cftcaV&tion of the capacity ofVfti) of Mir first-rat* shipp, and 
about 1L£ fret d#ep^ wuutd contain water enough to two pair of stone* fur a 
griatdffiL 

u a Is the floating tod!, uf which the form tot a ground plan is as Flj z. 1 1 

m. ik 5 rt 
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La* imgnlar ends mwa r in, h«au« ihe building may he more 

constructed in tlala manner* c u bear 1 c; £■ pr&iKrnft on ihu 
■hravti ptf i and idly, in order to give a proper direction 
to the water. <5 is iht excavated Un^m ; r lliC ticu ur harbour ; 
m the soil] i the 0*>od-gaLe: attachod to the mifl, Dud 
rwving up and down with ihe tide;/„ th* water-wheel; 
i p lliithcs for introducing water un (hr wheel ; k A ditto, for 
fottmg it nflT; / ditto, for rvculating the cuflu* of wafer 
according to the strength of me title; f^« the channel rut in 
ihe aide* of the Wail, and Eunk below low-water tsiart, 
according to ihi? rise *ud foil of the tide above, into which are inierfcd amid! 
■Lt avrs working- on an iron pllftte placed £il fins flood-gote, in ordar to reduce 
the friction J ff un? Vertical beams of timber, *uiiported bv pii ce-i n t , thrown 
ocftw* the passage hon^tj tally and rUagonaDj, with res pert (n tlm beam Itoelf, 
ti.i the purpose of hearing the hmwjntll press tin: of itie building on the 
iliPHTE-B j £T, which pressure takes place in *aeh beam ah ornately, wiih the riih' 
nnd foil of the tide; ee arc door*, the upper one may rccelva iho corn or 
material* when I lie mil] h at a proper kvbt K a ml the lower t ^ e discharge [he 
^ in ml 1 when in a convenient aituatmi \ Ifalllcr h placed in the joints, in auch a 
m&nn^r Os lo prevent the waist from gettinp through be-twtrti the tlidi- and 
flood-gate. There are iwo water-wkeoltj iu order That the prea-vur* ms the grooves 
d rtf may be Icee partial, 

A dde-mill wan erected nt EeeT Greenwich* on tin- right bank of the 
Tli 41 ti&p Under ihe direction of Mr. John Uoydj ail engineer uf tVestmirjELer, 
»f wlikh ihd folio wing wEI convey an ideas the details ate given by Dt. Gregory 
in hi* Metkmwp vuh ii. 

This mEIi ia intended in grind com, atid Worka eight pnir of stonei. The 
aide of tlie rni]]-hi";se parallel to the cose s-^ib of die rivr-r e measures 10 feet 
within ; and as the wbulo of ibis may he opened In the river by duke- 
Etttca, which ore earriEri down to th^ lew -water mark in the river, there lb a -It* 
feet water-way iu the till]I; through cl': e waterway the water presses during 
ihe rising titfo into a Urge reservoir, which occupiea about font iu:re* of Send ; 
and beyond Lhifl reservoir U a Hmallrron^ hi which warcr ia kept, for the puTpOF-e 
of being Irt oLl[ OL'cnaionally at low water to demise the whole works from miid 
and sediment, which would othcrwiic, in time, clog the mnchmvrv. 

^ Tilt Water-wheel baa ita 43]e in S petition pardfol to the side’ of the river, 
that ia, paru-foi is, Lhc elnice-gatca which adtrkit waterrhe river; the h-ngth 
of this wheel ia M feet, ill i&kmcler 11 feet, and it* tiumbtr of fl^t-bnnrdft 32. 
These boardi do not each run nn in mi£ plane from om- iind of the wheel to the 
Othc^ hut rhe whole length of the wLheJ sa divided into four «]ual portiena s arid 
the parLs of the float-boards belonging to such of these portion* full gradually 
one fower than another, rtflh by one fourdi uf [he distance, fain ooe bo ri rd [o 
another, meaatirtng an the ckcutlaforcnce of the wheel. 

ILeb contrivance Ih intended to e^Unliic the actsan of wator upon tlig whecV 
and prevent ita moving by jerks, The wh^el, with its incumbent opp^ahl?, 
weighs about JO torn, the whole of which 1 h rjd?i-4 by the impohe iA tin- flowing 
tide, when admitted through the aJLuce-gBTrt. H h placed in the middle cf tbu 
WRlcr-way, leaving a paasage on ooeh sidi- of about iis feeiv fo r the waf&r (n 
fluw into the rtiervojr, beside a that whidi T in its ttiulian, turns ihe wheel round. 
Soon after th* tnfo hna risen tn the highest, f which at this mill is oft an 20 feet 
ahi-n- Lhc low Water-mark,) the water La permirttcS to run boek ugam from the 
rEservoir into the river, Ond by ibis means it civi.-a a r^tarv motion to the 
water-wheel in a contrary directum to that with which it movrd when iwpetted 
by iho riling tide, r 

TILES. Fktei of led earthen™, n?ed far ti» coferini-, of bill dlnn, altu 

far psvins «id olhcr pu™»». They are made of the letter kLjd ofbHct- 

m»k« e dy, Taihcd free fresn ilenes and other foreign mjittrr; then moulded 
Of Tan dob forme Of cor ding (0 the jiut^jobcb required, and hjjkeil in kilna 

TILLLK- The bar or [ercr employed to nmi the rudiler in ffrnhnfr- -fl ifK 
f«r Uie pnrpcHPE of rtof rtng. & 
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TILT, The awning Dr Canopy ipreiMli AVer [mats. waggons, and uther 
A liirgi.' JjLeavy hu mi i ilf, worked by mAchflKiy. 'See 


equipagoa, 

TILr-HAMMEIL 


IlOS. 

TIME, .According to Mr- J-ockc, ii 11 itc measure of duration/' rj We acquire 
oiir notions uf lime/’ ao,yj Dr. Robison, *■ by our family of memory* in observing 
th* success iim of event*. Times Li conceived by us a= unbounded, tontinuoug, 
hoEuagBUrciq*, unchangeable in the or^rofitl p&rt*, mid tllnffitir without end 1 . 
The boundaries between successive portions of time may be called UL^iuLs, ami 
minute putiiun i of it may be ended mown b% Time if etmceived as a proper 
quantity, made up of r and measured by, its own parts. In our actual mcasure- 
mtEife* wc employ (urtie evtut, wllictf we imagine ilwflyi lu> require an equal 
tinu- for its accomplishment ■ uid lElLb tune is cm ployed as a unit of tune 
or duration, in the tamo manner m We employ a lWl-!nu]o as a unit of ealvu- 
siun, Ai often aa this event is acconkplisbeii duritig soma nbwrYcd operation, 
■0 often do we imagibn that thi; time of the operation contains tMl unit. It is 
thus tJs4t we linn that the time of a heavy body falEuig I4t feet is thrice Ad 
great as the lime of falling 16 feet ; bccauro a peiidiLlum h !i1U inehrti lotig, mokes 
three vibration! in the fim case, md am- in in<= hat/* “ There iian analogy/’ 
riKiyj our loomed Author, w between the nll'i. cL ion. : of spore and time, ao obvious, 
that in most bngLiage^ the tame words are used to express the dTcclitms of 
botl?- HetLceit is that time maybe represented by line^, ami tncaHired by men 
tiani fi.tr uniform motion is liar simplest succession of events that con he eon- 
cched,” This Ember analogy alio occurs between time end space* nom%, 
that bs m space ail things are placed iq the nrd£T of litutba, so in time nil 
events occur Id the order uf suaccstium (Sec Eii'natnh of }ferha*ical 

by John Rabisaip LL J>.j V«|. [,) Like place, time may uleo he dli* 
tirmiii^hcd into absolute’ add relative. Alauiut^ tufa: is time considered iu itself 
wiinout any relation to bodies or their Buotioha. Rriaihr, or app&rfuj b 

the -H'usihle n^oftfiure of any duration by means of motion, Tltua h atao naiie** 
uyiiiicid, or civil, jtfitronoinicerJ Hit le ii that of which the computation and 
measure depend nolely on the motion .of the heavenly bodies, Ciril tiurr i* 
ailronomictti time modeled, oai3 accnminodanM in the purposes of civil life. 

n.MEvb btlKLIt. Alt instnsmimt tor rueiLsuring time- $ee Hoaoi-ouv. 

TIS- A meuA of n white colour in termed uiie bctwccia sQ \et atid lead, h 
is cund denshly harder tl lan lead . HArceiy at aII soiaorawi: vi-n malleable, being 
capable of extMsipq. under the Imtn mer r to a boil! a twc^ldmiWid Lh part of an 
inch in tftkkucE*. The ordinary tinfoil is about a o n L-tbutL^andlh piut of m 
inch think. I'io Las A illglit aiipltasant taste, and omits A peculiar smell when 
nibbed- Specific graTstv, 7.2EIL Itii very flvsrlbl^ producing a remarkable trank- 
[sng noijc when bended, ihc loudness of which is a corntntm, tbougb dot very fte- 
cLimtif te^t of its purity- Tin melts at 442" Pihr. ^ when freah cast,, tr &wah 
acTAped, it ist very hrilhaciC H but it gradually Iqaei its LusCrc hy ejqrosurc to the air t 
and BEquim a grcvlsh'wljjLe tilih which docs uot sessstbly cliaiL^i'- Like ]ead p 

hi-ri licaird nearly to fusion, it ia brittle and may bn easily btuEtMi up by a 
hammer when it exhibits a grained or Ebruus texture. It may elw be n ihio d 
to pndcr by agitalioEJ, at liie ^rki ttf iU tnuiaitiun from the solid to the fluid 
BtAi*. 

Thcra are several kind* or qualities of tin. The Curqkb block tin is timidly 
ill hlutks of about thna cwt e^di \ which arc T howevtr h run Into mmller ma^cn, 
of Mtnr 40 bIm. each, lur the conviauictite of trade. The cnmnmu block tin is 
contamttilled wiili a minute quantity of oihfr metals, ggnerallv copper, fn ►he 
vfileEEt df alput a thourumdlfl part. + 1 [tefmrd block-tin " i* in blocks - f tin 
melted Into ltiEi£ tiarrow sticks, uf a few auncea each, F Jlm "grain lin M is tbe 
pur-i rf of tilsever*] Lri j^lish lduda, hvilig ubtamed from tfi* pun? oxide p| tin 
of tb I: ateam-wuiks -of Com wait. It is first mto ^1 Ocka of ahon 11 2U Eos, e»d b 

and afterward! melted, so aa to Hipatale it into fi^iunib rosemhlmr r&vktj 
whiL4i^|)prodm.'ed Uf ItUi&g tho tnelal thh. when barely fiuid, ftaEu a great 
height The tin importf-d from the East Iiidb-i, pur lieu! ally ^l.tiaeL-a. in .— 
turned vtry purc t and considered the bcM fut pipes, and lameclhrrxm h. 
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Hjc tin ergr of obtains d from the minea, jf aLnmp#d hi rcduca [[ 

into then w?v%hcd r to leparate thn earthy matter, and afUrwiil 

ttKieScd Ln i reverberating funiflee; which prtwew b repeated until the uut 
fihoa i ii to contain at leas’.. half of its weight of mebil, when it ia- soM to tin: 
imcltem, Jja Him state it U mined wills culln ai]^ linked Unm-, well moistened, 
ajfcfl then smelted i-i a rEVBrbemting furnace. capnbtc of reducing oirtut 7 cwt. 
at a. time. A jgTvea weight oFtin, produced fmoi Corukh ore. consume* about 
double* iLi weight of coal in Uio opEratinm uf roaiiing pnrl imtkin^. Between 
tlue-e and four thouaLLod tons of' i u Art produced nil misFlv From the ndiie4 of Coni - 
wall, Cimplal ifji, that If tin be kept [u fusion in. a Iftnrd truciblt, and the 
surface he covered with a quantity of chafcfl,il, t& prevent its cnkmnti-:'n, the 
nietai became* whiter, more aofjurmis. and tinnier. provided the fire bo ktfpt up 
for eight Or lm buuri. 

Mercury diiSotvri tin with grtftt facility, And in all proportioni. To make 
Etna ftMuhinatiop, heated mercury ia poiwrd on melted tin ; Use consistence of 
Llio Am:dgam differs nocordllrg to the relfltire proportions of the two imrtcK 

Mokeh united lo tin, foruiK a white and brilliant mm. Half a part of tin, 
mr-iLf-i] with two parte of cobalt,, arul the- flame quuntlEy of mnmte of khIa, fur- 
niibcd fleanime with an alloy lli^nioH close grain*, of 4 light tIh|p# colour, f%mal 
jiarte of tin. arid bismuth form a brittle alloy, of a medium enpiigr bu tween the 
two metals, and die fracture- of which pre&ente cubical iWcti* 

Zmc unitei perfectly with tin. Ami produces a hard m* liL of n cl uae-grttiiicd 
fracture ; ite ductility iacra-ASCi with the proportion of tin. 

Antimony and tin form r white and brilH&Ul irfJuy, which ii diitJtwuiibed 
From ether sllovi of tin by itj po^p -'isiu^ n, Jess ipccinc yrtfitv than aithcr . f 
the two Liictnls hy which ii ii formed. 

In combining arsenic with tin, pfloputitilld must bo taken to present the 
arBLnic from ^capiriH hy volatilization. Three parts of tin may he put int. a 
retort, with on^-dghth parr of Arredfcin powder: fit <m 0 tcceiVer, 4ml make 
the retort ted hoi; Very little ArwnLc rise?, and a metallic lump Is found at the 
bottom, containing about 0nc-fiftaenth part of urs-cucc ; it crvi.tallj.ittt bi Jared 
ficety, ii very brittle, and hard to mclL . 

If tin be kt-rd in fuiiun weih. acceii of flit 1 , ila surface ig ipt-edily covered with 
A pmdab pellLule, w hich is nmewed as fast aa It Is removed/ Jl tbl* fifty 
osftdc he pulverized and aifead, \it separate the uitcalcined tin k ond calcined ogain 
for aereral hourf, nudi=r 0 muffle- r it became* the yellow rraidc of titi, eAllcd fiitiuii^ 
artkau* puiitf 0/fk, And ezteoflivdy used in poUthin^ of ghus, ?t?cl, Find other 
hard bodite. 

A white oi'iLi 1 1 ■ of tin is used in forming the Qpa^tLE kind nf C-aSJcdaliHtnrtr 
This composition u made by calcining luO parta of Imi! aod 30 parts of tin, in 
a fumuee, and then ilmtinif thei* or ido* with 300 parts of mnd, and ofpoUus. 
Thi* onAinol is white, ami lm coloured with metallic oxides. * 

All the uunerid ncids dLsauh> tili r and it may be precipitated frtirn its aolu- 
liuUs hy potaaa ; hut 3J1 tx a *3 of potajn will ir«-iii=.^L-kp the rncSaL Nitn^ 
murioie of guid ii a test of tin in iolutkun. with which il forms \ dlic jaunk 
precipitate. 1 1 

The aulphuriL; acid diBsolrea tin, whether con cen traTtd or diluted with water f 
part of the ucid i^ decampoiK-iJ, md Hit-i nlf Eri the i',.mt nf sulphuroiu arid gas. 
neat Utcbiln the eih-ct of the aciaL Tin p difiaJvcd in Lhc udphuric acid is 

very EBiuiic. 

fliL mluliuj »I tin in flit II it mi mill H periomifd with aitnnisliintr rapidity, 
And the UirUit ii predpitftted icjLflQIly in the form nf 4 white “iirle If 

thi. fttid bi loaded with all Om tin it i> eajtnhfo of calfirifog, nud. the oxidt hi 
washed witli a CDOiidcral.ls quulility uf dutillH wniw, 4 ta ] t „iyv ho obtained 
by ewipnfatinn, abith dottmatea alone in a rnicibb- welt healed, arid bums with 
a white and ihiel ibmc, litfc that nf piiasplinruH The nilric stld hoj.!* but’a 
very .mail quantity uf till in »lu;ion, and when fva[Hj ra ted for [J,e of 

obtaining ery.ml., the delved yrirbmi quickly precij-ilalw, and'Hie arid 
remain, ncnrly in a slate ii piinLy, Kitrie arid, much diluted, hallls 1 Sathr e 
mare tin in tahitiim, but let, it foil by atandiajt, ar by iho epplicaltiri of heat 
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Tbs uuniqtLc Ai=iil dkanlvei tiu p whether coid <«r hat, dlllAed op con eefrtmied. 
If futnldg* and assisted by a gentle heat, the JuUiiion of t[k: Sin infant] 7 tTT™ 
il to U:Nt! iti collar Mid properly of emitting and a slE^Eit uJfWluttJ fleCcC 

Eakca place, The acid dtHEotves i^nre than half its weight of tin ; ihi< inLutinn 
iH yellowish, of a fetid unci], and affords no precipitate of Oilth?, like the sul¬ 
phuric and nitric tcid*. * 

The oij-fEiurLat:G acid dhutrci tin rary readily,, and without ffl^rvaMnct, 
bec^lt&e ibe metal quickly absorbs the superabundant oxygen from the acid, and 
njpni'nq devompflisilian of the wider In effect it* ovfdirtjoti. 

NslroHmnrialic acid, made with two pmU of nitric acid, and One of mnriotie 
acid, diasulvoa tin with dlGi-vc-SCniici. It ls TE.l» snE 11 ti.ua tin in 11 ,l.m avid .? bidi 
the dyers employ to heighten tins j^lcur mF ihcir srarlut dye*. It La prepared 
by adding small portions at a time, of tin, to the damnum aquEtEtatie of com¬ 
merce; when the i|i|ioamt£aa of oxide is observed at rhi- bottom of ihv. j tr, 
muriate of s .da ia mlnk-d, hy which [la auliiEJou h effected. If the colour im- 
p%rtvd by thh solution is not brig hr, if LJl de nitrate of puEnss ia added Id it 

The a^eteEM, and mt%i other ve^.-lalde acids, have some action upon tin, psir- 
tltfulariy wbun aided hy a gentle heat; but the -olutionj t hm obtained are not 
used in the iirisi. Tin decompoaos the rarroaive muri<i r>; of mercury, 1.1 la for 
tbi* pursue ojiialy iiru.s L■.■ • 1 wish .l small portion of mercury and this amalgam, 
h-iiiLj - Fll-eI; trilurLtEcd in o mortar with the corrofJVe muriate, the mixture is theu 
dlsLaJk-d by n (Jt-ntle heat, A Cnlmirlraa liquor rimt Dyer, and Li fallowed 

by a thick white vapour, which iss-iiv- with a kind of eacptuikin* and cover# the 
iaternd: tmrfdi-u of the receiver with n very thin white crust. The vapour 
hecoTO-ea con defied Uitu a transparent Liquor, which KKntinniby L-mits a thick* 
while. and very abuti dasi t fume. It waa formerly called the fir.-niuy liquor 0/ 
and is the comb in alien of the muriatic acid and Ein. 

Tin hiss u hlruug affinity fbr sulphur; the ealpburct of tin i my be formed; by 
fusing Like two wfitmggii In^ztlirr; it U brittle heavier I bon tin, and z»t fttrifahr. 
It 1 1 ,l=- ,l 1 1 1 111 ■! • 1 1 colour, a Inrudlated texture, mil Is capable or" cry^EoJImnc 1 - 

Tlie white oxide of tin tiOftthinc* with Enlphur, mil El-rms a compound called 
fiimn.i fu.mnu'n ur m muic j'-jW, wEiEch ii modi ujed fur giving to pkaiemp. 

ihr- leaembT^nCt 1 of bnjfltc, ami huproviikg tlllr appearance of brenzc itaeJf. 
It i^ olio DWHiwOy Lued to inonufi eElg etfecta of tiecLritill machlnet, bee 

A 1 . Li l m MaaiTUM. 

i‘jfj ptnaea.’-ei the property In a remarkable degree of promoting the- fusibitity 
«f other metala f with wh\ch it mixed. Two parta of [rail, nnd one oF Ein, 
wliicti furrriE lln- bc^t filambcr'^ aoider, melt at ;i temficrnture (4 Hulfr more than 
^09* Fjdir.; nlthoueh the melting puial of tin plone i* 440" h and that of h ad 
elii". One port of tin, and two of lead, which forma the inferior phsmber'a 
SL-fU-r, Inclt at 1 lower temperature than the firtt-mcntichntHj prnportEon*, tiot- 
wntititanking dm ineieoicd quantity of the leis fumble metal Eight part^ uf 
bis ninth, (which melta per it at ‘\SU° t ) f.v- L -f lead, and three of rda, fuss at a 
iital below that of boding water. It La Eiiia alloy uf wiiidi iro-spoona wme- 
ICiiiide, to Eurprlsc tboac who ere igmomni of Lbeir nature, hy fbeir mcltiug 
in a. cup of hot lea. 

The line* uf tin arc very numerous AEkd *0 well kn■>*■□> Ii= not So r.c^d 
dirtailiag. We diJ] iidrcrt to oniy wfrw; vIk. the fabrEcasiou of Ikuik™ and 
ketclt* fordyeFa' lim ; the worms of stillE ; the drairing |Mpr-i p (ekTOncnUily 
Culled Wirier) fur coELduits.for beer, wine, vine^nr, and oLbcr acctnua lEquH^ 
which have *io ictson upcjn ymre lb: if the tin were alloyed, h i-uuld nut ti 4 _- 
drawn into Bound pipes. Tin forms die phicipil itk^/^ent in pewter <>r l. 11 
qu^LilL^, and ClilL-n largely into the greater pLiit of the w[ffte nlhtvi in *u c fi 
<’\teJH3v r e ifti. Imror-nse quaLititac* of tin a»r u^rd in the hibrication - ■l tifrtr?4 
itun platen imnnqMtdy called tifl-platot Wc may alio here notice a new isnd moat 
EinpiM EaiLl IpplECimc.il ni i Lljia pare meul, (under f patent granted Eo Sir. Joha 
Warner, jum lunEider,, &C„ of Crtpplegate, Loi-doii,) wtiich is tEctf uf giving ± 
perfect and beautify coat of thi lo lead pipv^ which tbiis posbera Llic vaEimhk- 
r.r Li-Kill iro tjkN 3 tii. the dmrpaw end AsodUlity uf and the 
[un ity and iitdratruaibiJity of tin. 
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TfNMNG, Thj *rt of covering any metal with a thin coating of tm, 

t. fjjjfirr and iron ore the (lietals most eomrnojjtv tinned. The usa of tirtnine 

Ji ta .the;,, from bring combed bv nasi, M tin is ami »o 

I'ie.i v acted nfK*ti by the air or waitt, as iica nod copper are, WLll arc corn- 
monly Culled atfis, or sheets. so much need for utensils of various kinds, 

dtr an fart. Inn plates corded with tin. The prim iptl elrpumJtilica in the art 
r IS > 1,1 Imve inn surfaces of the metal to be tinned perfectly dr all and 

.-.-j from rust, ami also that the melted tin moiv he perfectly metallic, and not 
covered wiili any ashe, or cal T of tin. When bon p£tia are to be tinned, they 

are (EM scoured and then nut into what » called a pickle, which h ml,.£ 

acid diluted with water; this dissolve* the rust or aside that was left after 

ai-Otlnng, " nl r “ liflra •>* »urf«e perfectly dmm. The* are then again Wished 

ami scoured. I hey are Trow dipped L, e Vewel full of ,n 8 |(cd tin, the surfeceof 
wind, ,i covered WJtla tat or oil, to defend it from the octinn of the air. By ihi“ 
m, alts, the iron earning into contact with the melted [in in a perfet tly metallic 
?“;■ " uompl tU L lJf coated. When a small quantat> „f iron’ only is to 

' c . nE . B lc „ a end the tin mhhed an wfili o pEwa of cfoltL it j.d:elc 

tuw r having fir** ftpnasktcLl the iron with some hmrdi!r«ti ^ s 5n, the use uf whkli 
t J ™ lLlJe! “ l !L t(n l ^ fc=Lt he mukted. Any inflammahie aubstanire’ os oil 
trif iu-iance p will hpre iu some dtgrcB the umie effect, which ia n-wiiiF to thuir 
atlraciiun for Q*^n. Slwjeta of may be imuud in tile aarne manner as 

u, -,t. Coj.jUT bukn, eaucejmit^ end otbir fcJtch-u uU-nsD*, iii-e edlmr 

they rtre We. are flint Ktwrnl then made IldT f on4 the tin nibbed cm 

? HkMi-l wilb resin. Nothing ought to 1* dh<] fur t! i - hui tmre wain 

bu ; tmt trail u btqumily mk*A with the tin, belli In adulterate U^4v, 

"o’bo Merely re^^^d™ ^ “ “ * ”* *“**"• tttld 

TITAN 11 M. A MW metal dlmsrvered bv the Key. Mr. Grtoror, in the 
h .^tlnang of the present Cent my, in Cornwall. Klaproth .iibsequentlv found it 
m the rc.-shmlfll Him,, try, and gave it the mi mu of titanium. limnadiiu 
was the find who completely reduced it, which he effected by charcoal only. 
Ihe rac-tal w<1, dilrlt co]ij., r Cuiimr, with much, brilliancy, brittle, and in 
small scales considerably elastic. It Urtifehas in the air, r.ud is easily cuidiaed 
%™ i ; f*acquit a purple tint It detonate* with nitre and is infnrihle, 
AW rise roattetal acids act up.au it with great energy, AcronW t„ I'auqUeliti, 
it is tula (lilted hv intense heat s y ' 

10J<A(.ILU The dried leaves of n foreign poiiatujn* plant, most citen- 
• Vcly culftvnlud m many parts uf the world, (u fumiih a epadet of aliment Id 
U n depraved toms of „ [ajpe portion of the hitman race, 

Tubaccii is a pn!eM iMienlic. and also astroup stimulus,and illsutalidoses proves 

yooleiatly Einctlc and purgative. The oil j, remarkable fur its .. malm- 

noncy', and wien apphnflo a wcnnd r £s said, bv Redo, to be tofetal as the jvji*?n 
- " TI P CT - T “ awoctinn, smoke, and powder ore used in ccrtculture tv ifestroy 

Tuhncco being cultivated fertile leaves; it is an object to render these as larw 
and aim a, MimeruUv os pussaTile, and therefore the most fertile h-.il is preferred. 
It is very sensible to frusL The pknlt are rnircit on hi'd,<, early in (print,', and 
wlicn limy have scqdr, ,1 four leave*, they are planted in the fields, in wd) 

U j nl ■; , !;'“ rtll '. JlK -"' 1 «Eai»1.l O'OT way. Every monuilg ond eveniag 

ttjfc^ri re ; , ‘^ , u^ d r r . . tod *W“ wnriL wlucl. --ni■> 

I '» b " d '- l ^ 1 *" • t ' >1Jl ; OT ilKtlLS that- are moulded tip 

A* soon as they Iiote eight ur nine leaves, and art ready to put forth a stalk t|.e 
op » Hipped off, m urdei ,o make Ike h,wcs larger and'thicker. aLV iis 

V a , 5pI<l ' yt fr T thr UIlLi “ r lhc leftTCS - plucked; anil nut a 

X wlu , '. . eanrrnm^ the leaves, to destaty a large .'-iter- 

t d im, which a •uinebnuta V«y dostrurBvi, lo them. When they are fit for 

k . ■ "'! ? ^i JKtW11 I *t the leaves. [h, v J cut with a 

j , he “fiet laying some time, are curried lo the 

lh " "f'^S upon lines, t“i^,,® 

*""• th,, - v ra "? ,iot ^ «« mother, J„ ,U .tntt ila-y rrmoin to 
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iW*at, and drv; when perfectly dry, the Icncca ure sliEpped trorn dm iloJkft, ttlfcd 
mmj? into imaJJ bundle^ I.j-Jtl with une of the knvea. These bundles arc laid 
in heaps, and Oivtt^d witb blankets, Care is token not to ore rbcut lb urn. for 
whidl rtaeoM (he haip* ore bud ofmn lo ths fiir from time to timo r and fipread 
abroad. Thk operatiun Is Vtpffited [ill no marc beat ia perceived in the heaps, 
anil the tobnreo i 4 tlmn 9 tDTCif iq casks for eSporl.Titmh. 

In tbu MftQilecture of tobacco, the IttlTGU are drat clean =ed of any l‘nrth p 
dirt ar decayed pHrts ; rmHt. limy are digEilly nndalccu'd wd b wdi ond wmgr, or 
wafer in which siiEt and other Ingredientis have been dissolved warding to die 
feusfe of the lubricator. This Ui^tlot Ld railed jorwr. 

The next operation is to remove the mid-tib uf tin- le&ves T which IU reserved 
to be dried tmd ground far snuiF. ^lie EeAtea are then manufactured into u 
variety of articles^ bv roLling, twhtingi an| i cutting i but ^ clil-ef are the 
miking af BEgsr?, Hitf ihrt cutting the teaee* by n muctunc into fine ahr^dn, rut 
smoking With pipes, or chewing- Tl^ machine by which ihc Latter operation 
i b condnclcd is a very eflective instrument, it knife being made to alternate 
vertically between groovea, witJi very great rapidity, while the tobacco leaver 
Huiflinil in a channel, arc gradually moved forward by n regulated qtlentity of 
motion under tlir operation of the knife, by which tha rfired* art uniformly cut 
of any required tbickoeEs. 

A patent fnr oil impmvcmeni in dm mairUneaused far th is purpose, was token 
tnien out by Mr, Samuel Wellman Wright., in 1828. In Head of the alter- 
nfl tinp action of a single knife, Mr. Wright has introduced a series of kniv?i% ptued 
as radii in a wheel, which h ai the v n.mltfO* GOt die tobacco into shreds; mueh 
resembling in inaction die dian-ctittfog machine in getmrnl itsc T eicept that 
tbe knives in the latter have a curvature given in them, in order that they may 


ttjN L 



cUl dicing action, and out with a chop, as in the mejilijnc WC m'c about 

iO^SceCTihe, which may, bowfvef, b* easily altered according to enr fUggestion. 
l, f above) md 2 animied, rtpra«ti two elevations or view* of t!i^ 
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ti LEtdil h-p, one iiE rig hi ■figtog Jo the other, a is ihc main axb., iz-L in 

million by the drum h; a- i= a fly-wheel hiring hinges d d, If* which eh^ 
cutler* e f Hire ;Ui ached by sen: in, ft he 0 c are beat teen in JTrjr. I ■ j other icrewa ^f 
are employed in adjust and K'l the Lingua \/ <4 >0 that ihe cultera ahull prr-w 
dote £0 the from of the box ^ in which ihe (chacen u placed; A h drr two 
■er?in for fireaajn^ the Eubttcri* lLiwh ; and A a Wuw, by the turning nf which 
it ta pushed forward towards the cutter*. Till* irrew L* lupparii -1 in plUmiEier 
hlix-Ji * I L and work* ] El a Dlt£ !i sc J in a imueive block jm, ftoiu which two itrong 
bora proceed tn another block in the £hjjc 14hid 1 pTftrtra the tobacco forward 
by Ehc rev-duLion of ihe acreir. On the axie of die icrew h a trebl* pulls 
driven by 1 CnEHgUt hwtid from another policy o r on the aiii nf .j, which admila 



nf the Tefodtyof ihc *ltcw bcin^ varied arcunlilig A* tile tobacco ta ifcqujr&d to 
be ml hiii ur coarse. The treble pulley i* m*d*i to curry round w kicw by a 
gliding dutch p tit the liiia of ths screw, which is kept preyed by ■ fork lying 
iu grnwBH in the dutch* 

Wh«i the box require! a fresh supply of tobacco, the fork h turned bask frum 
the clinch, usd A weight *, which tau been wuuud upon tin- arir of a winch t 
descend^, and tumlup the screw m the reverse ditMtiau, bring* back the block 
to tht other end of the tux p. 

TODDY. A juice drawn from rutm kind* r.f palma, by rutting niJ" such 
bntncht* UP nature intended to bear fruit, atid receiving from the wound the tap 
designed for the imurii.iment of the flituM crop. Thu juice bclEig fermented 
It id illHliilcd with some other ingredient^ forma Lba Efliabrxtud fp irimoua liquor 
called wnef or rmck, 

TOMBAC. An ejioy of coppe- with about onc-nixth part nf i;HW. 

T0PA2. A prccL-ou# atone laund iu Sxxuny, Bohemia, Siberia, and Brsf il F 
mixed! with Other mineral*, iu iir iniiLc rocks. The yellow topaz of Brazil 
becnititn red when exposal in it StJTtih| heat in a crucible ; that flf Saxony 
becomes whim by the aame proceas, showing that th& colouring matter of e^h 
ia not the uune, 1 „ 

LOi*OGR A ITS \. A il^icriptbiq c.r dmu of unfit tract nf knd, H nfii^f ■ 
vHy, taww, rilhi. ti^!, 4c* a* let cut hy lUTreyors, 
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‘ TORMENTOIL An instrument much n*ed iu tiling?, n^adErnei fur breaking 
e|li th the stiff dodj, and at other (hue 4 for skimming t.li p tuirfore turf, fur tin? 
pnrpa*nr of blitlsing, It resembles it harrow in its gcttiral appearance* hut nms 
upon whorls, and curb Eire is fuLT^shcd with. a. hoe- or it 1 , arc that enters oud cols 
np tin- ground. 

TORPEDO* A -mb-marii** nppani!LU P invmlcil by Robert Fnltan for the 
purpose nf dsitreyin-: -Ijips. U u.>tti i stcd uf a Vessel nr ease, diarized with 
oaittliuiliblB matter, which h& pvopa^sl to tmnifix by n liarpwiti to the bottom 
of n_*liin p by diving underneath Sr [n Ida 11 nautilustil Which Tns somcthnot 
I rmasurd nador wolor far iu.t hour at a time. Buonaparte emplayed him Cu 
fcipfly hi* " infernal machine'' S o some Eritieh ships in tli j j Chnnnat; but Fiji Con 
failed in Ml fcllirmpts Infix Ills tu^cdues ; flictcUpob tLe Im prtT pht crauti] of 
the French republic. regarded him els m quack, ulid dismissed bin:, unjustly 
oWn-mg, 41 CVi Amcrlcaiu Malt ull chamtan, iiu csctoc Lpu vuuiall sen]e- 
ment astraper Av Ioiemil 1 * 

TOR.TOI3ESI1 EbL The ibtll eflllB torioisf, a ItR&Csusis animal, used in 
tlie IbbtlCfltJdh of many article nf ornament and uhlitY- The comb-m&kera 
mid horu-turttets of France* Holland, and GnrnuanVr make Im of ifiE paring* 
mid clipping! or hum olid tortoise shelF, in the raauufacture of aft u Unboxes* and 
& variety oi elegant jurtjdec and luya. Tiny fint soften the tnitemi [ll boiling 
wei ter* eo a* to lie able t q press il hi to tron mould**,. and them by means ofbvot, 
milt* them intimately into one Calc must be taken that' the befit be not 

ate powerful as t-j scorch the material; ami grease mint ha carefully avoided, os 
that prcrtutl ibisir union, 

TO URN IQ GET- A surgical EnHtmrcicnt employed to slop bleeding. 

TOW. Coarse undressed hemp* or old rope reduced tn die filjlfflCOtmu atate. 
f RAO AC AS 1'tL A gum, cits* called gtlm odraennt,, and gum dragon, is 
ibe pruduce u\ k the ?ibovt' r arid some other ilmiltl. 'The gum is brought to us in 
lung add sl ed dor piedi, of i, li : b h-i| U^iu -2 more or legs^ and these not Bimiabt, 
nr rarely but enmmoiily tnrbied or I imtorlrd rariout ways *u a* to rtEcmbU 
worms* We i^mettmci meet with Er, I Lire tins other vegefabj,^ £xUfdnLiana r in 
roundish drops but tUese urc rruich mnperare. It h modEretcIv heavy, of a firm 
auil* properl_i spiking, rc-zy tough mher tlnm hard, and La extremely 
eIIEBcii] t in irawihr, unless first cnrefnlly drvedi nnd ilia mortar and pestle kepi 
dry- Its naiurm colour us pals whttc, and in the deaneat pJcrcs it is something 
tr&niparent. Ft is ofteu h bdwover, met with of a hjmwuiilt linge, and of other 
Ciitmirs still niarc I'poipit. It lias UD smdb rmd very Ritle EuaU\ hut what St 
has 14 dUngri'i'ablo- Token into the moittli, ll doej mi grow d ummy, 

and sstiet to the t^tli, \:nm arobie ihm, but melts into a kind of vary soft 
maeilage. Ft dfc^dvM in water but slowly, and EEhtnnLum'eati-a it^ muciFod mm 
quality to a great quantity of that Ebiid. It ii by no iheari iolubLc in qilv or 
spirituous Iiquun, nor i-- ki inftomniiihk It h brought (n us fremi tLe ialaud of 
CretEf and from sertrd part* of Ada, k Li to bs cluxirn in long twisted places 
of + n whiiiiLk rnbutr, free from all olbi-r ceilotirj, whtdi must he r^fjisted, 

TRAMMEL, An SllJlrumerit etliplovcd by artificers and draftsmen for 
drAWLdgaDipias. k corj«tsls of tt cron* with, two groove* ni riglit atigles to rach 
orlirr, and a heun; con Knitting two pitn that ore made to trHvsrse in tbo grnnvaa 
by the revolution ^ f the bar; the bar Tarries a pencil that describes an eULpse, 
TRAN S EE R ft IX G of etigmi^i and Eithogruph,cc dran-ingi from tbo 
paper, on to, wood, or other material, is thus utrlhrmed- The print is first 
placet! ia aVTiscI ef water, until It it Completely saturated, which wilt he in 
about five or ten minutes, OJld tljen placed between blotting; paper to remove 
the MEprrahlfU'fbi1 1 1 vr;i(er fioui it* laHncc, It fi then vareished by o bru^hj and 
applied i mm rd Lately io thff woodp which has been previously Varnished and 
allowed M ollT, The pt'inl* Lhui applied, crwjrhr -ubjocted "to the pressure 
necessary m *toct il* cnmplote odFl«iun p by spreading over ii a uheet OE naptf 
and njbbLng ibis wii^ tlw hand r llie paper un which the prim was misde may 
thcoapfcclcd oa by nibbing it raiiElnii:,Lv with the moistened finder*, and when 
vt imy removod, a emt uf Vartitsli mnNt be applied to the print When coloajod 
pntits are to be tran^fcired, an acii! Kilutiou muii be rnsd instead of wet- tu 
WU 11. a i 1 
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destroy like sire rli rxi.Ul in the paper* Tin* iolulion may bo composed of 
two-third* uf vinegar m^l oite-lhird dF wfiter + and h to be npptkd only in the 
bnvk ill L1 1 e print. If the Mite]* h to polk;-\l, vr-rul coals of 

vnmisli, rdlowio* toeIt to dry before the np-pj motion. of another; and then rub 
tin; fitirrj.ee with a place "3 woollen cloth and pu cruet! atone reduced lo 5 m- 
palpable pawiler, when the surface becomes. srfcioot3i s the praciRss maybe eon- 
lijided vrEiEi r. firm el nth, and the finest HipuU with dir* ail 

TRANSPARENCIES, Is a term ordinarily applied to picture 5 , prepared 
Willi csemi-tran .-parent Of UfinsliiEent materials* and illumiiiatud at tJsc back, *0 
u to nxhtUt them at night. The art of pre-narlng them in bm follows 3— 

paper (or oilier materim!) must be tLtcd ill u Straining fnamc + ilk order 
10 it between the eye and the Itgl* F when required* After iradng ibe 
design, Lite colour mail be laid on, in ths usual method of itained rim win %*- 
When the tints are in, plate the picture against the window on a pane n<f 
glass framed fur the purpose, mid bcginjo atrengtlirn iIie shadows with Indian 
ink, or with feuloilta, according Ehi- r (Tret require* ; laying the enlutirs suimr- 
titrioa on botls ^iilca of the paper, fa give greater three and depth ofeohair. T3sc 
lost louche* for giving kind strength lo thftlowa and forms, ure to he done with 
ivory-black or lamp-blfleit prepared with giiin-watcr a as there it Ilu pigment s« 
npamio atkd capable of giving strength and d«Ulnn* When the drawing 
finished, and Every pare Eina i 1 jis depth of colour and brilliant_r H liciiii! perfectly 
dry, tnnth very carefully with spirits of turpentine., on both ndi , i h those parts 
Which are to Tw the brighh'-t, such n-. the thomi find lire? and those p&rts 
requiring lets brightness^ only on < us side. Then lay on immediately, with a 
pencil* !i viiriii-, hi ie by di-oh jug urn nuti.ee of Canada b. ! Lint in an equal 
quantity of spirit of turpentine. Ib tautimn with the vntnisb, tvs It is apt 1o 

3 Jtrad. W hen ihe ramhh U dry, tine? the fiamo with rod loud and WtiiDP^, 
ighUy touching tbs smoke ne.M the liiunv, The ninon must nut be tiiilcd with 
Cohuit. Much depends npnn tljc thnire nf the Bniijeth The great point to hr* 
attained is n Jiappy coinciilt-ncc between the subject and the t-fFi-ct produced. 
The fine Jicbt should no! be ted near the mean, as Ua glare would tend la injure 
her pole litVre light ; those parti which nrc not intEmtfhp- btrtlld b* k^pt in an 
uridLMfnghidiiihli 1 glonrn; and where the principrd light b, they flhauld be 
mnrktd with precision* Groups 01 figllred thanld lie vrall cnritraftEfl : thu.ic Tn 
Ahnilnw erasing tliUM ihut arc m light, by which manna the opposition of ll^ht 
again *1 llitlde is cllected* 

1 READ-MILL. 1j n mill worked by the weight of person* treading Upon 
ihu brat maremobl, which n ocunlly a wida Drllndrol wheels having upen ltj= 
periphery a serifs, of projecting itepi cr haands, reeembllng tlrnsn of a water 
whetd. The weight of iLlc mdikidudli eontTnually dhnhing Lht=e step*!, causes 
it to tLLin round, r=,m! pul in motion aiIiV n^tlicr maabincryj by means nf urinary 
gear. Tread'tnilL are now resorted l£> praUy generally in ihii country, as rt 
maun* of pls>eh discijdiriL 1 ; and the L rf"\ult lia? hern* iS^lt men caiinal he found 
sn work this ippecaevt of rrmchinu unt nf priaHin r eoncesving' the Employment lo Ijp 
degradintr. (lie Chinese rai-e waior by a similar rnutrirante lor irrigaLi!?n. 

j REE-N AI L>« Ars cyJEndlrtcfll wondan pins or bclte, used lo faitcU plaitlfi^ 
to riinWra, cspHially in stiip-hiitEdnig. 

TRErANNlNG, Iinuirglcnl opcrali^u fur opening llie skull in cast! nf 
freeturic 5 a de-Htription oi wlal^h di.-i^ Hat futrn a part tif tlie plmi of tills WQIft, 
and wo only intro Jure the aubjcct, in vrdcr (o describe i!le initnmiEjjt by which 
it is perfonned, aa the principle.' 1 of ita coUstnactiad may ba JiiK'autagciHiily 
oppUeil |o other puTpWL 0 ropresents a thill fltttl iubc/lh a edge uf which w 
Ocrrutcd into fioc shurji tceib, fanning ihareby on nntiuEnr saw; if is lived in a 
alout brass collar ft, Vfhhh is adjusted to ihe end of Ibc asis r, and revolriS 
the tew 3 ih. wlien li3rrii’d by the wincli ii. 1 here are- tlifce Hcrcw' sup^HirE^ ¥ e, So 
the upper and lawi-t plutc^ wliicli form the frame, and the dinitiTtce of the 
plalci froiu each nth ft Ii adjustable hy the screws r f m "i'Le end ul the flsls C 
i* [utiiird intu » pointed sSriU, ond ertendi u litlla beyond ft/ *''***f\ 

wliicb coiitaini ihLs htitrumunt ir ptnrided wit! 1 ^rverat iiccd annular 
saws, Oiil a, jiulI I he Kurgeontj iu using this iji^injrnfuS, (uRer remoring - 
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a portion of llie egoJlo out out a BlreulnT piece of boiif, tlA eenirs! pin c' irili 
|trciL'jjLiJiL' it fjOLiL slipping. uni the perforation ilm-i ntjulc by ibr drill serves 



triUrwuiU ter the imrrtioQ of u nv, hj winch tile removal of Lhr cjrrulur 
meoco of bone i f-tLaured. Af«s» i» tlmi cm' i -l umk-r tie nnli <n lhu ikull 
for n-OM»Fitu> tW ipliutm or raisin lb: |»tK oecuskmcd hv i|m 

fracture Gndn of this dstenplion hare aJready born applrnl for 

qiioindr rmt nOfan mi < ..aeciiine cj-!in*»w ftnm. sd id bluets : i Ktnne; iild 
HUT meilniuical render* trill find out mtuty other valuable uses for ike appUca- 
ibn of n thnilar insLrumenL 

TUI ANGLE. In genniclTTi A houndicd or ran Earned by three lines or 

dile-i, anj which ruijfcLtpTJ]Lly bits three angle*, from whence the figure lakes 

ii§ unnve. „„ r t „ , . 

I'KEANGULAB-COMPASSL^ Are cumpassEs with three legs, whereby 
in take fi^T any triangle: At once; immli taxi’d in thfi eeliEtrnetlul] at map?, 


globes, ficc r 

TRUCK. A JiEL.ill wtctl earrii-Ee to bo movEd by baud ■ a specks of barm* 
mill iifo wh«U; tbev nr* mud 1 if! a great variety of furms, t& adapt them to 
lljL-lr lirtLlliar object*,'such a* the muTillgnf sack*, ba*», cask*. case*, lead, amn r 
mumr* it one, &a, A*. To drceribE those simply well-known machines, would 
be nt" ]itile mE%; ’PTE ibc-rdi.rc wnfitjc sur attention to a vm kigfrlitaa% 
contrived Inltk, nirusit. il by Mjf, W- Wright, ulid which li employed at ihu 
West Judin Dock Cuniponja urnwhotiMs, for luw% and siaekTpg the? sugar 
horahrad* in tiara ; on ope nil ion preriuudy performed by ether mGclmnkal 
tncaiu, mu! technically called 44 ridiug Lho ltogdisnfr " 

rt n a ^lioiri tlie frame of lho truck, mounted up cm four wheels, on which it 
n]|)r £ ft k tin*- a kid up-m which the In^dicnd is raised into the position repre- 
B^nlEd ■ r c d ^ iuc Se - ^ nr* aaqpptrtlifkp the atid, and turning upon rulmims at 0 o t 
In whiizb art- atladn ■! Lire ji uiln-il ^rCorft < that atre .acted Upi-n by Iwn 
pinisjiLn fiNied near to the Efid- of tba nxia f; ihlA aii^ camca a clii-k-hos tf, 
Ivhiiji U workfid hv u iever h nttached m Lt i 1 I* A Rit^l-^berl Oil/, / A palb 
acting on the same to prevent it receding; i?j a bent l^tcr, fi r lifting hv iuU ! r- 
Eucsliiiic chninyhr- palb, and dick, width aliowa the »khi tode^nd lo the level 
Of llic opptr iide Of ike frUTTi* it a,’ ™ a baudle far mpis to draw the truck. 

There an fwn ratchrt Tvhecla, and path, though only one ran he seen in the 
perepwtive vie* given. 

\ t .|,uie ia fimcslu'.. d ed lit; the liogsliePiH nprm Hin truck ; the Fitter w Iboti 
wheeled of CuIElq piSe, wticro the bogabesni ii railed hy itltmwtdy raising and 
depraiimg %he le.fr h t wbidi turning njcind the f. cauaw the pin lam feed 
upon Et te raise lho- tcutbfiil hectare ansi leveni tbit 11 Up part tbfiilid ; a r^actLun 
being prDvcutvd by r Lid pdlfi falling tlUftlhp teeth uf ibc ratcbct-W heels as they 
mra rosind. We object generally to nn inturmittlng mnttun T whtTe a cLintinuoui 
nuc ran he Applied; alii Wc rai sue no LhtficuUy Iti applying si in the prerf-nt 
IratanM.% tba imredivTiiin of winch e? in ibc tiiliiil way. Nalwithstanding the 
Oigbl iiniirKectliisie i' Lt niayitt preseut a Uadi tlik muchinc, it must he pro- 
liLiunLL'd ill arigioul and dfcclivc CTmldvancf ; an d so seiiBihlc (it was pot led) 
w«irc thf dirccu.ri At' I lie cjuthliiEmicin t Hfijre mentioocd of tlie ad van Luges 
the one of the new truck in their wjuetiqu*?^ ;u lu pres suit ihn 
hiFisiitsi^with tba sum of 0 th^uaud pmimh, over mul above Ibc Amount of their 
euiitracl for a great mmuy of the m admin 5 1 
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IIir.VIPET. Tlin J.iiidfstof all portable wind Jiwtrnincnlj ; of wltid] iLora 

"J “" l aim S- Sa «“»»■«£* of o nifUGic ti.br, 

m beU^haped apertura at one end for li.e emiwion of tliTwiind. OlJ 

wr^T^ 11 ™ 4t **“ olhar ' aJu l l|:cct f,i|r blowing into it be tba lira -See the 
*mllaj~°™ : A ,mm]I 1 7 iltcl witU teeth; alto called a lantern or 

»fe c S"»Sw,. Ui '*" «*• “ 

f ""* stiorL anna which project fro:.] the i^npratie aides of n 

F««e of artfH** Dn ^id, it i, supported in' in. carriage, EE &L,^ 






































Tuitm. 


MS 

«nti-E of motion upon aUcring it* iurJinaiiiiu, Tniijiiinus 4V 'ill™ employed in 
a similar manner to vibrating steam-engine^ atnl ill a great variety of other 
mechnniauj* . . 

TEUStj. A temi applied to nfnJlT dhfrroilt lliinp. In surgery, it t* the 
bandage wurn round the budleauf person* oifHctvd with hemra* nr rupture. In 

jta affairs, it E 11 d certain cuailSiii4in of pulleya, "Lu bowse the tnm-pi-LulEmfc* 
might, h In agnmltan^i at[hir>, ii is a «rwn buntUr of hay, j >r sLraw, kc* 
Thu Unas ijf liny w-etchs Sfflirt.* and 36 (tuibihi make a load. In cdto menu. 
tJi-c-rc aru trusses of oilier articles, In which ilia muntitiei vaiy. 

TUiJE, A Mlo w oylindricnl body, made of metal, wood, or any other suh- 
■tahOe; till- term u symmjmoiLi with Pil e ; which sec, 

TUN r A large ewk or"barrel* wfllch lin.a probably derived ib name from it* 
Capability to held about a ton waigllf of ordinary liL|llido ; or tin- measure nf 
TV (right might be diHived from that of capacity, X ton of vegetable oil 33 "idti 
gaHons; of animal □il i 2152 ^lEhms; ofwit ie, 2 r «2 gallons- 

TUX-GSTEN. A mineral found in Sweden, of an opaque white col■ ;nr, and 
grivat weight: whttiee It*name,—lunpmu or ponderous sEnncv Tills ora Man 
UUidyrcd by Schlilr, wlw found that It was composed of lime, and a peculiar 
earthy-libc "sub? tarn l-s, which, from it* properties, he cnlh-d Itiugatfc as;id. The 
basis "of tike add was found to rnutnin a metal, which nhllltd tung*CcQj 
and wait (ibtaiued from the add hy charcoal. 

TtTNSrStn An artificial arch or passage under ground. Thf-j are employed 
a* l(je moans of coitducdug canals under elevated *TQTvnc] \ for the furtemtium of 
rovla under rivera arid canals, and in tb 0 con*truct™ of -^wera and drains, 
die- Tmineis ore now almost as common US canals and bridge!*- Amongst the 
many important if arks of tliij kind, may be mentioned, the atnal tunnel under 
Stafidldgr, between M unchaste* and Huddersfield* which extends under ground 
upwards of three milc? T and 1* 220 yards bi-f-wv the surface. Thu rWiroy EMIiiLcE 
Hinter Liverpool. Tile fivtit/ tunnel under the Thrunc*- 4! RotlieHutlie, which, 
although completed only half-way, 1* ail Undertaking of great national interest, 
and will, whenever finished, prove of greet public utility. It is thirty-eight feet 
in width, ani hi lLll- --1 ySc* eif a double at cadi- r ft.-, shewn in a seciiilEiat mpELirntn- 
tinli, which we ihall Isave shortly to introduce. Th& work WfLa- commenced in 
1R25, by the building un ibe surface uf the ground ft clrrulur brick l^urer, hfty 
1^1 ill diameter, and ihrcc fret thick ; thii to Wit wm-i gradually undennitted nil 
round, and Slink, until it rcatrd m doV r forty feet below liic surf ace; a wail 
wai tli ceb built frusn beneath, to meet the kirb an whwh it stood* Lilt irmn the 
depth uf fiisty-fouL- fret, the dlift was corn [doted h and A well funned seeenteeu 
fret drup, and tweuty-fiv'o fe-_ : L diameter, in the centre of tlm bits, !□ serve jls a 
rccepiaL'li' fur atiy water thul might Culled Lu the work^, and which always 
hrin^>- it under the command of LLl ■Leaiti-eijpiiie pumpl. TSif shnfx wm then 
broken through, to o -niTneuire the Utnucb in w bicb* It i- sold, cuusideraMe tilth.- 
tidt^ was espertencedn To give pecurtty and confidence- to rlie men in cica- 
VBtmjr, Mr. 1] run el inTenir-d a cflat-irtm nl.i&ld or frame, of great r liulisy, sons to 
he capahk af wtllulandiug on iUimeA&e prei^ura. ItJ exlreiuo dimeUMlous iv ere 
thirty-serm FecI lu wtdfii, twenty-ouB feet fiix indies in b(dghi, and it-vi'ii fret 
in dupLb* barilQll Callyn This shield vras dlviifrd fnlo twelve perpcudLcuhic 
frames, and eadl tWuue subdivided into- llir^o stories, C-ilh'd Ceil* or bu&cs. The 
ULiiity of the framing consisted in in *uppnrtin£ the fuperiucuiubcut welgbi, mid 
in protecting 1 and shielding the workman employed fiuui icddvtih Unc miner 
worked lu euchnf the storie-; or cell*, conseqnenlLy, thirty-iiK men w^ro enabled 
Eo pursue tb^ir opcnktluus at the ainif time- Each dirtnon IigiI n roof of ca§t- 
iron plat-. 1 ?, pnlislicd an the upper surface, so as to slip easily over the stmtutu 
of el LV whi^h rioted IL|WU it ; aiid wa-i lllpporlcd by lwn strong east-iron plfltol, 
called shoes* and which reii upon grarej a* the htie. The motion of eqcn divb 
•iou wav thus etfre ted ‘—Each of the miners In “the tbre u c c Us luc-irflied ihe 
m-fKirJ: *n front of 1iim T to the depth of nine inchos, until the perpendictilur 
llUPTof lha soil in front of the division, which -.va* to be advanced, w*i eSca- 
valed. He thetfc supportod the face of the soil hv means of small jdatiks called 
poling^ and shut them with isrewu to tho adjoining dirislDus, which vt«l- at 
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rail* Thu nui bpirattoa camriitnl In unscrew! and sJaekoHiti£ cnt of iEle 
I tgfl* virile the other supported iha weight of ihc [ti&chuie. Tba slackened leg 
v** lliriv advanced a! two itparale times to Lhe Icitglb uf ilIdc inchvi p and then 
crowed up right, Wlten pro-pearly orauml, lhe H.iher I eg i™ advanced, together 
with the sltMi, in the Hiite manner; and lhe dir id tin vti* then moved forward 
nine inches., by maun* of two horizon bd wmw 1 . Ind levers, one tit ilia lup omd 
the adiu ai the luwer pact nf the diiidsvD- <b. end nf ibe^ screws was fised 
ill _ftie frame, and rite oilier qhutted on tin bl Icvrork, Each of the diviihin* 
mlived in a jitnilar monrivT,. until tlir- whulg twelve- wltl 1 advanced nine 
IJlchru, when the bricklayers immcdijESE-sy i Itn -v ed up with the brickwork and 
□imirtil, budding one brick in Itnnlb in alraigiu juiiit;, I'kia brick work again 
£ti afbLLtmcnL fur lha horizuliinL - r-^ I bui lLi- work u roce c ded h alter- 
II»CLte*]_v Itiovinp lha madLLni'ry furWattE. JJLtie Miehca, mid fuijowmg :1 up wiltl m 
cgtiL'ie flf brickwork- fn cement. 

iNotwiih’NiriiJmrT »|j, iG ingenious t uiiU^nnrm fur entiiting the (tragrrs-i nf the 
wnrt I 1 which nriiciit great credit lip ml i he tehiit* i-i' ihfl rNgmter), nti irruption 
nf Wafer look plfiiM ml tbe Iftth q(VhTt 18$T J tmd as same account trf the rir- 
imirnbiucEs attending it may prov*± nf importance tn pwaow engagtnl in, or 
about to undtEluko, similar works, WC- aboil hem give it from the pages of a pc- 
T i'd Li 1 ixl journal pubUfibed at ifie time. 

For sefefnl w«ki prcdpiil to the bniptlrtl of the svaLcr, it wbj dswrovcrEd, by 

the frcrjUfUt ih^icut of pitu 1 * of h.\ Iitk-Libqati. runU p 4re n from l lie bed of she 

river to tike WulLs. that the earth, or rath-or the msad between itia water (ho 
ItnjnF-h vai* fTreijUiij ii InoiCj ami evtn at tilnrl ill motion. Although much 
water find turcjLFjffluilly ]tcncl rub ri thv ivnrki, ihe engine WiLu found lULELcicnt fo 
ri iiLfiV-j it r and rite wurk proceeded n ilLi vety I i ! l i l- inteiTupLivn, li | r 1 1 n r time 
nhen tlie itrsipliLm uf watar between Llir hhicld amL the bri^^wnrk itih &u gTmt t 
41*1 to ubligv Llir men lu muko a liasly r^lrcur, vLljcIj they ell did in s&JV-Ey. Thin 
ilrUritioiip whirh enun sihid !,hc r llelIji !. was muck augnrfiHEii h\ clir netbu 
nf I lu- Wits on tbo lust rove uf brick w urL FmTucd it irits comphil.Ki , an<l like 
GCmCDi bad bad time Lo seL On rsomining the bed of the river, after llieacci¬ 
dent, with the diving-heLh a ipocinssi cavity vat dbenvwpd oter tfie jpnf, whivb 
Irmnnisird in a Email hula, d^OcudLog ioio ike tuna cl between the shield and 
the brickwork! an rtrp^cutcd ill lllv annexed eccIEejoa! skgndL Tlii? bol^ na 
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artificial Mrctiiijj having Tifikieutly e ■, i Li-2'Ji ihv water vm drawn off by the 
engine, and lilt werMlwn FtHtunmenecd; after clearing amiy all fd^lruEtlani 
bdbm Lbc ihiclil, th&i pieri- t>f meehanum was found to ha quite' Uldn|med- 
TiiU LLtBg-tdfscent mtuevt^ing w*ls, Ijijuu-vw, doomed to naeccmdmi^bjtraw T of 
amort dUiwUH^^ehiLF^Liet'j wlimb tool; \i\m in J^jui lit lhdS, .luiL wjh. attend^} 



w jjjfr billL r * if ■>: Iit-- FTi i-.I■ ■ 1ml jn -l hegiiEi in fltnt, 1 ' sap Mr* 
B^pfl h jun.fc ,F fliid tiniliug- tli* ground La I it ably quiet, wa prnco-.dorl by UtijEll- 
tng ai the and had work. i;I about a font dawti Wards., when, (sn exposing tba 
ftwrt sis inches, the gtfotffid swelled suddenly, and a Urge quantity bund through 
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l]i c opening lima mlih* 1’Lllk was flowed En^L.UiIIj.' liy a (urge body of water. 
Tin- fyjSi wsjh -iLi Tio-l-ent as Eh fbrcB the man tin Ctie spot where the burst took 
pluce. uisi of the frame or ccM* pis Ep the timber Eirtgs Lolnac! the frames/" A 
g^nr-ral rutrFai Laslantly took place ^ but list* jlgitafion erf 1 llie air, by the nmli ilf 
Water* bating EXtiaguiibil rail llj :■ IlgSiiljp confusion endued ; idle 
was thrmni over by die tnrrctfct, knocking dutrn under It Severn! nma* ami the 
tunnel rapidly filled Tl-'!:■<- ■ s ■ rcmM >-i.-t to ita ea&trUS ::;:ch eflbcCed tlieir 

€Hrap v. liilir fHheri were car ltd by tin 11 torn? of tho current I ■ the end nf tb? 
shalk Of cJgbti-en nn'Tlpbpiide Mr. Elrnn*-], jun. B wlao wei-e tints plated il£ Hie 
raariry of thr turrent in IlHer darkiur^ m wore drowned, and iLn remainder, 
i3J0t>.' wr li^s injured, were- taken am uf trie water far the most port in a slate rf 
Bilrrmr .■■Jian-itinn, The -.-‘jinin r wmid ujE, wEli- Ii a Hurds a cornet repreM 
t.jiju-tk uf l\iQ ItirnEiitidde occurrence, is inserted principally mi account of LIS 



embracing aa ac^ur.atft longitudinal leftlou of the tunnel, ami of the meclm^m 
oF tV.c mpvaljlv shield an die Ml hjirn^ through ltai; upper part of which the 
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water found «trance , ibc'Bfcbvd p^rt^v* iblmt aled in th^back-gTOun d f tr. [j:n- 
*ejit three oF the cn train: es into llui tureni arch, which 13 a parallel tnniu t; 
thi-'s— arched passage* ttf* at uniform diaLoneea tfa^Pghoui llie wilder 

fojigih iif the Vi'urk. Sine nf the tunjitli was intended tor the tnffic frnm ihc 
north to tb« iuiiili *3 io[e of ilie TlTamifl,, aud the cither fur the traffic from the 
south to llit north, tn prevent inberrupIioiu ; u flagged foot-pGth d its vre31 as n 
pared coinage road r made in In all tin* east and west tunnels, rc=. ihnTDin 

rlie cross =i-i tion of tin work in 11 1 c- loivei part of eHc preceding Clll, which ivo 
fihfdl preBently m plain r 

Such wms the deep ill? ere at tolon by ingenious and scicnti fie m e o fur the pro- 
aecutum uf this lulkm-J, I hut soon nfler the Jirvt irruptEun, Mr. Brunei received, 
(Bfl?srd ing |u r^iOVf,) no less than ^^i wriitct| plans, which, tomlhcr with t£r- 
bnl fiJCHmiOMiMLn riH. made BJlugctltoi ‘LOO proposed remedy* tor the diioEter, 
Amongst these there were ?nnia wtiich dilpavtd considerable ii igen LUly j. and 
the t>€nt r acefirdingTloaur information, wm the following, which we mscrN as the 
applieat’on of the principle nf it! coii*tnictioci may hereafter prtsr^ of etuincut 
utility Sn tunnelling under a body of water. The- inventor was a Mr. Garvey, 
II muddler. oJjd an' unlive member of tin: Lutldotl Mechanics’ IriHtitlltln-n P 
and whe-, wc it-* ret eu odd, fell no early victim E< ■ the cholera in ISUlA Mr, 
Garveys plan, as stated by bilh'idf, H caniUte in pkdng id llie bottom of die 
river, directly oyer ii;e part undergoing eyeavation, a large p hit form or raff, 
with ledges petforeding downwards to hs inLp the- *ml r |o prevent the Water from 
■entering the eifiivalkni*" 

TJie nature and np^pn of this will hi- linden Load by reference to the 
drawing on page flus, where SS repreaente a eetIloii nf the tmnif]; ft the mod, 
gravel, Ar_ r conitisciting the bed of itie river; A B, the square platform, about twice 
the width iif the tunns], codsiBting of two layers of planks, crqidug each other 
al right angles, and mad 1 ? Wider ainl oil-Light by a sLralcim of artificial |i-,-.i.3hm-, 
Tarp.ildiiig, nr nlbcr ih^G waterproof matfrifd P hi twecfithfl layers; G G, and 
li H, rapist ut lections of the ledges or rims* which may be made of Irujj, or 
wood pamlcd oith iron ; I fie pi Oil form must hi- touch'd EnfHr:emlv Lo sink ill Water. 
F U a pipe for tJie cicnne irf tin- . 1 i r wfiiJe tho platform la deecending in ih&walWj 
aiici !■’ \= u pumjp ro drnw of the wnti'f fr«VH under it, when it reaches tlss bot' 
torn; i i are sliding sidves, to be openedshutM pleaiurc T bv tho curds past¬ 
ing aver dm rnlfoyi m w and n n , th? bent pipes a i r,i - for tFifi t^eupe of the 
air (ir wllttr, from the space b cl ween the l-'Ll^es U and 13. When the nppnrattw 
it pnl iIm.l m tg ihe hultom nf I Els river, the wotcr ii Eu bo removed from utLiier- 
11 r-;.i:i hv the pump L', whirl) will piudiLec n ftty gn-al hydrn&lslio and pnert- 
niiBlfo prpiitira t el its utiHhee, and tftUh; ihc pcfeidil* nfthc Eedyes; r G find H, lo 

S FiJE-initi thtb <i thv river, and the winds so become firmly (iied iu h^pltci-. 
r he cmTily M, which enlendfi of coibr=e sit nmnd iht rufl, ii miule ccmicid, fur 
lii'. purple j.1' cempitsaing the soil between tlie rims rm they are forced duwu f 
tmd t Li tn jmtvemiti.g the! entraucE uf tbc walrr at Bio efige^. 

WTirll the apparatus « lu hj moved forft'ard to a new stalion, the pump K h 
tu ha ecurrrtcd lUla n ccndenaing air-pump, hy chonging the valves d eud oarfi 
in be forced under the raft i iLI it is dbcELgaigetl from the bnttmn, h*Afja cl t'<m ru'/ff 
farilily It mortd f<irm*rd (> f/if irafer, ami xitirf, m htforf* 

Wlim tlie Ik-iI of ihe river is very irttgniup urid gravelly, it may be ner^iary 
to lire.Iitj aisd |ulI dawn clay ill ik-ulc parti before the platform is brought iQ 
its nlncc, 

UaviELg dricnhrd ihat which b ilMcd t-j hove been the best of the 
rejected ]j]w3s t (us Acaiiowladgcd hy Mr, itmiiel to ?he snvenfor of it the lute 
Mr. Garvin wc Mial| proceed tr^ iioticc tliut which wb* unfortnnatidy adopted 
in prefers nci 1 . Tin 1 fun cavity iu 'ihe bed uf itie vtver, and die hole through 
which llie vmiU-t l ush ••! LnSo the luntLcl on the Ifcith qf May, %vaa fmt filled with 
cloy d bags «l'' clay aud gmvel; a large flat ItOodfti raft, f *r*£h-ou.t irns 

ibeu vuuk met the new-midi? grtmad, Ui prevent any *u J ilcn displacem en t of it, 
a nd Jtf . riht mram c^Tunl ,a full protection to the woritmrd, when they might 
r^fliineiwi r^cavating rindzmEntfi. Tlie waSer, lloWeicr, found iLh wav under 
the raft, uttii the powt'ifol engine anil pumyi- were employed for r + cunJdi-rahle 
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period without towering the of [t lu the tumid. The wurLa were about 
lLii]f emptied cvf the Vikt&r, when the force of tic Lulu raised up one eidc of tha 
Ittft, threw oil' i\h weigliu whii ;h had kept it iluwii* tf lieu it Heated up (.1 lie 
EsUri'acc of the river, The ground m another |ulr 1 cotLitgnuua to I he former bole 
naw gave way, and the Uiliiud wa> i^nm flUm whh ftalksr. Ireab uLlIintitEU of 
f ky OUlI h*gu of cluy were tko-Eb employed I « fill «sp tins fireaad bote; and the 
cniarpfd dimensions of Urn former, occasioned Li> ? n uidlllug irr iimVLnhfiH of the 
aitifielnJ ground, was nhn filled op to a Jwel will] due natural bed of tins rjiv*r. 
Tls# dfly W0s Covered with n ilralUm of gravnE. rtm! tills by a turgid and very 
ihiiiiE taqaa-ulitigj winch woa kept down by et^tdruu kiullrdge; another layer 
iTKi thrown over lIjc wLo!^ X-j keep it ai cloiidy Nj^rdipj- ]ve*aiblp. Although 
tbii p3an bus proved an effectual remedy qj fisr bj it 1 1.1 • be-tUi j 111] i i-d F file repetition 
ot 9 lli. 1 El remedies, wlaenavL'r qiiiclttmid iuvl with* or iL-mptumi farmed ill 

il-v Julian progriiai ul lbs work, mu at be attended with a WftSTeinJ expanse: we 

tlleprJorc submit that Mr, Garvey V plan deserves lb 1 prififirreqcej os it may be 
shifted from pince to pbice d as cL ii> work p r ucoedE, 

Tlw I a mi o table accident which wc described Wai a iso prodoclfve «F an 
cieellh-nt plan from an eminent momln-r uf the LmiiJun Mechanics' Institution, 
wbipb cftraisti lek introducing, a juw yards behind fli-e vrarkuicta, flood- c4Uuj + so 
cunatL-uutcdp that the lower [nirt& of tht 1 gftlv* will In lirvL -init by tin: water 
IfS'jiii^ in ,%t ihc place where the work ts coined cn ; and when Lliu- wfttvn r:V" 
nearly ball way up, tln?n To shut e i 1 l- u i [dlill-j ports of t]iu galta;; and when it , ri^'i 
rii.’ftr |n ib-t tnp F In shut I be tup parts ul the calcs. TiiLa lurungcmr-Erl ivuijlii 
ntEbL’d a] l lire OTorkmcn lino, whs cunld jrfisuh n~r fis 1 i%u ibi tltrad-gnlc , t« getiitfit'a 
!3 lL!j and pre^Kit tin- Hum cl frnjn being iiJl'.d with water- '{ h Li plan would nut 
only tend to nbyiate mudt ul tin? tu bo apprcJiendcd hy the Trorltnteiir 

hut grfAlEy tllmiliijL tbn cnann^ai oipenat? Cfownpieijl fLum e llc tb au scddmil.. 
11 lh amalj a[mcB between tbu Mtld and [be Sflod-gaSca would irKon become lltlcil 
with mild aiul aatkdj jnid lliu b»id t^f tlic rii'tf might then be soon ojoul- guild 
from above, JkR llleu tber^ would be no IrabUity of the tDilcrinlj pul down for 
that purpose Jiving bioionvd, ant r,.-moved, by tho perludical ingrrra ami egn^a 
(%l ibe woler during tbc rise astd fall of ihu tldp. The vut 011 Lite ucii |Ulga 
eahlblls a tram Vi-rat? leeliun nf t lm tlinn&b with the gatt^ for* 

/ip. 1 rtpMi-tiii u front rkw i?r iha gatca, with thdie osi th-c rigEil hand 
ur ^nik'in jli^'Ii filtlEclv closi < J , llltwc in Ebe other arcb liavisag been kept 
open Iue- taking thjougL the day eiiuI buiEding materlili^ os tlio 03 E carol 4 UU 
prove fill, In order If! make d lie p]a?i b^tl^r untht -1.... .| h lc-c water ii rvfno- 
"■ J|:L, 1 ii* condpjE in T which, having juni cEusad ^ IuV> cr pair of gates, ia hi 
L "' ttc£ 'h ilmlibi^ 1Jiv ttsiiSdlc pair, '-visile tlm ujiper pair ivprcacrUrii ai s 

I lie lower pair of gale* mb Uncled o^ to 4Hi aviate angle, which trrmb 
nnl c - al lua outside ot iht- llppE-r edgr . hLhI lo f uiTEypniul wilb thia F the 4nwvr 
eiJjjcd of the middli 1 gatim tire bi'v.-li-d oil' in a. con trap' way, to lap over the 
citLeijip ai cxlii..i5cd in !bisji iL r .uveji ITtuu itkis airangcnldil, it v. ill bi- 
perceived tLiat tbfi middle gates will be partly sis llio wider before It runs 
'iver Liu- lo wer gat.-n; and bflimt, the second ^ats's will W fthnl a^ surjii OJ the 
hrgisfc4 lo mss uvmr itna hfj-t. The s.iEnc .UTaug einant :ii mode witbrnpaet 
til tlm iksidiUe arnl upper ^ates, incept that the upper eilgt'S- tif l!kv Jailer arc 
oncted in akk ojiLrhj on tin- iEiiiijc, |c ilt n contrary bn cl! on the top 1 if tbiT 
giiteway. It may be here nb-njxyeJ tliat nottB nf the thiud'eatCii arc made tt> 
,- J" J: i,l! - J r ‘ become paroNt'l wilJi the i£di? of I lucmd, esmac- 

ipiemJvtbBy «ro alway. a situation ^ I- acted \mm U llu wutvr; mill, 
. i:L , I e *°[ 1 ^ a1pfl :j - ^ the framewnk in fact arch, meet 

in itLU mnnJIe of Ebo arch, ft 4 flood-gates oh esnili do, at siLcb an oJieic a* to 
ftlfurd |j lE greati^t reliance to the tort amt of thv Jldd. To proKulitibc OUt- 
^ard h trial pr^HUfc of the uf tiro faming agakieaL the brickwork HuJ ' he 
injury tt might thereby siutam, tber i^jpoiita aides of tlie Ir.iuiing in eudi arch 
fire coiuii-ctud by tst4jCftma, stnabr to tls^e uaed m mofinlr. * 

U «EI hot he 1 kece^ary m make iho whale area of the tmk to onen^i ft 
eunipurat.reJy inuOl openmg will be nuffldant for msiiducting th* e^ntiuu of 


Tt'NNtX, 


hll 


the mimn. Tha opening gates are ihewfiiw rcpmcnteAgi occupying eniy .1 
small portion in thu intihlSe of the strong framing which fills up the arch. 
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It mil of comb* tv of the proateit importance tbi-I like threshold* OT colb, 
against which the halimn^ ut \ tin- fir?t gates shut, liL id for ibslt purpose tin? pur¬ 
lieu of the road way which passes thruugh the gates* U so balanced and rtip- 
jHJttci.Jp that a ■> tv small puriitm of Water OdOttijjuUu .1 under 31 will disengage 
lUditpiMrtSj n-tid prnjeel part of the road-way lt platform outside dF the gntfj. 
This threshold may bo further secured, if iLflccdsarv. by a. covering of ranvesi 
sd attached til the gates- as to be Tolled off by them in iFir net of shutting. 

The jesting* between the frarue and britk^vurk, aa well as the joiningri round 
tist* gatei, are made air and voteMight by triangular packings of leather or 
other svfs materia], which are drawn into the crepteea by a aerie j of acrcw^bulte 
through to the nutfetde of the gate*, ttbfifu the workmen can, at their l^iaurr, 
Mri‘w tin? packing Up after nil the gates cw#ilmt- 

ihu method of moving the gates. forward, and nF securing them In their 
place*, is shown fn JFTfjr. 2, where I represent* a vertical section of a art of flood- 
supported in its place by three pair of strong beams, represented at & n 
rattened together It r; the other ends of ihess beamri are nUuclied to tlie flood- 



gate?*, three on each itde, at a small (LktRU-lco from the i-dgc. The piece r 
Tc-Mlfi npou a IrMoU-ndlcr or small wheel, and ngoinst a powerful scrcw-jack u r 
which H supported by the abutment p, fixed into the bottom of the tunnel, and 
kept in 1 1 n plni.t' by the Vertical hc-tun 

tVhen the gates niro In he tnirred forward, the triongubr parking runud lliC 
rdges til LIII® frame must be revised* and moved back, by niitcrewiug the tydte, 
tiliii.h keep tt in its place, and then the u.ites ;Lre forced, forward tin tla£ ^mool-h 
ntpprtoi Dai which they rt:-1 by the E.-rew **; .mul when they hiii'e W-v\i miiv-ed 
tu their s-,-signed place, the wtrew is returned mta III bnx/and the abutments 
are brought Llu, aud the whole- Apparatus again proper! v jecurctL 

The L;.?y represented tu the h-fs o t the c astern arch L stilBclen tlr capo d mu 
to bold two or tlim liied; it im provided with two dufU' 4 , one of which opens 
Intu the box, aud the tithe r into ihqt p*rt of the tunUrl whicli wuuld lie- full of 
wafe-r «1nt» the llood-galea are all dosed* The use uf this Ixrx is fut rt man* 
liarnwMd in Juuea'a diving apparaitio, to enter the part Jllk-d wkh water, for 
the ptirprjn* of frxpklEUig and examining tlui a^rka, and bringing out any thing 
DfEmportaiice. ri >p tiring to be removed r'rnm thu water. The man, having pro¬ 
vided in hhi Lining apparadti a EulfiiiciU snnply of air fur tlic time he intnutls 
|ij re mo in in the water, enters t lie- boaf h aiid efu*ej the door j ]ie then, by rneanii 
r.r a Slop-cock, admiM the w ir. T into tins box, when ihc door between the box 
mid tbe interior can he easily opened lu admit lihn. In coming nut, lie- has 
mily Id i u' _ l* tL’r f The hoi, iluit the cauunuiucoiimi bettnvn tfcn hu% utd the inie- 
mc, ai iil Llirn s by a .top-cock, lat the water conlninej in the bus i - Li t input's 
Open part of the tumid. ^ 

Thta rnij Ijs rri) ™ted ft, H1 W ft fl ; UQ mli) . rcqtriTt( vilb TCTJ . Hu]c 
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escape of wjiEcmt, and with perfect lafoty lo Liu* ilicri’; hw ihe ingrrss of the 
water heing entirety prevented by foe floud-ga’cs., it will h* pprfwJy quioseeut 
within [ham,, and Ho danger i& Eu be apprehended frcmi a change ti r derange- 
]jicli£ uf any part of [lie works taking place during the minor i inspect!on. Thn 
h iiirk]j space helWcvEt ihe shield und iWiti-gal n Would itHm be Killed, whc;tl all 
Would become Stltioniwy r ft n * crmsoqUeiitly she principal Congo of fom][i_gfl Lu 
[lie works* liifl nulling of a loi&a quantity uf water with great violence, would 
be nflidvei If it should kaltHt^ that the tune occupied in filling tin- apace 
between tin; gate-s and tbt shield would bo ton aboil to- allow [lie workmen lo 
escape; it moj bo aEtsWcred, that Tory little lima WuLiid be required for alt foe 
workmen to gel outs-ide, when [her Would Ll pctfortly h^ l , and might Leisurely 
View ibo pragma uf the water eq Mi*,? lllff apace, and dwillg th* gatet: Mid*** 
all irruption of tin; wuter t under auch elrenJiisLunecj, would be oi so litlie eonse- 
qutiucc, that there would bo IIU ueoaion fur detaining tbe uwu in attempting to 
-hip til a torrtnb till their li v es art in ganger. TIlc water within Mug perfectly 
&Ej|], [he Sjed cf (he river ndj*ht be made guod, [Liu water pumped out, and the 
c¥<.irk hj rgb t be cuing oil Again, in tlic cotmc o f a day Of tv. u uilcr all irrtrpliun, 
if checked by such mean* as are heroin described. 

At the period we are writing, iFebruary l&hv' the w<jtfc at the Thikiuefl 
tunnel ii at a stand# A brick whU Lai been completed at ihe further extremity 
uf foe ejeearation, which is tnade waii.T-lbzbt* and the Interior of the hmncl i\ 
aa perfori as [bough no ififddefkLfl bad happened, 

TURFr A mislurc of with [hr roots and Jen res of plants, partially 

dcL-iTmposEd ; U ii Used as fhel in mony parts of the country. Sec- Pc.it. 

TUjtM EH t C, or f^PlA* Sm i<uy s A mot brought from the Y. nsl Indies^ 
mill empfoved lee iiiukhlg a yellow dye T The colouring Eootter it yields is rery 
n Lnj n d-* ij L and of y:c.Lt brilliancy el’ JlllI ; but it possesses liu durability, nur 
Lave any murdants yet been discovered liiHicicnily powerful tn fix it; Comm rut 
■Hilt and" ammonia Imre been ivu 1 .minimi id for this purpose r but they arp 
futLnd to deepen like colour, and rnelinn ii to brown* 

TURNING# The art of giving circular and other forms to solid fliln Lances, 
in ihc fabrication of innumerable articles, by ihe aid id u machine rid led o 
I i-ibe. There is perlups no eontm once wiili which butnui inguiuiiy has aided 
the dcsierity of the mechanic trtfir& entilEed to aur AdnisraiimL [ban tli# hdliej 
r Mp«twlIy when we take into the a^ccmtEi all tiis improvements It !tnj undergone, 
frum its simplciE and mmt ancient form hi tlio poUcrrs whcel T to that adaptation 
of varied and Comid^ac loecbiuiisnit by wbicli nut merely etrenliir turning of the 
most bcuuELful alld accurate description T but c-SEjoisfle fifistr-vrjrk, and comfili- 
u i ted grometrianl Jcs]gu* E depcodiEig iipQti llif eccentrLC and cveluhLel 
movomenu, AFO da% pmduced. 

Tipi ■ aperotian of tumijig dilEen very «^:itltri3[y from most others., in tbe 
Lltemn^lauce, that foe mutter operated upon hi put LEI imtdon by the mazldoe, 
and in wrcngld by means of edge iwdPi, presenkJa ta jr, atkd held frtet; whiliim 
most otliets" tllP work is fLxech &ml me loot put in motion. Iei ^nlltiary 
tun iing, the vrork b mads to revolve on a utationary Htraiglu lin^ jlei axisj 
while .Hi edgo to«l a *e[ steady to the f.uldiiie of the substance in a einruniwlullon 
thereof, mt^ ulf oh [Els parts which lie farthest front foa aicif T nnd makes the 
outside uf th.it ^ubitance eoucenlno with the n.\[*. In thii Ca^e r filiy seOElo]i uf 
tlio work made at rEgh[ aiiglvi In the work will lie of a circular hgurc; but tbera 
arc mrtliodi nf turning clllpaci mid various other CQETU, dkfltlgiiisbfld by iLc 
name tvf enEine-^mtiing. 

Latins are made Lei n great Variety of forms, and put Ell motion by didhmt! 
means : they arc called Brtffrt forAe j wlltL'e the Wdfk II luppoitsd Al UOEh CEulat 
mandrel^ nT f£uek lallkcs when the work is fistA at [be projeciitig 

extremity oT it spindle. From dilivm-ut nsetherd* of putting Liu :hi in nietkm, 
they an' railed poWolliet, ami A.mJ-ir/rcc/ lathes^ or/oof-laibea; for great 
WO:k^ dpy art 1 tEji ntSl by W«C^ isdeI iratrr-wbcLdsj but more generally by steam- 
The Li Ekes LL',L*d by wnun-tunit-r± arc usually mado of Wood, in a 
hi in pie form, and art 1 ratted teJ-fafoes; tbs smne kiEid will serve for turning 
iron and Lraii i but the bc-t wurk In metal Iialwayi done J el irEm-lAtUE^, which 
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are usually mufo wirti a IrmttgEdor bar t and are called Aor-Mliem Small ones, 
far thr w tA watch-makcre, ore dennmiimteel fanfrbmehet T - but thermit no 
c^RniEe] distinction between these and the centre lalheip except in regonl to 
flzt^ ond that they arc madn in metal initenfl of irixid, and the workiri&mhfp 
bring mars accurate and better finished* 

'lli® ® ElstTT Mie h now tctt Iftde used but fry country turner** to make 
nrllelc* uf household furniture in soft. wooil t 91 staSir ns orails r bed- 

It EMinsl^tii pT cEie following parts : 1st The firrf, which is composed 
<4 two beams hulled together ut a smnTi distance asunder, and parallel In each 
other; it Jr EiTppEBld bHiruttlnlJj on legi at ths ends, and forma the lupportTot 
the whole; the jniniv h ibc natrair opening h -.:twren the tarn balcM nr <IleletU n 
nf lb r lii'i], in vc-drive the ten dm* of tEia pS^tpeft, which arc two abort Upright 
j>n-il: fastened down upon the becl at nny plate by rii:ani id vrrdgaa, driven 
through mortices in the tenons of th? puppets beneath the bed!; ona of the 
Tiuppeta bn* n pdf or pin of iron fixed iniw.it, and tin? otlicf una hm nt Mil an mo 
Iced the amtrv-wmrPi working tllTHlgh aunt facetted in lhr*pupprs; boill the 
screw and ilk- pika hare sharp ^uinM made of §twh and Wdrned and 
tempered that they may tint wasr away ; they mu-t be exactly opposite, flnd in 
n line with each ether. The piccr of tv mnl which Ei to hu tnrtterf. suppose, fur 
Uutancup a pidg of vrnod, ta stlppurkil by Els emit between the |rfunts of tho 
joke arid the h-stew, that it may iLLim round freely., and the Screw la screwed up, 
till it Inr Up shrike. Tho puppet* cnll be placed ul utiy Uikiur iisuliller* 
according jo jltc ItisgiL # 

Thu rest is a mi IT ut J har. eattenfing from otic puppet if* die other* fur the 
■Ltjipml nr ihc I u'A; it lays in hm?kr [imj retilig frutn the faces art the puppets- 
the work h put In motion by means uL'' lbs treadie, which Is worked by the 
Hint??* font; the *triog nr cat-gut is fastened CO I be ticftdltp and passing two or 
three tim™ round the ircrk, kis fastennl to the md. of mi l-LlsIjg pis* fised to 
th* epibng; OVtrtln: tncturrf lirnd: now a* rln- trnn^r the tThTidlc dottu 

by 1 1 Li iViLht, ibc fiMug turns the work rsumd, nml a diorp i"L,isd or coup* being 
held nqaii\rhe lrtKod upon the rest, will cut the weed Co n drcnljir form, 
W huii he li=i-i brought the Ircadtc Co tb,E“ ground, he rLicnscA thn wci^bl uf bis 
foott md the cl^sitTcity of ibc pole drnwi up ilie treadle?, Ittrufug the work back, 
agnisi ; during which retrograde motion be withdraw» the cbi-s^i from ihe work, 
jiK it nrfjrjld Tint cut in ihH Lturccion ihrongh it, and might impede ibe motion 
of the \"ood; and the pole h fasirned Id cLlo MLhng of the room, wh-are tlie 
hitbe I* placed hy a pan T ttpon which it run be turnu<| nbont g=t a centre p and it 
jwts upon n horizon Cal bar fixed a1 ionic distance from the centre; it U placed 
in a pmitiem nearly perpendicnlw l& the flxl^ uf the work t sm that, when it 19 
turn ill upon stay mi I re pin, Llie string at lb*j oCbirend may be brernght OTrrHCty 
part of the E^'urth nf ihr Work where it will be & 1 O 1 C cocncnicnt for tbo EnolH 
to have I be siring put round it 1 in tiie same nuinEter the end nf the treadle 13 
plrt-Ci-iJ*. Wlill one cud urer a ceoUtTSpin in ths flnor h ihot Its oppcnite end may 
moved under the work to the ptoper place for rim firing. It Is held in 
till* position, while motring up and d-j'Vrn T by a second trcadlr,. parpendlculs-r 
to the dbratp wbirb mover! in a loose cenlic on the floor nt one und, mud the oilier 
is perlureted with * mini her of fiulrs. to receive a pbu fixed in the firs* 
tree die, and Ihlrt to con fine the treadle to move np and down undr-r auv 
place it is net to: tbs md of ths jpmdprd treadle is turued fn the tat he, and 
made like a pulley, In bold the line or siring which li wound’tturni i|. and 
the turner winds the Efcrinw on or oT tills end of the tnadlc, to adjust iL* 
length to tbo diameter of I ha Work round which th^ Btriug pag 4 ? p ’ the string 
3i fiLstcncd to the ctuJ of the ipring-polL" m a rirndar mahuer Tlw wotkmnU 
atand F, nr ia scak-rll before 3 1 i a lith^ ho-ring nne of hti h =n on treadle to 
PTE the mcition; it mmt bf very m«{-?ni1e nrnl erpinl; h^ places bis loot oil 
tl]p rest, and spprmtches the llFadaf it g, ntly to the piece, performiag Id* work 
grnduiiriT Without leavnig any ndpne* and when he rneeu with A knuf he m w\ 
E oou *tni Otote grn±k T nri,ar™|» would be In dnngfr both of .plitlftfihw 
wotk r oud breaking the ed E e of Ml c^oh i or horning Uglit work, a bnw itirh 
LS used for jdinotmg arrows, 11 suspend*! by if j middle over lire Imhe- the 
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hirujjg ii than tied tu like middle uf Ltiu b&TT-itnng insitrsd r>f ths joU- p and act- 
;ji the s Bine manner, Tli^ continued rsury nnjiiuu ghiu by n wheel ii Srci 
Hindi superior for luminff to the ircipFOCftlinij motion of U fiWttdk 1 afii fctrillp T 
that rpg ulpT lunaeri b-g]lLcuxi mdiktt use of iho luiscr; yet ihe nimpUd ty and 
dlrtijineiB uf the wltdo ja a gfrit I L^LMitmcndoLiulP, especially among cuunNy 
winkmen + who are not so careful of their lime as. in tie lowii*, wlmre 
com pell llat okligei every chi* to toe tha bcnL and quickest means ol desp,udi* 
ing hil work. ” t 

The Minmcm centm^lnllia b-KuroEs a powetml wichsna when worked by 
mons of ft Urge wheel, turned by one or in^ro labnumri 5 tlie whed should bo 
heavy, (hut ita niumentuin ma# be sufficient Eo ovei coma any trifling obitad-j In 
the work, ami the Frame ill which it ii mounted must bo tif sudldi'iit U'cJj*bt hi 
ptuind steady, and tint be liable tu rnflv^ by lbs cxcrtioni of Lino ■ n hi 1 turning. it- 
An endless line h lL8*d tp communicate the mnEiUll of the wheel In fhe* work ; 
II parses ruund tt groove in lliJJ einnunferuUM oJ the wheel, BJuli ftftei 
crusaihg like it figure of go** uiur^ ft ilnall pulley filed IIJmd thu work ; by 
lllli EILEAFIK-, when lha grail wheel is turned, It gives tt roj M rotary I 3 ii.ua II 
10 ilm matter tu be turned, and with a much greater [rawer iJini £1H btf 
obtained from thin IrmsHe, with the additional uilfUlle^a of the wnt'k Hiiiiiii^ 
always lhe Mine way mund h ho that tnmef ha* Hi* Sie*d tu tak? his tmd uir' 
the work ; the imall pulley ii perforate with u tqiuire hate, to receive a square 
■nude 11 n ihe eut! uT tho wirk, urub ike iurtiur bm tinny diiforeiil pulleys, L-adi 
wilb Ef ijifieranl silud bale ibrMlfib Ih to iiiit wotk of diffiwfcifct iliaineien ■ but 
there b nn innareuiona Btltndln^r tills method* for if tins four earners of iho 
nniaiii un which ilia ptilley il fitted be nut nil equnlty distaJll from tba centra 
at the work, tiro- pulley will not turn ratmd Iridy, and the h*m\ uiU ka limbic io 
•slip rnuLul tipuii it. To oliria^ tklij Lite pulley m Lk* tmnpitetl figure ii often 



whsjJ \ it |Loa a. uqnare hole through it iu tt-teir? iLl n.;-rlf, and! \< niadeBo fit upcm 
it by meaun of four leflWi 0 ntt ir, pnaailtg through n pari af ihe woi-il by tlie 
side of the pulley, and theh point jitpwih® mto the wort; in this manneror 
twu pulleyi cam be Iliads ic Bein'o icotk of any tHuumsiotMi, and c3in ahrays be 
Set Italy UfHiEt It; it hftr, ns shown hi Eke e jge tk w, I wo diArent riaed grooves, 
It| tillier 01 which ththrind may ha walked when required 

r llimi k a kind of eentra4alhc, which is generally employed hy miltwriglitn 
anil fron-fmmdet*, in turning hetyy metal work, auch as iIls gmt£efm of mUU 
* Liafin, ralleru fer Fugar or rolling-iniUff, pump-rods,, which une to pnu through 
■tulKiig-buse* h or, in pliort, any work wbkb will admit of hiring hmb iiB raids 
finpported on eenttes; ii 3 » tn mjiny r€spreti similar to th.Lt wc 1 1 r-vr- d^rrUicd, 
but is fljUpmtl to giTH a continued rntjuy motion to the work : it ha.* lec* which 
■rapport it from ike IToor, ami the bed is farmed by two noiollei heUtriS ore heeki, 
bnltctl Eo the*lags; ofcie oflhfkgi stand up nkcue the IhhI In mppuj-t sEsa main, 
lit left-hand ccurre ptlll, ilHErad of havLup rt puppet nfl purjio^. I he CCItlra 
pin Is tas firmed ill tu n, hy n nut tffll ecraw kflliLtsd, mid upon this y'm two Wend, n 
fudlcy* a nr Sited ildn by Bld^ r close to cock Olhct, s-Q that they mppeef hilt Mi’ ; 
either of ifwlt, ftt pleasure h eauzijd Iu iuru ToUtul by 10 cans 11S 4 in etukh. s 1 up 1 

goi n e mu LI d ft df u m r eatt ndiug nvee 1 1 cad ■ r 1 ft- 1 i tti e 11.it, a I n i -v Uir ;j 

turned by hoFsas, or a stconmuginp s the *11 op being only eIic braiiltli one nt 
th^j uL^a, Trill tuvn kui one of tlbem at a time-, bm it Cun rojily bo e-IieUfJ 
rtWi flUG to the oflior at pleasure, and thru the other will stand stilt. 'HLE front 
one of tliese pulleys girei muthm lo ittu work. 
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sir; 

1 Tho “ PTI**; “ hi d of the UiV, by e tenon projecting 

downwards, and anmeOe *p«« between the hra chuck, of tl, P bed; it U ficril 
it »ny fayniniuaf* .etcw-bolt, which pnssw down drone h do uuuprt. 

imd g«e» through i ibrfnn, which lake* it* barring oti the under »idc of i!n- 
d.l' l t ? thliporew, wd thereby the ,lg|, ptrppct eel. be drawn 

£?' ,lpu " ll,e .^“1** “ Ml** it wQl nut Hum hi any .train the work 
‘tk *"*.1™ artod point 

The worku turned bLhji.iI in this lathe by means of .in Iron pin, projecting 
* “ d **^ tbeflot surface of the frunt pulley, which, as before menrioned 
o fitted on the centre pomt. n pie™ of iron, =Xj a driver, is screwed Zm 
be ynjfk dmr ill left hand end. Wins t-pr- loot pt rpendiodtirlv from it, and the 
pm m li e polity tn teropm lh.it « it t«rm*.:anyi»~ tin. work round with it. 

^ . D[l li »* ! i>i». i= »nlr of um ehen the 

Vzf “ ' "■ t,le ™M matrnr ^ the live and dead pttUcyt 

he nrea^ ft r » Yv" ‘‘f WOrk ™» wilh ™ ^ pdt the lathe in moiiuN, 
«d» rrt *“ H 1 ”^ * ^ Sf 0 -' ar “V *‘ h “ »«nn«b piece nf wood, dgminittbe 

3L- L : J!e “ i " 1 ' "'"V 114 ln tnotinn. and jm.he, it h>w H rd.ibe front 

SSLfc:?I*r ! ' r . ,trJ, P MtnpfctaJy on. the pnJW, and 

■hilt iticlf to a fresh plflcenii the dram commanding to the pufllrr; this causes 

flUd ^ thl : pi" round (1,/end of the driver 

I. V'J] yl1 , commuilMtei ilfl motion to the n-dik [a be turned. WhE-n 

Ihe'tt!ln*blldt nl ^ 5n to .”T’ l< '| lUt ' p, ^ Hie wf «“«ini»F bis work, bepiulie* 

£ £C “17 " tl ““ ltlcr -h«H I™ no comm unietlJ, *iiti 

wir„ “1‘r 1 ! f Trl 011 *f B trntre r •• fht d "^r « >implv no iron ring, 

™ “ J “■ - 1“ *. £k - r„. „ 5. 

the Ktew nhnoJJ be -ngitlstr, thot it mov fit nnv »t«l 
1 t T rm ^ * m L ‘ illlL ' t “ d f -' r lfle ^ ™bHe (be other u 

Tvld^h ^ h -^1 ’> * " driver on that part of tbs v. urk 

’ ' ’ bniibfd, (be end of the wrrsv, ti apt to piadl and bmue it- ft ia 

h^r’7 T ' TffeT *° Uai ‘ ‘I J1 f Cntn P^ d " J & her, of iron »m-wed tngether 
by ITOIMUJ pn«mg thrmigh one bar Inpp.-d into the Other; both hart are 

thfe^hnnl ll ' t ’ l, " w ^ ,I ,JLIc lQ , tf ‘* “Wdlr, U, at they limy onfljmptms the work. If 
tli» Ebnidd he found to injure the work, a piecn of iheer-ltadTrBimtd round it 

,a P “ l T\ "’o 1 t " rL ’ rrr ‘ t tbo of its imaging the 

work, and if he KreWi oj tlm driver are dnr/n Very fi»hL it will tu m the 
work about with mfficiont force to hear tinning, 61 ■ 

l.rlT d;™"-" 'JwSk? aui ?'i" S ^ 0, ' un tn 11 P' €L ' S of * orfe m ll* wntt' 

nroi^r^ wtriT h 1 ^ Ck r 1 " I ' fl - t f fif “ Ibe bed of the lathe, at the 

proj^ length to recente the work; the worknuin then pEnce, one of iu ends 

work m lie r^T™ Uf tlu ‘ P 13 '"'- 1 “ f i'= cenlw of the 

nlral L>2 Ht ' n ,,nn£a tljF ceo(re (,r tllB »lber end of [lie work 

II Dalle till, point ul the eenCra acraw, and aert'ws it up ao ns to hold the tvurli 

CmftSL Whilf Hr, V***™ a - lu tila ^ ^i"?f >< 

wLlber h b nd W 7 1 “ plrepuf it with the other, he find* 

ndnsTbe (3 hack T** CCIlCe " lr,c ™ lh* pohru; ami if it vane, much any 
tnwnXtf a" “?** E " ,|ln “ ub« r -iiigto dijf, Hieernttu plift 

ssk s.tL*cvar2 tsAi s-.^ r- 

«id centre point, have marked, and wh^ tbe td i’ “ ^ T V' 
bnnK but ibese wiH be further deJSbe^ ' TW "' UE , tM!4 ehJ ^ faIkd 

^kS;]l Sf^fTr>- ki " d <"■ Which * be urnicd^-o 

uieentts Ol , 1 J but B grem portion of the article, formed in The 
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kihe H tnust bare fiEieo ( theEr cnJi'iiBeitf, to be uperaiid upon white they nro 
lurning, aavufi*, bosee* and nil Kinds nl Itnlhaw article* ; tlif-ic are Uumed in 
TAt f"ul wtk* r with mmikU 0 ml collar. — A 'rvih* of this kind i^rves equally 
well fur centra work ; therefore M the proffered toroern without a ^amlriS Wlbo p 
one of tlufse cosiatruetfid lil the simples t and most ecEmamical manner, and cii 1 e-flj - 
of wood, tJmt the imifiEEr niSy be enabEed to make it luinacEf. is skoira in the 
inn pied figure. 

L 



li Ifl put ill motion by E fn.^<*h*e\ and treadle, b,i that tbe iurncT has b^h 
~ hjflib Jit liberty for directing ihe A Li the bed of the lailar, onnwtLIia; 

Of LVU bi-iimt or check*, fiic-d, parcel to end I Other, and leaving a space 


% 2, 


3- 



w^ccn ths-m, 01 ihown m % 2. The bed Si supported by three upright leg* 
an llfowd in the figure ■ one of chese prcjwdfl above lb* bed a mflkLtEii faeijfht 
t*. forin guie of the puppets C, for the support uE'the ejtt^msty of (be ipzndlc or 
* ft! mijOhlt end n supported in #1 Collar died ill an iron standard 
dr puppt-t R # which u screwed down upon the bed, hy two bolts marked f t The 
back puppet D hoi a tenon which ii rMeiwi-d through the bed, bv which it can 

TO 1 * IL 5 t 
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Le fastened at*uj plleo ; / [i the back: centre pin, Med ll trough iba puppet; 
tLtid^ ijS a screw stUiiitcd behind it, [n odviooe and keep IE up tv SbxiwanL, The 
mandril II lururd round by J 1 brand of crit-pnE passing ruutid the puUcy e, nnd 
ahts round ib^ tage font-wheel G, which rhhde of cast Iran, and fixed on the 
fnd of the usai H ■ tins latent m ia the figure, tn fonu two cranky united by two 
IniUinki 10 Uld tivadc J, an which the workman >rc«efl hii foul: this trftfidM 
15 /t . - p ffD i ^! ort haafdi c-j jin axis on which tho UtadJe i motes. The 
tr €tl Cf i» of eonxtdeftlbJH weight in (lie rim, and being f udged fast on tko.d^. 
um3 reLinq Willi it ■ it Ls the momentum of this wiietd that continues 10 turn til* 
^or ntLtie the crunk QJilI treadle are rising, and cnnsconotiltv while Die work- 
mnii everts nn power njjoii them. IT lien the crank Jew p^saed the veriknl jpo- 
™- CUL “if^r LElls V* d«eaqd| he presses hid foot upon Sh«* Lt% to give tb* 
^ tE V n sufficient impetus to continue ita inoiion until i t arrives it the sums 
puajtjnn ngnsn. 

Thff length vf thp iron link*, which connect the ertmka with tha treadle I r 
5™, ^ *« at tlic Lowest, the hoard I &F[ha treadle, 

n " c ™ bc iu, * i flri? hoak&d r ahanld hang about two ihm inches fro in the 

S t ihu fl htnn11 Mina witt hh hai '^ *he™k 

to tiir highest, and pass aiittlo beynod ir, then bv a quick trend h* tiriri---, 
the emu La down again, putting the wiled in motion with ft rolodtv cluat tJ|| 
ceiTy it several revolutions; Ilf bunt observe to beiiin Mi next tread j'uHt when 
ttie cranks pH the highest paint, and then it will continue: running llie same 
Way wuh a tolerably regutfljr motion, if he ia pnnctiiid in the time of hii trends. 

pic reat whiflh wpp«k th c tool while it is in the aci uf turning, u made 
oFiran, bj eIiuwii tu J i*f, 2 ; it Li Bujrportcd nn [be bed of the hike by its foot, 
which iji ijprided by n groove in the manner of a fork, to receive a kttw bolt, 
going down tbrungli ibe Imbe-bod, and fastening it atony plow uhug it by 
a thumb-out; the groova m the foot Ii for the purpose pf dip whig the rest tn 
be moTied to nod from thi? centre of Lhe kthe, to fliljuaEit to (be djjLEUGtrr of the 
work which is turning. The iieigbl of the rest ii uf some importuncc in turn¬ 
ing; and far Sumo WttUi ibauM bo fised %bsr tflDU other,; tlii tufura the shank 
of the crqyyacce or J t upon which the ltd la kid. ia nfCrived tfilo a EookL t lei 
F ; 1113d L™ h * bdJ *} heiglii by n htcw. ai th«>ockct L cvliii- 

_ , - ^ °f the rest C4n be pSsc&d inciinc-d to Ltie axis nf lllc work, wiicti 

° r Dt ^ r , ^^rk; though the irtme purpoiK- mm be ftccom- ■ 

uhibfd by Ihe screw Which kitd. die foot of thereat doi4 to Die bed af die 
Iflihe. admitting it to 5 loud in ,m ohlious dLirctlnn. 

Tho mandrifor ^indle IsIhemast miporiaut part r F f the i.Llhti; Ilk made of 

™l i JC J J T ET i.^ W11 Mt hlu 'k Lltwo fXtrrqLim-nr.-W .r-d. whidi 

are Ju^Ad after hdng turned and finidicJi ; die speloIE and bqsahdc made in 
Of i? tTn ^ ]D punt of n htpw. Which, as iliown at /V-- 7 . 1, snppr^ iht-wnl 
uf It p the Other endnf the modlfi la made larger, and hru a hole within it cei| 

*- ' Hcr ^ Wr } 07 the purpoae of fixing on the varttmi ehucka b\r which 

i 'ft t T ' ^ * lbi2 l>llt --- bJp ^fuce of the utld is tun, nd exin: Et^dv true, and 

l SSS,!? ® 1 CylE ^ at / be E ^f die stancEurd B E .me of the Wu r marked 

n'p aihrtl lie p ^ HauELFi: ^ Jc} ^ f through a stmut Iron piste, situated ha- 

J - titd two woodrn checks. In the top of dta 

l ur tlCP P tion pi«» ar dies »i w 

Which induilfi tba mandril between them ; tb« e aru kept in their piracy by 
a piece uf IH3nII, fiutEn.nl down by ecrewx l / - and m i* a ICT[! w i.-pu d 

StSASK 1 fct-flj-1-a^.r* iovl iIidi m$rnt, £ 

IU rfirlTE_ live acet ol tliE Mandinl mtho.it nny ilukr. Tile aerrer which 

Kt h.^ U | ,cr t St T/ ty ° f ^ m3,ldril fila ih two irun ™ ^ -S 

^indriT^n^LW 7'^™ ul of lhc , * ,iwiL ‘ [l pop^t c, uni by tUriiivgThia, the 

£™*“ ™ b , e to nrtl VEIT comrtly ill length; in p^voJ.lTl.E ,CTCvt 

S 3 £ 3 X^ k „^ en iri mo ^’ * s; IZZ 

up to, b ? ^7'* I* ^ ^ M.J 

iMAwdn Ejf til# puppet; this 


■Iicb d pr^ jsure upon tb« thROiii of tbo 



TURN TNG. 


MU 


befiF p *h*t U ia in lit* danger of turning h&ck y as it wnti|t| otborwisa be Ikihlc lo 
do with runcli w&tk. 

The mandril by this means rnni wry steady and ucctinitely in iLs bcaringi; 
nxid It £3 pliiiu thal any piece uf wart bc-iDg firmly aSLoetitil La ihu end uf it. by 
mean 3 nr iha ijtdw Krfure-inent e-nod, may be turned by a tool hold over the 
Test, in the same maimer if it miMuted between centre** but with 
the adrmilng* Lbnt it be turned at tin 1 vnd* to make ballnw work when required- 
The foot-wheel cAWf the mandril tn revolve miry rapidly, so that u wilt 
perform its work very quick* olid ihe workman mils* acquire 4 habit of standing 
Steady before hi* work, that be dura not gtvr bis whole body a motion when hU 
foot rises jliicI folia with the Erendle L 

The tool* serf in tattling are bypLErmt*, ond for thd most very simple ; they 
consist chiefly of chisel* and gouge.*,, find hooked tools, with edges rti ffiirently 
buvplfd, ip nslu adapt them to their peculiar obj ccia; taula With serrated odges 
far cutting mliii mid hallow screws ; cnllipcraof EEtetisl kinds, gauges, otl-gmne, 
Ac. To describe all thus* tilings and them peculiar u=*e^ would uectipy mo large 
a space ; we thorefcire proceed to notice ttuna of the more important apparatus 
Mid improvements which haw been of hue yean made in lathes, and with which 
some of onr rEadeifi are perhaps riOi yet flerjuaintod. 

A very elegant and useful lathe, E-specialty fi?r amaiccar : 11 m Eng* W 33 many 
yeara ago made by Mr. Henry Mandalay* of London. The most impartial 
feature hi Au improved turningmiehTdi, was the iUlu-Li Lulion of a triangular nr 
prisinfitk bar, upon wbldl the rest and centre puppet qtd constructed sr* Os to 
slklr, instead of ilidiug between parallel rectangular cheeks, os in the lost Wu 
described* Since lk& first iutroductio]] af ihii lathe, tahcml i3U years since,) (ho 
Inriongolar bar bus been universal Iv applied In latino of the best kind- 5offiu 
of the appcudaCC*: introduced if ilfi M ainhl ay'a lutFie are particularly doEerving 
of aUstitioo. 

The firrt wo shall describe is the tmireTsol chuck, of which the iuhjoLn&d 
figure will eenVcy Oil accurate eusaecpLiyl*, 

At u is a hollow screw, at the bottom which 
is another screw, £- b t which is 
From moV lug endwise by a collar in the mid¬ 
dle of iL On* end of I he screw ivent right- 
handed and the other left-handed ; so that by 
lumnjg It nm way, lbs mris e J wit] recede 
frem each other, or bv turning it Ihc contrary 
wiy, they will advance towards each other. 

These two nuts pfld* through gTOuVcd open¬ 
ings in the plftfc r, and project beyond ibc 
■am*, cany Fug jaws likn Utcrarf ef A vice, by menus of which the substance tG be 
LiEihcd is held. 

Another very important and tueful uppsudagw to Mr. Mmidday's lathe. Wfu 
his elide resi* which instrumllElt nnw universally rmployed in the best kind 
of lathes* fur liEniiri£ the face* i>f wheels, hollow werk, and numerous other 
purposes. SinK its intruducllnti it bn# rrensved many valuable jnndifiCRliortB- 
It is rcpttiUttd in the subjoined engraving- At ait is a triangular opening 
to rtrcctvc the triangular bar before inentianed, which Ls cluaed against tbo lower 
surface df the bar by means vt clampi and screws, net repTf^ente<L The tool 
ftu euUing.it tisrd in the two Mderi i K - hv their screws - ¥ these holders aro 
fixate lied by a sliding plfltfi e r which Cfiube moved backward m& forward by the 
icretv tf T causing the ionl to advance or recede. When it is uecemaiy, os the 
ttirnfng the insides uf ennes* A'c., (bat the tool should not be parallel to tbs 
rpindlo of the Intha, she setew at and another similar oim behind, must he 
loosed/s^us la allow ihe cirvidfir plate under th« hoi / to tum upon Its centre, 
Near the four lipfur corner? of the fi*wrr portfon af the rest arc Etnnll proj-ec- 
tinn^ two '^f whict g p are Been ; they have inclined sides, and fit into cfirre- 
5UD3idi*g ftngulnr^opamngs A h of tbr upper port of the instrument* which slides- 
or rises between (ha piece * and ths bx=e t, in such a way m to prevent any 
trtbt? than a vertical m«Eun, When fhb ilida toot is placed ntf the bfir to bn 
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-Htd. the di.t*T S frup lb* CAhu i* adjusted by tie screw * which moves the 

.11 fJ " ^ It; while In the screw n the 

■lidemaj he mured 111 a d,r«li™ perpendicular Ln the bar, ^d the prmcctnms 
«U||(J US the sills/j k, the pint* a wOI Lei raise j! or lowered M required. ' 



of W rad "ami **5«W,*« “t Welt adopted to the IWnin* 

long rods ui„l cylinder, *ueh u ftre required hi large ikam-enttuitt ,,tiJ 

(inl of tbE amui £i F ss; 

thra7»h r^id d ‘n CI ? ty °! ,lR ‘ w " rfc P e,h ^J uniform it, tbickne£ 

'„2"ra C ^- thfJfvfore facilitate the t.iTuiuc of rack 

I '‘” C ' f H “ lthcr tl “* djl[1 ‘ 1 a slide lathe, bv which the work 

JiMfunned will, great cose and emscltseis. The principle of this invention 
catutab IB m emuiracliiiff and attaching the body or e*rn#e n n .f the rest that 
instead of Being acre wed down to one place during llic operation of Hip’ tuul 
atld requiring to he advanced et mtcrrafsaa the wf* p J=eId s Tt ha »l d ' 

SKirftSi *r ££ m 

tiw c entraor tee aplndte. At fho lams time the tool, instead of beimr merely 
lield upon the rest with the finger, is firmly fused ill ils>rup L r,,od ion bv 
Kithat it con neither be driven off without taking ,Lt norvrt h JLwnTj 
£ *“■ *> “ l “ *P°“ »«■* The Whole Z l£h l S-ThS 

stira, tssssnsUaJ^rsiifc 

P*T^Uy W™5 S t i y m a Certain m M tu produce a 

RhXffe i!" b T^ llE ****** by thi. me A there 

^ rf«WHIBiy; SUf one man, who wild, I with hard labour 

lz sr: sar “ ■ ’**■• »* £ s 

with whirl, the mr&Kof Hn article btW mrr|r( l 

2K.«£ ±£ ft r,r ,f >' “ 

confusing B. sc generally doe* many import^ i, ret] .sired to rJ. 

Idowly, K mi toIhe edge of ihamiting teal only at th^aTof 2 j? t ™ ZJ%* 
minyte; wrought imn ant\ n^el ar * mualEr iurhvd t*W h i 1 * * ^ er 

Bhcnit twic M qmet; and b.a. ^ whenl^ln \T>Zi 

chisel at the r Meat ahotit 3tiO f C gt mhmic Tn K j l “ l *** tl|a 
Tclinity according to the material uflLTTSe ^ 7^ 

llumseter. me faftened >m the .pindie, a. already stated, P t - “ f , dlHl:rl ' nt 

work, the larger the pulley, andnVe J ^«« I«B« the 

Mr. IbbeUOU, an amoteur liuBer of great ocleb-iu- si.a il . 

Wk on eccentric turning Tia. made many impray^^ J*j.^ U ' ur . r,f * 
or mini until turning; hia eccentric chuck tt exhibit I ;, l - mcchiuiiini fur 

u^i, a plate ofWrf -fficieut -ffditv 1,^ i r"T L ‘ J S P> r< - 
9t«l **, by meant of ron: the bok> whkh odm^tC*^ ^ " f 
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IlUJc avftl Ip enable lbs slides to move np-arfir to, nr fatihe* from, each nLlwr, if 
nHEisiiry jf c c c r are fuLtr pLtca af imrEjd firmly fked Ui pklc « F IHld bating a 
scruff in each,, which preasci on tllir itirfui * h ; fiT 13 a plate of metal Of brass, 
sliding betwei'si fr fr 111 n dDVfUlll r <ttd mmst In- mnrla to fit von accurately wheti 



this slides are pirdttel lu each mbcr h ami is moved (wtivnti the lilies by nirsm of 
a 1CTEF working ill a ilot made in the plate a, and which Tfcgulita fhs 
rwrdinciry, aait movei the plate dj either nearer to, or farther from, the centra 
Ilf the chuck. e ia A eirrtdsr plate, whose edge If rtlt into teeth, ami wbklt Is 
capable of being turned round ita centre, and id LcLd In any jwdtltm by th« 
C»tdi jji, which lalli in between the teeth, and in held in Etn phvee by a spring fr. 
On the ceil try of the wheel c h fbced a ec-iw / r (i»idjlbj£ed by the ihadow thrown 
on the wbee£) whose thread* rOttwpond with tliu screw of the mundril of thfl 
Uthfp for the pcirpOK of firing any chucks oil which if fastened the inbstaisee 
to he tumid. Io' thii chuck jtJr- Ibhctanti hum adapted a slido-refb uf ^ peculiar 
dEscnptiozij HA well M hi* lathe and other appendages thereto* for an expWtioft 
of which VPe must refer the reader to hfs w utk, erinded SpedmeOM io Ecrrutric 
Circular Turning, with Fmtknl fmtrvcimtujfiM jifodrJcmy WTT&ponding Piettiin 
lAat „friL published l^v Wclton. Flerhatreet This wytkls iiluiE rated bv up wards 
of lijEty*capper-pk[e engravings, n n d fmitalioiu of wood-cuts of a si peri a r 
diSCTSptlon ;. and it is don to tbr ingehlomi autEiqr hoi la emit notSdrrg! that 

they were aft pr&lw:{d m the tithe by hwvttlf. Iji the Mavrins page wc give a 
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copy of two of dir tin JiTS of the simpklt combinHUaus of circh-a r tn which, it* wdi 
jli 10 all athrrji, the author h AS annexed platn practical tnitnKtiaiM, t*j li:„! th- 




tiDTicc tuny pruceEd *Stp bv itrp lu pro Jure the same figures by turniu^ Iba 
■crews of thd! alidE-rwt and thl Guutfic i-librk through picHrribcJ ps^ei; and 
IfoJn tlirEE simple figure*, by liuiibu B urccaatTG eperikijolij, he m&y proceed lo 
the most ckboratH and beailitflil dcaa^us. 



We sTiaJIT now add a desnipthin of Mr. \Y r R. Wi 
Tffifcfeto) acdlcnt Enthe, u Explain**! by kinifclr 


htman’l (of Moldd-fl, III 
U a periodical juurnaFj. 
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feeling assured iknl it may prove qf the most ^Jlalu^n t ser+i i_-e to xni-E c i ic-1^ a* 
this arrangements! are eitrcmchr simpta and tiinily understood, and the rtin- 
iltttetiim hu cb ss a»V tnlenibEe workman can accent plwll, and avail bltnself of 
thtf hdvsatfifn it otfrttl, at a moAraie nnl. 

iJ /n-r, I represent* lathe. with the culler-frame fivrd in llio pimpuii 
■lidlng rtsrt, ready far me. A, Lbc triangular bar on which the machine U 
mounted- u IE. two pillars, which ttippert the liar; the parts 6 A fir it to the 
lathe-framCr € h (he teft'hiuld hind , fj, the ptiiir v ; E, til L" mandril; C, the 
screw dji which ihc iTLLucluv are fised; i", the cUltC-t'-Fnim e; f, the cutter S 
Q t two wheek, wfaiub give a I low mo lion to the CluttW^fiainiH ; IE the rod 
and handle of the sW junnmii; i l f two huadi or puppets, iu which h fixed 
tbs spindle Kj of the GUlSer-friim*; L, a bar of ireel, un which the puppets 
nro liicd, and which al Caatena Lhc (!UEter-&llSUa to llse compound fciidiijg reif fc 
hy pa-wring it through a hale In the too I-frame, ti wiU I rt Kelt, on pel ureu ce to 
thn figure, the part y removing fur fhw purpose ; M 3 a grant* turned on the edge 
of the cutter^nttne* far the string H to work oU ; O reprint* the frame for 
double Htringing tl>. lathe J I", a pulley, whereby it may [he iked per- 

pcndicutarly ovi r lb..- cu-tri r-frnnau : Q. n wdjdll attached lo a pulley behind 
lhc bar. Cnf keeping the string N li^lil ; 11 H It, the putlny's ttring and weight 
CAtinecEi'd wilEi the frame O, tor tltfildi stringing the lalhe; T, the index to the 
divhsnnHptate; S, ooo of I wo *crcW* far changing the rectangular portion of th e 
camp-mad sliding- rc*L Id im oblique. $ t Kg*. 2 and 3, repr^ctlU the alide of 
the^utter-fram^ ; anJ /, /«/. 3 n tlirj screw, wLercLy tlj-s- hlide U mov.-d; ff r the 
screw far fiutellLOg tho CiUter. /’y. m 2 r U an enbtged view of flu? cultaHrume, 
wheu renidV-Lil fr^m :i:" re*t, repreachta the ftt» uf the cutt^'^-frarue. 

/^4 r the hark af it, u'jtli the wheels of the haml-mudon. The letters refer tu 
tho same part', in all the ngurr=. 

#l This nud-htnery i* intended to ntpettette th^? n*e of the eccentric chuck, by 
as&umi!ig a more riatnraE raid rosy mathod of cngTavinp. Ly the tool or cliircr 
t raeLhg the wurt + inatciul of ihc artiala dusng 1 It, that is lu he OfllfiinfnM. fly 
Clii-i iinpniveniEuh the action of Iho tool is more dintlln?tly nven T than • nidd be t 
hy |he aiu'.viillclL of the ebuek, 11) aiitr - uut piT^les have been cut; 

fur. by lliL-ir roSariun, lb* eye fp wucubrly nf an amateurj is soon fatigued, and 
yet tj tlc?3»: itiColnreJirF-nCH a tamer rnufct ctmtinue to suhnuL if Ua belter 
* method cuuHhe con.rriTfih 

J+ Tha prtlteipal ud vantages of ms present luventian, arc the full owing. At a 
cninpuraclvoEy nlduig orper.fe r f(o iho costly mactiincry new [n ljac r } n turner 
mnv ho put hi posoe^nn d!' jtl appaniui, whicli will aUiWcr nil the pLLTpuvCi of 
eccentric and cycloidal turning, ur.tl which ¥rill t al the lilhr time, furin a Com¬ 
plete diifliug fra™. Ai cjl ap}M,fatu.i Liik-ndrd lu lupenfrlc the ti -«? of the 
fcnnbii chuck, it combines umny ttdvantcgejv amongst wlikhi thrac nuy he 
mentioned that are nf iuijwulQJlM Ht,, A* nil putlemi ire WOrki^d by the 
dirisinns of the plate an the small irhe'-l of the lathf, a nm:h mare eKtensiv^ 
variety of circles can be ohutnod, than CUflld be by th« dtviuans of Uic esestt- 
hic chuck, 2d, Hy sJackt'nlrtg iho ♦crews ri, in the large slide of the eomfwund 
iliiling-reit, a. char, tie may be effected from the reclmigulsr pudtion of 
frame, to an ahtique posllioa; ahrl. after thu proper mgl^ U oU.illled, Uhe 
screws l>:ing tighcrnttf) the of cirelai can be worked rcumd a centre 

with grEnlarwEciLru^y, ihsu could be by tracing over p^terni whidi I bdkit is 
Elie commoEi'luethad; while the alteFatuin nf nsy madiitlery. fur aneb purposE p 
Would irnreek occupy * rainute of Uma j an oljrtl which is flF no small impor¬ 
tance for lltoi d is patch ui buimHL 3dp Tile luU of time rn centring iIlc wark, 
U£C4ukntd by tlic treecssitr of removing it from one chuck tn another, to receive 
the dSlTirt? as. ocueluicehIj, |;vn e\d isvcri-ly felt h| r tumeia.) Is obviiLted by 'my 
liBBWiivflnaeDl; iu nli :j thr great -.Lsh-'idEy, so ufrcn ciiKricuced iu getboj ihc 
/her nu-:” the work L-> JI11 1 true again, nfLcr taking it from m$ chuck L-j another; 
from th»*lr liabibt^ta g^t mjL of tmih by lhr wearing uf tha s-crews in filing 
ibeiLi iij p and icniliviiig Uu EU fruui, iha apitidlc uf the Lithe ; in which case 
uTEiy dibit at Imc-lluiidLLijg would he incriittldj 
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Jl lo apply 1 UV *ppnrolLU for cydaldoj turning. Lbtf of 3 rad 1 - 

rcqllEtvd to enmi^t thn? u h tter-fram h svilit rlii« uajrgrial diltck, aft-trit ii screwed 
*Y H P^d[e of the lattu-; but which, on Bawnt of ih ci>cinfliian t (being * 
bftd arnuglitinuin J I am unable lq utud. Th^ following dciUTiptian iil}< 1 hup*. 
mikv 11* cansiimction appear iiiffidently intelligible. 




fJ* J jlnLB ef lSlP ; 3n 7 r l 1 ct ?'v Mw on wtidi it# 

-H !rt*} r h»™ .Dvidod ihin I i I r ,£1TJfflrtS 

upon tile face of the kfl-band haul nf Iho tltL i, 4 pUtr . f 


wort 
to 


TURNING. 


925 

■pending One on ihc side of tl]€? rrsi, through which ihe alia of tin? roil connect¬ 
ing th^ chuck iilld CUE ter-frame revnlvoa. Now if upon it i e tod La filed a wheel 
of tffehe teeth, working oti the wheel formed by the ed(?e of lha Universal ebueh- 
surd if upon die rtf bet end of ftie red Lj filed n wheel of the same size and 
nninber aa those which work the eutlcr-frnine, and to work m one of liiosc 
wheels; then it mini be obvious, that, by the chuck res olving ontf, the wheel of 
twelve would make iwr-Svo revolution^ which number would Ere given Eu the 
cntll^lbpie, the relay tracing- an neimratt? drcle of twelve cycloid*. Again, 
hy changing the wheel of twelve to Another of propr proprEm}]! of l ti T a 
number of Cycloids Would be described equal to that proportlon. Then, bv 
'sliding the conneetjug-rod out of near, anil moving the universal chuck any 
number of teeth forward or hudrtfifd, the cycloid* would beautifully mEerscrt 
each tuber 

** Ti miy* prriuipr. be unnecessary Iq add, that tin*, and the eccentric appa¬ 
ratus, mml i»c worked by the linad-motion uf the cuttpr-frame, 1 ’ (In flu- 
oppodic page are j^iven two specimens of wood-blocks, cut by Mr* Wightman 
Iti leu than four kial) 

“To chance it ffilo * drillingframe, all that is Tvf[liim! f consists in throwing 
dll the wheel* out of gear, and passing a siring &svr the groove in the cutter- 
&BH, lo work on rk pulley P, which [s died on the aama Ski tin* pulley 

uaod fin douhle^trEngmg a lathe. Then past a airing, f which should he kept fur 
the purpose,) over iho last-mentioned pulley, and under the large or lly-wheel 
of tp lathe : ond after the drill ha* been fm-il in the socket of the CUlter-fram u p 
and adjusted to run true, or central, the machine will be ready for work. Now 
it must be clear that, hy working the treadle of tho lathe, ns in turning, a rotary 
motion would be given to the euEter-fimmC!; and riftei iLe tool bos been ad¬ 
vanced in the work, then, by moving the Large or right angle slide of the real T 
a straight line would be drifted, of a length in proportion to th* movement of 
the slide. Tii-n change the division of <Im j pi isle on the sEnnll wheel of the 
lathe, nnd if the first line wo* cut ftmn. the centre, than cut the nexi fa the 
centre* and ** on till the whole E- completed, when fl beautiful circle of straight 
linen would he cut from a centre," 

A very ingenious expanding chuck was invented by Mr. Lewis Grim peril, 
H$i 1 and 2 represent two perspective views of the chuck; tbeflmj B» rmplorcd 
* (u grasp n piece of wood of large dimCHlSotis; Fig. 2- is m opposite view 



F& L 


with the Jaws caused. to bite a smaller object Fig. 3 shows otip of ibe 
oUwa ui*jaw3 separately* The same letter Ell each figure refer to dm same 
parts. The body JF the ehuck o, U cylindrical, and made of bard wood, wkh a 
Screw-thread cut sin its periphery, Tbit* longitudinal rectangular gmovea b b, 
(only two of which are seen.) are then madu throughout 3 La length, abmtingly* at 
VOL. it. 5 x 
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shown bv the doited tines r r, #i£l 2<, The th rce dumpei *f #/ P win °f Tillich Ji 
ibuvrji i-ndr* by JTjjf t 2 t mre then fixed in tbrte gro^TW by iheir jointed emli 

* 

** * 



by meuii of dl pin through their centre* A, which pais through Lb* tfJ-id bark 
of I Jus chuck i, Emdon? rircllrd To I* lb: metallic of the i&me, The cbqijK 

thui fixed hft*e ft mnge of motion in the gToorea. 14 i-epr^aenlad mure clearly 
by /"jrj. 2 ; the shaded part / ihawi the dump in the positron, irhiN fimployadp 
aa w«n m /Tp, 1; tha ssuna in dolled Itlif* itf, m when employtd in 3 i 


% 3. 



tUld the anpilar were a Kpreunti tliftE ]mrl3oll uf Jt tnlTipikr pyramid wliidi 
k fanned in iha «mrD uf tlie =j kinder a, by the ibnUne rUU l*fW-m*niimj*£ 
Hi- Lini'.i d»/nie made -trdPg, Untied, bin!rt « 1 L “ lhE J‘ lWi I lhtnr 
external cdr„ («n ™4 u njnaienlcd} «* 1 * 1*4 into grown «r■ nnfalw* to COI~ 
respond nuth ihc wife w—thread on the hard wood cylinder o ,' ibe u^c.* L±\ he rj/lgj, 
or'SrtwlMr nut * which k, <rf m% with a icnv to it bolh the farmer; 

rnJ] llimfuru ho wnkklkd mrer any part i f til* cylinder, JUld by that means lm,d 
auviH the claustii firmly to liie toy frr^p. When the ring u ritontod e* 
ill fnv 1 the jiffi nnr opm to tkmStp u mrge piece: end when moved mind 
towards the hark, the rih£ npemtes to pmi dawn the cUmp s owing to the cur¬ 
vature of their ranted bauLi. The projection p, on the iIeijf * T hi for the cor* 
vnuLcut 1 # of □□plying any thinp to It, to more U round forcibly ahd a hole in. 
mmift through it, for to insertion of a wire. 1 be jaws of the damp* should be 
notched like thoae of a ^icC| to obtaitL a secure Isold of the o^eeta phace^bcl^tim 
lb cm - r i. the screw, by wlikh the ehfcct h fixed to the JiiLb% 

We ihall d«e tlie preKfU articlfl by ibe deicrsplioss uf r bt'uutEful inveiLlion, 
b? Air. Julio Anderson, n EntJobcr of l±su Lr.EjduJi Mccbimki 1 Iriktitution,, to 
Whom was awwdtd t in i^3D. the aiimuei pnw r |: for ihc bcit mncbiiicj or ini- 
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prove merit of i <md t£ wham Dr. Birkb^k fee vMv *<id^ on 

the dwribrnmn «f die prisH,} clcgittLlr mid JlWlly oWmd, tlm* he M'l *t*~ 
rated liHnh;lfin sndrtVp by hEcftmiirg ns bciiCfiifitur; that, 11 nti* n w... ,- 

iti.T ^lilwrklu, Mr. Anderson hjid *»fetall # ^nma llul1 L'^ITiteil nun out -or a 
dLuneuuhrtl engmeer—probably oSnacaioll OT o Walt 5 ft el tier of wham, at tua^ 
pgf< pibK^il to much fcmfcflirdB* uf tilfithrm, ur uf g same try, and nether of 

them bad tbn risen surli decided prool. or Eimitl*. . 

\ftiT ihe UraLur bait tXphiriifHl Xhi- cemetiuetion aijii u ae m Trie instrument* 
w kuk ™ mi LlblT.mvrtl ^fia^-rcat fm kl!iiS P Mr, AiiJia»ll 42 we A metical 
illtumdoa (if it! utility ly turnip » com« and o rttiMve ™dcr, which were 
cmnplutud VItil great expedition, and fowl each oilier wills luethniiatif.d 
tv, .mi,--'. In this immoral nlHc-tcil too object propmed, ™ to cum mi 
mrfrrei of the bodiiM flirak in llm bnptuimal din-etam I too cunrd. nlrfKL- 
iib -uch dir-ctk .11 t*iw rither etravax or contut to toe a*i» of ™tou.m. And 

it nan capcfirily inter, d*l ft- 4 pp*J vhell !..• do^n- CMJVdlurs filled 
wai very mull, OI, which It the anno thing. wh™ the rA*n* rrt the rwpnwd 
cu™ WM vcrV grail, », by Hie present uwtk of timilUg ti» peolrtl difficulty 
u [inilid in (Hcfc canes. The improved rest U al» brand lo be equally appli- 
mblcto dll' turning of bodka in ihr form of If use-, whether convex ui cuncave ■ 
mid in eoch of lhr« cases iht facility of ownntluD. and accuracy of pcltfi*m- 
,mce, h equal to that at this jjanUMHl slide-«H in turning straight ut Uni 

The prtndull of the tmprnVenral or circle-! 11 rump appendage depends upon 
ton ^imclrU propositions: 1st, that ki tmgles in the «nio seg.ucllt of a 
circle on equal; and 2d, that a Straight hue dl any length, being made to'SHW 
Jiiwayi parallel tu itself with one cud touching a circle, the Other end Wit! 
describe A circle eq«l in ettty respect 10 tile drsL 

iq ih c imprcrfml KiicFWD m the rnmnotj hglirtj thetTMng'l-B a - J 



11 mzk&e I* itkk ^gnbsst ihe pifti a I ri m\*\ f; whenca the- vertex c will 

ct^rLUc » paiti&Jl nf a circle prrsASer or Lem i» rJinmulcr, MCardLu,! eu tuEKng]« 
il tf ii uiare or leas obtiuc ; uln! further, the centre of the drcl!e tlju? 

will be fu Lhe mi c iJilir *r the iTthrr (t€ H utr^ljaht lini- joir.ing rf/, 
aceirn&ijE m lhe vertE-x c uT tll£ triangle ifl mi the appOffllE aide. 

The iliiiinff mnn^rle d e/ C(Ktiliit» of thiru pirt’ca ; XIZ. of Itdci ii c, 
and r /, wilil A *Ht or epcmiijr in each tor the pini d and / Id dliile iia: and 
ihry art m^rmhlt round ei ctntni at c, hj which rostms they enu be made to 

































ultramarine 


S28 

furrii any angla with full miiFr. Tbc third piece, or baia af tfo {riwiglr, ii the 
COnucL-iing-har a b, hv HLL'iius of which tlte tvri) tide* are held fast ]J] Aliy 
reqmirM position. 1 

r lL-' ^1 tdiJig-pJale *• ? is LDiiiflT to* that of* a common aJLdr— rest, and it 3f 
ni-riTicd buck Ward or forward by a stcrew and ii.iinjfrj A* ( in the jman^ CTlHiHfr- 
Uj»n tbil phlc* and at right angles In the direct n in which It mor^ n hoi i 
]- ■ *i*i~ Co side ; within tlsi'i bos: tbc-rc is uimthfir nJidin^ piece citrrving tiic* 
tow or cutter I. Tic interior iBing-picc* t fj to movr. within the boi 

by means of a screw turned hy the handti o ; odd by thU mrnos the cutter i 
Cim bt* mode to iidviince or reccdr, nefn ;l common. sluic-reaL Thn sliding-bus jr 
M ^CcmnEcted with, mid movable round tbc centra c t el die viitut of the sliding 
trjffciigtje; and hence Ef the b-'* 4 more in*onv dieeti&n T the series e af the 
tnftugle must move along Willi It In the same dirfcUoiL 

, suppose h Wore req Hired to turn a body of the fomi ? in the figure. Set 

_ fi '" '" a , , r ^ *he proper anglt^; then screw die llin.ii nuts act 

Itpht^ which will retain them in that posit jon-r By meant of the fterew and 
hondtf! rij mute the did jag piece and cutter t advance BA near the- body p as \* 
necessary Eo [tim at of the required di-ttluirLirr. Then by the screw find llRTMflfl ^ 
nioTie afon^ the alseljn^-pluSe t 1 which plate will carry sluing with it die sliding 
rnccc, curving: iliu cutler f, the sliding-box j, and “the sliding triangle o e / 
But at will ho readily jwred red, that u the triangle dr /moves along;, the 
vertex r will describe a portion uf a circle ; and as the end of the sliding-hex* 
ii eonri-erled with lii-. 1 centra Cfth’: 1 hoS will move tdnJig alsraya parallel tu ji^lf, 
with that end touching the circle described by the vertex of thn triangle But 
the bfii j k and l:it> sSiding-p&ecf carrying the- cutter, ma^v he crmsiticred ns 
fonmng only one piece, fla they a! Way* D.’tiun the same relative position !u each 
?“ ier r altered by turning thn acrow und Kindle a. And hence the 

jeiUlt of the cutter t r and Ccasire c, may bo cousrdrrod tin the two ends of a 
etraigfit line, which nlwayi moves parallel to ibelf; and as the oeu> cud c 
always t.mdses the circle described by the vertex of the dlding IrUngle* Use 
oherend Will (accurdmg to the geometrical proposition^ describe the portion 
of a errde oquid tu it in every respect; and wdl thus, by (lie rcruhtriun of the 
hotly p,, tutu it of the form required. 

The separate IT, repn^euts a cunqavf roller, produced by ibifring tbff 
vertex of the triangle, or centre c, to the opposite side of the craneciing bar h 
rUBPEKTINE. A traniparcut tesinoiw juice, flowing either nstnraHy or 
artiGcially, by mating uidsiuns from a variety of unemuus trees, us the Iwah, 
pine, ht, fire. Tkc esaeatid uil distilled from Lhis resin is called spirit, or oil uf 
tiup.tba r 

T 1 TE_\Afr T A name given in India to die metallic 7\U£r Tike Chinese rapper 
ts alio cuUllL by this name, which is alluved with zinc, ami forms a verv iKird 
and white metal, hut little disposed to tarnish. 

r? T lit- tluuhle fiddlng-frame iu winch tho Bliceiqf paper is held lu 

receive tha imprreiiuu in printing, r 

TYM 1 AbL'M, or J rup^a. In Mecbanjcs + a kind uf ^heel placed mund 
an axis, or cylindrical beam, on the top of which are two Icrtn fc^ turning tha 
axis, and therewith th ¥ Weight required C 

rv m r- n^ 4all lS 1 . IflUe "’ J‘ hl1 olh<!T eIlartel *T» u ^'Hu printing, 

f llOGRAI 11^ , fhij art of printing, *Set Ftisnifi. 


V. 

s 

cAtdnTrt 1 ^^'?^ . A Ijcaulilul pnmuunit Ml* until TK«nt]y 

Jf“f l1 " tbe«3cld AjL-ut-'sfosf., 

u™ M ''T " 4 1S dt=u r lb Tf> A m«tWI I>f fnrrniit. nliribiarine viMasltl 
rrCU L Ml - V jWg.THMa b, M. Umdin. Thi, BWtlrmna fj ]rf 
tu caniului *alpbtti M tin; coi'jlinne mnitrr uf tihrAmnrilif, ^ nb atT Tation 
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niJLiItt by M. Tauettt* that lit had noticed 1 substance rrettilblmg ullvAmarmOj 
which Will found in a furnace u^d m the lUAnufMtun tsf HJsdft, Tlie following 
id Lite praCMi by which we Are told nn tilt ..fiurafei ^ €Mme 4 i^riL. p. iOi'i,) 
til trim ferine may bs infallibly prepared* 

Pi.ilvtrsjred quarLr ig 10 hfi Epcrf with fcFOT timES its weight nf carbonate of 
toil, thi! mass dissolved in waW, iirnl then praerpi tilted by tntirLiUic add : thus 
ft hydrate of idkii wihb* formed. A hydrate of alumina b Jiu 1 .*. to bti uropax&d, 
hy pramilating ahim By ammo III It. Th nti two cftftlkB Aire U> he COreMIy Washed 
with boiling Waters |he pro parti tin of dry earth in eaehia then to he ascertaimsd, 
by boating a small quantity and weighing it The hydrate of silica Used by IL 
Umdin contained M per cent-, and the hydrate of alumina per «mL 

Aa much hydrate of flitko ifl the if to he dissolved in b bcl loltllltm of caustic 
aodft fti it will take Up, and the quantity determined; ibesi itsdi proportion is 
to be token as contains T* porta of fln hydrous liliui, And ft quantity of the tiy- 
drate of alumina, to 7 fl pvia nf dry dtimma added to K wad the 

whuk evaporated leigviher, being EtmtimtuUy stirred until it becomes ft da up 
powder. 

This combination of el Ur ft, fthnninii, and lodli, U the basis of ultramarine,, and 
b now En bp coloured hy A snSplmret of sodium in the following manner. A nu*- 
Uirc of two parts of sulphur with dtlfl part aF an hydrous cnrbauatn of Brnioj is to 
be put into a Hs*jian crucible, covered! up, und then gradually raised to a red 
hewt r until li il well fused 7 then the mil turn is to 6c thrown, in t cry small 
qnamthin ut ft time, into the mitlri nf the Fused mftSS* A'i ftOOR a-s tLu dir- 
TBRBtme occasioned by the water in one port Lon h« ceased:* another portion is 
to bo added- Having rtlaimd tfrr crucible ut ft moderate boat for Aej floor, it ia 
to- be removed from the fire, and allowed to ouol. It now contains ultnifliiriur, 
mmfd with exms of -ulphuret: 1 IlC hitter rimy be separated By water, l.t’mi¬ 
ll bur is In rfcc-sa, a modcraU beat will dissipate iL IF all the ports ore not 
equally coloured^ a sclccUOEl should be maikj and then ihc unbalance reduced to 
a fine powder. 

Th]* cheap artificial product is equal \n brilliancy, rlfameei* mud durability, 
io Ihc mineral DJlrornaifne, for Whicfi WC paii], a few years oao, as much M 
five guineas m ounce; end il is now go eitermrily mamUhcUii^d as to be capa¬ 
ble of being Btfihsiitutcd for cobalt, from motives of economy, 

* UMBER. A brown Coloured eartls, prepurod as a pigment, £ee PnuTniB. 

U M SHELL A. A very light portable canopy, of a circulur form, framed of - 
rndbaling rft» rrf wbolrbcn r>, nr alter suitable material tamed with silk Qrctulh* 
end supported by a central s toff ovof the hnidft of penon^. to defend tliem from rain, 
or ihc icorehiog of the aun F s rays. Hiese w^E-known convenient nueMnfcs 
have received Bui Ittkle improvement in thtdr cnnslruetian since iherr iotrodiiclion 
liiiothi* country from the ijist, when? they ha vs been in [in? from time lmme- 
inufiftL Rriliih manufoiturans bftve, |m waver, hyp perries aF trilling □me 3 j(.r;ii;ii>tis, 
conlrivt'd to reduce the weight nf lhr-m constdcniBly; to give them more elegance 
form* and a more perfect and durablu action, cusiiLdering ibeir tlt-ndcr 
sTihi:;:nce. and the delicate mnEeriali of which tlieV Art: madv, tiiau tlipy hod 
previously attained: and ah these amdioltLLiofis bare been efluotbcl, together 
with a reduction of cmri equal to prr Cent, 

Our readert Wilt have noticed, that in umbrella frames of ihe UffOftl construe- 
Liam the ciii^s of the whalebone pre colatiCcIcd lo ths (up of ibe UEnbrclJa by 
means of a rinij of wire, find Eli at the ends of the stretchers are in like m amici 
jainted to the B slidsn»-tHbr, which is evidently a very' unmechanical arrangement, 
however cheap and rdiy of eiemtian it may be ; foe the axes upon which these 
parts turn, Instead of being Straight linei+ are the arcs of a circlip by winch the 
friction Ih sn excessive and unequal, as to insure Lhe speedy de^LnicEion of those 
n-ii-utiAl psiis, nod an early dismcmlifrnicnt the whine machine. Iu old 
fra-mei, it will like wipe Be noiiccd that th^ stretch ere Are connected tu the middle 
of e*di Vbakbootby pins pai-ing tbreugh the latter j the botes for thesA plmt 
of couraa wciicn the wluilebmies escecdlngly, and the subsequent wear of th&g-c 
pa.ru re-ducra their thkkn^fti 57 much, tlut they are frtquvntly I-rvakiug; 
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un-el 3 [>j ru pairs r.-Lptfred, frum OBe on use fir another, are ibc aulliew fit much eii- 
cnnTcnicti-CE in miny wealher. 

To obviate these deftfili, rach urSiiitclacmn id Mr. Cjlciet'i patent WttMln ta 
contLrjc Eed tfi I! i r lop by scponitr straight asrl, and in mch a manno r_ that they 
cnUllc?t sbi fa IIk-kijhIvm nut wf tliL-ir pljuccs ; the stretchers on the adidmg“-tube! 
*>re sonneted in the game way to the aLidrag-liiihei- j and the alrcichm nro 
j.<:iHIc-ifc to the tilinJFbuiifij mtfldllt prrfuritinjj the Litter, na will be mnierstuud 
UpQtt reference to the armerod figures ; wherein Ftp. 1 allows olM of the end*, 
u of the whdrbuiiM p * the IV r rule on ii+ with a pin c pitting through il* jointed 
tnid. itf. ^ allows a plan of [be braas plat *,—d lArlipp; * philc to wliidl ibfl 



whnSi-bone* aft jointed . ? ta the n pci terra ilitfiugli wludii the mnbreHn ftiek. 

f r denote the Tiirsi or Jl\ch [Hissing 1 through Jit- jxiircn, and lying im- 
bedd cd in ttivitEr* in the plate, wherein they iara etc*] fined by the b*tew* 
eF ike top bran p iCe, shown i._, Ftp. 3. I ,ie s trek bent bring jointed to th* 
kHdin^--lube in flit? ;= r.:..r;rir j .is before meuiFi.iinl n«d no i!! ns.tr.iuuilu 
4 u h one of ihe dgbt radi siting w h idehnn r-a ; A a ferns! o mode by tbs 
■if DGhtin e of si pert hr vsa around if. to receive the pin nr B3ds of ihc streteheE 1 tf, 
wiLhnni impairing !hr wh:.lebttnr; and tbp manner of ildflg iKei i* airewn in the 
ErniMVrr;^ fcctjrm in f~ht 5, lii which the KUM letters of reference indicate 
limiliir parti as art already described. 

_ fbe ranitmctlirn of -Mr, Dracmft poii-nt umbrella is in ao™ respects 
similar lo Mr. CnneyV. The each of the rfh* in ihe former hare dovetailed 
espBp these- iloietuila entering r ccram or fiotelles in A caps Wherein they arc 
•ttmtined by » plate, whreb is H wed dhWti Upon the *huli\ Sn%1fod of solid 
‘tb-ka, Mr. Deacon mfcbn them of mtinl, holltiw, and eof m them with dkrth 
Tantiihn] over, or with a cjifhi-r of papier macbe, impressnl whh tFrnamental 
r fl-'- = o rtsveringi to tbo TOrtbl Mai iistended to pn-veal lbs unpleasant 
amd dcitmctire etibeta of or illation of the tnrtal. 

A patent wai olio recantly %nkru mit by Mr. J. Cl. Hancock, of Bimur^Tlffin, 
ft.- mnkElip light elmtic tol'i for LEfiibreEl.ki, whins in (f»r Culkiwin:* rummer. 
Wiib.-w rods raf a silitahlo kngth linn? the pith <v>niained in ibemlbred ^-ot, 
md LEI Til pl«ci? #rr pnr tiier n ||k wfnM fir rod-,. The irwiltl. nrrriffl-i an Ielcii 
radm.-nl.hv |ilaoes or nth.r suitable ionL!,to the nijurml shopt j afterward^ tbcV 
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are coloured and vnushhcd, to sire lli#» the ap^wam* <jf w Lmleboite, 0>m 
r : ]]il Uf iho rods ift eJippEd with tip, tin) OfEier slid has »hfl 


Wipes El- 


woodcock which -re JbLte.ud «nl -W^ <° 

tWrT lint wire. ilLdbaln rtw®*.ll« I"’.«. ““« ! r f‘^ J°" u on w l!( : J 

they turn. Numerous other puna* bn be«. tok«n «t tor unuttwomeni. m 
umkvili^ tUieiiy bv the BLiriiAighjug inamtflictoi^ 3 tnr the MictiHat pnrwn « 
Ihf Bppwitu*, tmwd die - fnniiL.^; 1 mill the extremely lt-v price at which it 
19 mannfreturid. is a tinnier of Mtoulihisirot Id those who aits UttacqUMnirsd 
with the LiciiitieS at the workshops, t ( - *. -.. 

URANIUM. A wiciiil dhepwud l*y klaiwA in 1 <aJ, k■ fli* "™ m ™ 
culled pre* ttm'ie. In this, it is m ihe itala -l bulpl.ure. Ilut it I Vtwi, 

,H rura ut an oxide Ml the ereen rafci. or tmingUmiiief. and m lav ui,,hs« . 
[„ obtaining it tom pech Ideude, the mineral u lediieeil to a ime powder, and 
dlge.W in a nitric «id liH every thing soluble U taken up, 1 he mlutsot * 

tl.cn rendered as uenlr.il * pca-Ma,^ rrapnri.ll. hi, end ^ 

retted bvdror-rSl cm ,u- d throogl'il m loop a. any wewptale CWUmma In 
full nil- liquid "is f.Wd end healed, to drive oil all tram of sulpluretted 
livdtu R m.'lLU CUMV precipitated by caustic InraoiiU i rmd Lliepreapilak-, uftLr 
well washed, ia digested while still moist, in a ether ..trailg solution of 
rnrhonatG of HmLCCFnia. ‘ A I n* hiuor.-vdonmi '-pud .a oblainad, ''hieh. bung 

Eftidc fora few days, dcpuiiLJ an abundance of tine yellow L-ty-tala, ui rec¬ 
tangular pta These crystal. he nr eapornd t» - ™d heal, pee e«t water, 
rnrhanale nf ammonia, end wxygcu gi*. and tea™ » lj!act ™ ItjL ' i V ] 
tthiSl is easily reduced la tbs IHtrtaUu Hale, bV issuing a entre tit ol hy dreg™ 
gas over it plated in a glass lube, soil heated by □ .pinUate* TW“ 
iir^eut* a llTxif-^bnnm eolonr t and rasama in ilie |H}#d«r p Llju p me 

paMe, aecardtt.g in some authotr, of roditolicm hj any beat tliflt Ciui he 
to it Dr- Ure, however, infoTTUi ns dial .HI giwItH, ain't hemp louAed, m i. 
fumicd into a ball with •-vav, and ex r -wd in n dosed riijreual erne h : m 
IV mast vehement heat of apotmUm himi.ee, the U.knsity of wlneb gate 1-0 
Oil Wed E'-'iVrioda 11VIomc ter. Thus a \ i»■• ti Jlic hu icon was obtained, weighing 
03 jrrakia nf e dark grey eolour, bnrA firmlj cohering, iineW grained, oi very 
ontnr p^eUid JerLlly riitltring: spceflb A, ^ 
aruniunl l.lio hcen l-nu-d, wtieh has a hlwk colour and, when rn bed I 

.metelllo hartre. It. eepwly for fcnwpff » •» °' Ker l 

inve.tiwatedi. In consKiuenee of die eciimlj ol t]ie meld, The OXIflC pi 
mnniumiS t»ed in painting 11 pan poroddU. yiildwg a lute orni,^ enkiur in 
tlvi'TMiiuellmg fire, atidahkch a lie i:> ihstui which the porcelain Itself H hated. 

UfLN A vssjcI uf a row? or pilehcr-liie [him, 1 hs vessels cuqdciyed.in 
U, water hoiline 3t the I. a-tahle* have lhu« bacn called tea.US 11S n□twilli- 
■tnnditm every ncssiWc dev iatiim has been •mhseqnet.tly made in timer figure. 
•J'Jm constnioliun of ordinary Lea-urn* are loo well known to ollf T. fldai-s to rt- 

n'uiro elucidation, h»t wc ahall hem peer*hi to their notice ntie ihm ..* 

,nnm claim* to novelty, Whirls mils’, huwrver, h« receded ml:hre-m ad ek^ot 
stifle „f hixnrv, than one of great uilhiy. Thuilsharp s patent icis-iun, cum-* 

bined wills a tea pot in otio v*i*el. . . ,, 

I he .imv.Lvi- oh f'Mge esarepievonle a v, itseal mi .r Is thv iirdmary nr., 
fit TfrHd dial bokis the Whter; 4 the red-LuJ ;.,-ilcr HI IlS case i Inhw the huttolll 
of the case, die ndw is prolougedwi « lo form a pnall ehxmlier undeitieath, 
which in pcrlhnilrd al il* sulw with minute hull's, through whirli the water 
UHH bvalilii# if ililo the veM.fl/: when tile TaJra t-huwn Its the Igi.reas 
clo.edl it owned by [Unimg Lin: hver c- Tile infusion is rtfr.panted by the 
unbroken il might lines nt f. and the tea leaves by .huh l.^.tnig 
upon a prapjsgor porfnraliil IsofUim, through which * clear lu tin. lowest 
chamber g. frata wheueo il «* drawu oJl, ms wa#Lcd, by a lul» uins^-s., ,, n 
only in Kctian ui fiL The plain water is drawn fmlls tin.' t-.-.-el a hy ID* itns W 
the Ln.omh,: k i winch piwsrv dirreUj ttiiuugh die tea clumber; msd ■■ • > < * 
t ulJ rawed . nls In Krtiufl, If ihod.l now be observed thut hulh the . ■ k : 
h and i are iudiwed m one tube or case, lint they are tun ted externally into 
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tall pmvid;-d with two lever lmncllf^ p 4 h { 1 bundle on the left applying to 
and ilSife on tb« right a« the wal*t^L 
i* el comitiati recnairk, lEmt tea made from ill* 1 water in rm urn h 
7m™ *1° ” “?* ,u Ppli«l directly from a k^ketde, on perufenit or ib* 

i iLu y of keeping the water boiling in the urn. Tu remedy ihia defect, we 



*ulmvi to tea-urn tn^kiTS a dJfflimu nrrangemenL L *i tbe veiat-1 be placed" 
lliG ^esseL, (not id it) and thfi muiaJlie supports which curmcet lls* 
two would conduit inffirfont hiiat to keep the lufiuiait at ll proner 

temperature* Underneath the water-Trottl bum u email *pbitkm|i, instead of 
iiEnrrtmg- l(ic rad-hot benier, which is a Terr inconvenient, and by no meant m 
econouitrol Enode *T heating. 


V, 


3t>MC lierg ‘'* ur 031 malIer 8,0 Aii-Puut, SttiH-EsaiftE, 

A CoTer « B!fl P v "" ■I*rtn«, lo rnnuol or d!r«t t]» coltH* of 
Sonn 'T U,U f; W 05 10 >» -P—i bv » small force 

^ by. &rer.h™ mtobc on tb-> 

i*. I, 1 U> !? P f thc ["i^ncocfa HuiJ mi oa tub. or t««I. 

1 " * <e ‘“ rnUl 5 nuid 60 e *“pe, and prrtcM! E& ro- 

Vjtlvea are mumbEri -of the utmost 1moortanei? (.,■■■- ■ i 

.vMk^rp,,^ hjM, 

eombnetfed m a great Tarkty *f forme, Ef? adapt them «jd,i „„ nna i " 

Crocks Employed for drs-Witir uiT liniijdB are itrictSv j i - * \ t 

TBkra btt « ** ****** « ^ 5 
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the above mentioned Pitjedi, wr shall therefore noticr in thi* filrluTHf icrem! 
vaTU-ders w|ridi have uni been L'lsc here Specified. 

usually eonm^ nf n thin disc* nr dmnJiir plate of cn&tnl 
which entirely crosses the area of the Etcsml-pipf, whctl ^hld, being sup¬ 
posed by ztt ilia or spindte, which pimes diAlth- 
f t icalty through, or across i I, mid in (0 £ti c sidt? ± n t‘ 
the pipe. ™ npindla is either operated upon fry 
die governor of the engimv Or tij Inn id, setting |£ 
open to siidi an extent bj to- intercept more ur leas 
of it in fleam tn Eti passage to die engine. 

Ftelift Rer?miafrn£ IVre, is a contrivance Intro¬ 
duced hy Mr. Joshua. Fit id^ of the firm af Mau&LLv 
and Cix; the abject of which U la re^ulat*? the np- 
ply of the Elcam tn a superior miiiiJicrlo lliethroHli^TBl™ Ll-I described;. -l [i 
OQ&iiitE, 11 ' pay* Mr, Tredgold!, “ of 4 valve* placed in tile situation usually assignrd 
to the lijTotliif-vaJ rn. dial is, near U the pSflCtf where the steam is admittn-d Id 
Stic cylimk?r, Tilis valve is In bo opened nt once, at the Commencement of the 
sttwhe, so ai to aijord full passage to the steam, uid phut ulnoef, after .1 efltiaJn 
part of the itnAe in made, that (hi- rent nfu may be completed by the power nf 
thi* * bnm h Thus, by rattling the valra in be shut Sooner or later during the 
stroke the power of the engine may bo rO'Jnl.it^d- 

One of tin- and iltnplcii ccJIltnran ces for completely revenging the 

dsn-ttion or course of it cam,, water, or athET fluids, is (lie four-Way Cnck. It whj 
A dopted by Leopold, Upwinda of a hundred yearn ig**, And hm been Eubse- 
quentlv applied so very numerous- iiukUlCd; particularly by Mr. Trevithick, 
tu his iocoinotiT?' higb-pres'inre anginas, and by most of the locumoLiuiiistB of the 
pres* n t day. The uliti pied ewt ex titbits a vertical section 
of A four- we? ruck, considered os applied to a steam- 
engine:: at o h rrprevmiUd the communicnlinri with (ho 
■ tannt-pipe from the boiler : u, ihe pujiiLne In the upper 
side nf the pEsUyi; c, the pnSSsige to the lower side of 
Ihe piston ; and tf r the p=js*.vg* |n the ton denser. In the 
position represented, tbs steam Ls 4blniti| the upper 
part of the cylinder* And (lie kiwer part U open to itiu 
c^ndell!ier< but i f the plug, ur central mc-rnble portH*El 
of the cock be mcc^d utlc LUInHct nf & mvotulkin in «£thar 
dirDcisotip then tSie Rtoani is upentid to the lower part of 
the Undor r and the upper pnrE is open to tiie tzuai- 
donvEr. * 








77 if [J is on other IC^cntlriri of g:s.it simplicity, ftnd liEiabeCti much 

used* for npening and changing the commanlcftlinns with the atefim cylinder. 

In tko AimC'Xcd vertical section,, c k I Ins 
steam-boa^ into which *t^am is admitted 
bv the postage ft. Tbia bus U bolted to n 
"hv idcQ into thiTE compartjntnE* ■ 
IfOiSiiig In llic upper sid^ 
in; f t n similar paatsgc tu sh 
of ihs piston; and/ a p;^agi 

Tba aprrlLircj *>f this f , _ 

nre faced with hmss nmJ tht space betwcEn 
each opening It Ls csjnilmlly neCirtvtLry 
ihnulct not Ire lei* than fAth opening; ^ ii 
A block of meEsi with u cro3= cast Into it, 
eiju.il in length V* ItfO of the aperturea 
nud the Bpa c^bc twean I Kens ; (he block is 
genoiaHy faced witb brart, and gTuoved 
upon the plpi 1 , K) m to r Eide over it rttEim* 1 
tight; it ri rsiov-T'd by a rod, which p-asscs 
through n sEutfing-boi i. in (hie pmitiou a-f ifl? 1 iIMci the ftenni woidd pass 
through d Eg the top of (lie ptstsifi, wIllIsI '.he- ileum Wurath the piston WQulii 
von U. 5 n 
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pM! through *, to tie Oa wiling (he slide, d bMnmei open 

lU Th/lTlw” Mt-IU eKk/l^eVeiy eijttally p««3a o great dcfi-el, 

that of WMtm£ tie Steam that Ella tic passage* the rnorUde porfioO at tie 



■nlTCf. Watt. RfenMawcr, Murdoch. and ollirl ilenm mtcbanicLnii^ drvutd 
jnodaficatianj q: the D aeJ - H - r vuSvaa. by which the vut« tif ileum wn4 flearif 
otTidtii Thn io.Tfntiua al Mr. Murray in 1730, for the lame purport. ranks 
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very high in our estimation* being attended with Hera £rie|irm than th* others; 
We flEC&rdillgly give it iuSerlkm in this, place. 

0 hi the foreguLt^ P^une, ii Lba pipe conveying steam from the boiler, And 
ikhvcring Li into the ’desccnsLk^ mpe p? which .tcnntliAtei In the valve 

r nlug [u the l^licr pant of the cvtLndcr, by the aide 1 opening marked os a 
ded parallel dgmi m, wtule the * afire r opens a similar oommuncCAtioi I willi the 
upper part of the cylinder; so lhat, by the nlcecsalrt opening and ahulEing of $ 
and r T steam is admitted above and below the Platon, i ls the lower end of the 
eihiolkm pi pc. joining on to tfao cumd^s^ andllu* pipe opens first to the lower 
part of |he cylinder by the vrdve fj and kadi oJjo by a perpcniiiciLtiUf o«m tin li¬ 
nt ion of the same pipe v*. to a ralvi* g, by which i connexion is fijrmod wit El 
tllC Upper part of the cylinder- e two aperture* into the Cylinder, tfdlcd 
nozilei, ire therefore euminon bulb to the admission of stC^Liil aiiil the- forma¬ 
tion of it VneuUlm, which a&rcoululdi simply by the working of the calves. For 
os lb? figure-noic stands* r is Ini only open Viiv a in thu ate ant-pipe j: CfOis^^ueiltly 
Etc am would enter above the piston flj depress Ii, wMle a vacuum would exist be- 
lyW ttn on account of tbo volts t being open to the condenser, As bodel ns the 
piston reaches the bottom of the cylinder, thtf valves r and t a oust bp shut, and 
uand y opened; whan tbo ateiun.being no Iungvr nhU En get through r* would 
ppas down the pipe p, And enter the lower |i-iPt of the cylinder through ^ Mean¬ 
time u bring opened to ihe cuniSeuacr by lie pine v P Would cause the nacc-SEary 
vacuum above the piston tn permit ita uircUtr which hemg completed, the valves 
most he again put into lira position shown iri tbo fhpiri*. to produce it* dementi 
iuijI vd am li will be iuffitkiU Eo state that ihusc TUtve-t. .Lte operiiLed upon either 
by lEvm, paiakg in a sle*mH%bt manner through the aide pipes. oirtbnE wmc* 
times, the ipiadfet of the valves art made to act one llutmgb lb* ather, in 
Storting* in tbu present iiutiia^ when they arc worfc*d by external applica¬ 
tions, 

iJy this most Enp.cniou s Cpntrivflnca na waste of slcuu arU^, eicepling in tb? 
small aperture between the rul ves; find the liicdon h obviously ruUdli le^n than 
in either ■ilides,. cochi, ur |ierloijits uny other kicol of v-.|]>v ; eIvc? only reaistance 
ta their motion being Iile press ore upon the upper aide by the itcaui. wbrU in 
tlisir oeats, Tbetr cftst p cniujj.it ed toaJidc-vakcSj Is HUM ft gKtUer; bnt nil they 
are DOE liabLa to material wear H and work with g tea: accuracy', tljc extra ei- 
penB# duu lint pevimt their very general ^.duptiiiu in laf^t cuglli^i, 

1 llnvili^ thus briefly noticed n vciy Important ctai^ -f rolveB t we proceed ta 
d^ribe another btnd^ which buvi: atrijoger dairns Upon oiiT a tU'U tion* bj 

Will be immfrdin.Edv ncknowledg^l by Doming them. 

jTa/rll^-nferj, are weU-fiticd cuvtr> or stops to aperture j made in the 

upper part of a baflaij and lorul^d i-£ inch a degree ooly 4 ls ihc EtcOm will over- 
comr when it cxccriElji the mpEred prceiuir. The caQtrh'anc^ in nearly its usual 
tbfuv. (ibo ateclyaldr) wav invented by l>r. FapLn, in l^^^nsaa nppendage bin 
apparatus for discing bunos by uteam at bi^b nrersurc ; but tbo Gral npplica- 
liun uf it to the steonwpLgLfi& was by Satrary* It nct-ived inrtifl iropro^itu-nt 
by Beightnn in 171^. tiEice wbosL 1 time the same form continues to be used* os 
will be' r£Gti ) ~uii£iJ In numerous! «h u am apparntuEe! iu various parts of this work. 
Mr, Tted^ofd. in bis able work on the atcam-cttgilie, nbservea, that it would be 
a great improvement upon Biifety-vnlve*, if they could be in coosirucktl <0 L-0 
relieved uf a part of their !oad p wh^n raised from their Beat. With the view of 
circling lid* ubjeet ill ilie Hfnpkd poaiibb Way, W sttg^lud many yeoFfla^o, 
(see [ItxiAter ^Arto t AjrjWidr^ t the employment ftf a b^ni 1 ever, in- 
■taad of the straight urio tn fi&tnrnOti me, the ri.:tion nf ,-liich will be uiLdcrsload 
by rcf^ftflce la tbo subjoined dk^;i'^m r wher^m Li also repfUMted some Other 
Liii-.sificMLOUS of the safety-valve,! which it is ptoBilmed ore worthy the cottHii^eT* 
ation dL the practicfli man. 

a rcpre»enta an Aperture In the- upper part nl-a boiler; over tills aperture is 
fiitvil a short tube b, Inroed Eruc at the tup wjji a round edge, 10 I lint a 5led 
plate r.dl-4 and snftoth ou m under *itk p may touch at every pn?t; tbil stocS 
plate is rusp€od-. :> hy a joint, to a curved lever d, wUubc fulcrum is at r, aud 
which u luadtd ut ihe other cud with a weight of 1U poundi. Now, m the 
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IzYtT Huh a power fiflArr, (oa itown hj the fiv* etplat dotted spaces,} the plat* 
** ia pressed down upon tho of A r with ;i fotre of 50 pounda; but when the 
lever fl-nrl weight are raised, by Lhe p rewire of the steum, into tliv pmitiou 
-hown by the dotfl, the force acting against t)i steam is rcdiitfrd to dO paundlt 






ni.il, in |iropqrtian to the firce of the ruih of cIle steam, by wbjch the lever 
would be i.i : 5 cd hklifr and higher,, would the resistance be red need to 30 p 2^ 
&c, ns marked, This vd'.j mil*hi be endued i a Uiuul, in ft bu* t with ft pipe 
10 coruhict off the wniie steam, # 

The subjoined dinfirnm b cxplanntory of anotEirr made of pradccing ft similar 
remit, bill by different meillf ; ft !» thfi Aperture in the boiler, on which Li hard 



fl gmwYiCtft] plat* or valve seat; A ig a steel eupvuilve h turned rounding at ibo 
resting nn the Beat, qnd suspended to » straight lever c f wliiifJe fultruiti 
if ill d. At r t is the weight ruspended ti> the sxJe of n little wheel. wIiLrh is 
jnfldo to tm verue frewEy the Upper side of the lever o„ but whereon iu rang* 
may bo limEsed bv means of a sliding Hop /. provided with a at-! fUrew. p is 
the raj.vo box, and A a pipe to carry off tbe waste steam. ft will now be obvious 
that wlien t he steam 31ns the valve, the load on the I ever will move towards [he 
fulcrum to any eitvn l lltfttrcil, and thus the baiter may be relieved it? proportion 
to the exigenry of the case, #|t icarccly need be ranuirked, thlt out reason fur 
rrmlting iha valves with edges pressing upon tlftt surfaces, was to preVtnl ILl- 
jwiuaoListy of their stinking in Siitlr leati; which, wtlh the conical pIii^Tftlvrl-t 
ia i cominon Dcourrcncrp end one that bin been productive 6f aerious acCLtiknd 11 
h 1 ^ufiiiy-vali-n empinyfd by MTtmif, bje caltnlalod lo prevent adiitlinn to 
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aS ^n^lid <n 3 frr ‘ L ™ Urg ' lH ” SI * 

the aperture of the Ibodfr, ‘and ,tEal '; * b “ h ™ h “ le 
rraovL, ivriHiiiiir *gain»i ihc under .urfnct oftKt-1 1 E-nii, nU.es 
the K nod cr^pl Tilt plug i- l°"^ d , b - v * 

Handed Suit inride the bSl, hr wMl laid dueclU U k >ai> 

aecidei." «eJulied by the banlinz «f 
nf -d, fluent ■ 


tlm! 



I'fffu 2 . 



LL (PGVUt.1 t ii>-t -, O .-* r | ■> 

their OHClwncM, to setui to youth* 
lion of n rrli-acting safety* value, flf n.V ». <" 

Slj CSCMASS ±";:r P -t.. <■» - -■ 

■‘■Maapr.aL.,»«u *. i», . 11.1 iRtoi.. *. w ~- 3 
"i. k,c£sj?i toULtog.. - ji *.«.i a. 

|^]]*? jj capable of ^nErtUing- TH* opening ™ K*™** 1 wlth 6 spberltal 



0 , L!eT p^rl *f wlikti i* W, filM U*iU of inch * *i^, ^ 

ir.LDntlv welaR *s to pr«i vil^b ** man# pound* jw *iuar« V" V-,^ u » 1B 

Hitcodmlthe fetrcnctli J<( llie ileum. al ft ma*imvrit T in lVil bnikr^ sbcrald rttHw 
rnkrii Id : ite Xvwmi effitft rf wlikH rfl l* ^ ■*» p^rdlv J T ^ 

s ._ (Vrj^irtn v i}--t+ q± |he verv iiiftftni ibe fltefttn imm ftt tlkftli L[£grL"r H-f pwf- 

ftWSSta raLW a ttiselinr ea i..l»tlv tat* |,|n« ; The 
k-ctfena -ire meitdv Id pnvgnt the tall Bl any time frttw faUit^ nil its seal. 

From' the ualiimeuf it* construction, requiting HO pneiing or Bltcutuin, It can 
he ratiffly .croud from the interference of CMcleas nltadsnb, end -t pipe nil 
be TUtaehcil In liw- branch uf tibe boi, awl ccntinund into the chimorj, or eiij 
0 *er eo^Eoicrt place of di.diarge. 1 ■bouid dot reeompend thv .. I the □ be 
used*, a whatilulc f<*r the orditiaty Klfeh-velw, (ndgnperf} sn cb].<.!,) but in 
all ease* in iMna, and *o luaded, a* only i|| be brought into in-Hun at a »erjf 
IritUjLfcZ Eu|i|itLDT] nil prtf3^UTE ftl >QYt thilj to w filch tlic nther valve U ^ts^Jrted- 
wou]i|ba IbBfld of the id prtvtutnig Uld bujliDR 

OTOT of the fee* pipe* of boilers, when the ttwmi over t hum arr inert eu drjiug- 
itove* m priDl-worVs, Uoatds-wciri*, &ej. 














VALVE, 


sut 

11 T ought to stateilml T bad this dcHTtpLidd of tb]?o m use For uprirdi 
uffout WftUHi with tie greatest regularity of acLiotii." 

AnotnET valve, of a veiy peculiar description, and especially Batted lo nftWd 
Heeurity agnmit CZf&ctfon ID Urge boilers, wru hi Tented by Mr. SockE, uf Lara- 
brth r vEkO r«eired ait honorary reward from tile Society of Arts, for she cotn- 
Ikiimicatiaa of the invention- It is rrpfettmted in'the fuihjni n 1 ,‘d cut 



Instead of the lid which cavrn the main hole, H copper pkte or dish k to fw 
■ubslituEed, W shown Ltb the darkened pnft of above figure: this copper di(h u 
surrounded by a ring of the same metal, by which llie phiz b fu-tnly screwed dow 1 1 
ufKtti the rim of the main holt. IntZkE middle of (ha pints h fixed the valve, of which 
/ is the collar, mock urban or brais; d Eh* plug, which is pwund air-ti^ht !□ to 
the collar* and ih kept in its place fay the spiral spring which surrounds its itcllii 
end the stay r. t fiver the whole m thed a cfoa-piKe u, which u firmly scrtited 
ilrtWEi Upon" the ring that secures the dish- In the croci-piece^ works the 
legulmiEt^ E-cr&w e, wfaidi may be screwed down upon the hcod ef the plug. 

The opera lion of the Cake is easy in tindcrstaml, ITir copper dioh is only about 
one-fourth the thickness of the other ports of the boiler > and will uot therefore 
afford the same resistance Id the steamy when this* therefore, get* beyond the 
ordinary press ure. it will cause the dish to become namawhAt convex and will 
thus leave a dear space betweea the cellar / ond the conical pJug d* for the 
Iteam toeiCipe; u man as the power dim inufae*, the plate will, by its elasticity r 
return to its former place h and by closing down upon the plug, prevent my 
fil/thcr escape of ite&fn. 

The object of this rake is not iq much to regulate the working pn^iurt of 
the itcam r hi to act in cod of the common volte, be affording all additional 
aperture. Its Clute the steam should acquire a dangerous degree of force* It 
differs from the plug-rajve» m enmman UAC. in this circumstance, namely* d\al 
in the latter, the plug rises out of its socket, in order Co allow of a mehl for the 
Steam, wberesa in Mr- Suckl'f, the socket |%s away from the plug* The chief 
adfoutage resulting from this is, that if any adhesion ihocdd 
have taken place l^twcen the plug and the socket, it is more 
likely to be overcome, oil ACCOUIlt uf the great surface of the 
socket* with ilA attached copper plate, which h exposed to 
ttiH action of the Steam, 

A iubsEj tute for the common IwdUcooli, used for regulating 
iho height of liquids in reservoirs, hit* been introduced by 
Mr, DonialU of Fentonvi3Ji\ the construction of which is 
csbihiled in the Annexed sscEjoo : e$ ip the mpply pipe, £■ tho 
valvc t (shut,) c a Ooal con netted to the valve by Aik Upright 
spLii-.l?f\ A* EJie Water is drawn offi tile float descends from 
Its seat into the chamber beneath, allowing the wm F r to poor 
through tbc apL'rrujLj shown, into the reservoir; the final, Al 
It rise* Ag lull with the water in khe reservoir., dwt the valve, 
fiiul ihuiii ufT the supply of water, when ii has attained its 
pTupsr eloTation. 

We ihali hale close the article Upon valves, referring the 
render to eLl- machinery Itefiirv mentioned for fhrtbcr duel* 
ait£ ! LtkawUe to the artkJi Wst^A^Closet, which 
mainly kksuIb of iralvoi ut s rery ingeuious coniLmclioia 











VARNISH. 83fl 

VANADIUM. A gulf iIurwh! racial by M. Stlitoo. It bu been 
brieSr dwcribsd in a letter (TWO M. Bertriiu* to M. HXdwfc from which th. 
f..n., »;np U on fitxart'“ M- Sc&lrem, director of the Seliotilof Mines at Fih- 
lun, whilst engaged in examining * variety of iron, nnuukjMa forlt* Ktaw 
.oftncvB. observed the motllEt of a mibsUUK*. the preptrtlM of whwjl differed 
from all other known bodies, hut its nuuntity was bo tltieU as would bate ren¬ 
dered it tedious and rspeniiro to collect luiSeient for a correct ex#fflro«Han of 
iti nmoertiea. Thit iron wes from the mine of Tabcrg, in Smotnnd j the ate 
merel/contained sourcei of the tnihstanoe. Finding that the pig iron enntatned 
far mure ef thio principle than the wrought iron, Ml. Sefetrom theueht that 
the leorilE farmed during the CGOPmou of the pig iron Into Wrought metal 
might he a more abundant smirce ; a conjecture confirmed by experience; so 
lb^ haring been procured, he went to M, Beraelmi to complete lie 

**Vanadium combma* with WJgA to farm an pride and an acid. The 
acid tt red, polverent, fusible, and Ml Bolidtfyinjf becomes crystalline. It » 
iliwhtly loluble in water, redden* litmus, and forms yellow neutral ulu, and 
orSnEB (.balls, Its combinations with acids or bases bare the singular property 
of sudden Iv losing their colour; they resume it only on becoming mild again, 
and being then rt-d«l*alv*d, preserve their colour. Hydrogen at a white heat, 
redtlMS Tonadie acid, leaving a coherent mass, having a feeble metallic luslrt, 
Olid brine ft eood conductor of electricity, but it is net certain that the reduction 
Is Complete. "The twite of vanadium Is to we, or nearly black, and (Wires 
readily in add*. The suits are of a deep brown colour, but by the addition el 
A little nitric arid, cHcrre*™ bjh.i 1 become oF n Use Mua colour. The oJtidc 
Mid Add of this metal together produce other ®omfama£m]il t ytlkw, ind 

fnd, all solubk in mfccf. , . . * , 

Wiicn tha oxidt ef vanadium ii produced in th# humw wmy, it u wJSubl ff noth 
in water Add Alkalies. Thfi pnrwnen of A Rill rendsn it insoluble, Hnd Upon 
Xhh cffnlt may hi firamded A proceis Air it* prop*raiimi r fidoi* iht bluff- 
pipe. FsiuLdium colours flura of a fine gfatfTU in t hm respect nwIlH chrome, 

1 FAPOUft* from ihti tcrrElinstAtiLei of i±a Formation, may be considered to 
cnmijl of tiircitic]? minute Vflkbj of water or Other fluid inflated with Ail- 

Sen StI4W r ALMHOty ftc, a. a a 

* V AFOUR-BATEL A closet or room. tu which a person eapoaes hu body 
|o the fflCthm of Tftpout introduced by a pipe from a boiler. See Bath. 

VARNISH- A solution of rainoui maiLur, which, kid «|H3P the surface of 
id i d bodies, becomes bard, glowy* impervious to mcditnrr^ and give* beauty 
and durability to them. Under* the iturtl heads of Lac. Coral, MistiC, 
CiOBTOMOTCy and other resins* wo h*vc described the protean of preparing tat 
n Mies From them ; WE shall tfiercfotff m thix pkC* a general. bni ccncise 
view uf the subject Thi dfBltt are ritlier expressed or es&edIlaI oLU r m aIiO 
atcoboh For a Iac-^ amlth of the first kind, the common pakiter t ramiili b 
io be unil-ni hj gently bollmE Si with some mere mAstich or colophony, and 
then diiilUd again with a lltUf more oil o!'turpeodne. The latter addition pro- 
mules bulb the glassy apprSi-Jince and dr>’log of the v&fpiah ; of thli tort ti iheo 
ambx^r Tom lib, To mike this varnUb, half a pound of ember ti kept over a 
gentle firtr in a colored if on pot, m the lid of which there u- a HTtah hoW, till it 
is otraerved to besoms i uft, And lu be m idled together into one m.isa. As so<in 
Am thlf b ptfceir&dj iht Teasol h Eliken from off ths fire, and suffered to C«ol A 
littk ; whtn A pound of good j-aiB'tflr'e varnlsb b added to it, and the whole 
e offered IP boll up Again ^vit ih* flrp, keeping U CLintinnallj xlining. Altar 
tJjjj it ia agikin removed the firt ; and '\hm it ls become sum#whit Cooh 
, pctflnd.of ail efUrpentine b to be grndual!? jni*Ed with It Sbcmld the Tarnish 
when It is naul hmpptn to br yet tod thick, it nmj be Attenuated with more oil of 
hirpentio*r Thi%Tamjib has always a dark t^fawn c , olouf + becanse the ADabir 
i* pvdftbuily hslf Wlflied m this opertldon; but if it be required of a bright colour, 
amber powder i^Ult be diaiolv<d m transparent painter 1 ! Vi£msh p in Fftpin'l 
m mihin g, by A fC3lit firr. 


varnish* 


MO 

At nai instance of the *CGuud sort of lac-varttisheB with ethereal nil* abme, 
nity hi,- adduced the TiraUh made with oil of turpentine* For making ttiii, 
mastich alone II dissolved in oil of turpentine -by a very gentle digesting foeat t 
ith flow j_ru ~b r-eaielfl. llusis it the TAftiisb Used fur the modem IransiiiLreiLcEes 
employed ai irbdow-blitidip fire-screens end f'jr fctber purposes*. These ftfr 

CDimnoalj print*, coloured OH both eidcs, and afterwards coated wjiTi thli rar-* 
Jlish on Ifiuse p^-Ti-l ihiit ere intended do be transparent. Sometime! fine thin 
CflitCO. m Irish linen, h Uafd tor thin purtW#*; but it requires to be primed with 
a. lolntiori of iiingtaa befutv lb* Colour is laid an+ Copal may iftlfo Wdlssulved 
In genuine Chfo turpentine, according to Mr. Sheldrake,, by adding it in jwwder 
to the turpentine prerlnud? melted, and taring d U the whole ia fused. Sec 
CorftL* 

A TarnUli of the consistence af thin turpentine il obtained for aerCHtatfc 
machines, by the digaaficju, pf one part of f las tie-gum, or eamitcliouc, rut into 
■naaH places* in thirty-two parti of recti£ed fl oll of turpentine, PrevliUilly to in 
being Eir« '-id, however, il must be passed through a linen doth, in order that the 
SUidjasolTcd parti may he left behind* -Seii CaueTcifoye, j 

llle third sort of Inc-famishe! ccmiista in tile ipirit-rsmiih, The mast flolid 
reiiHi ysdd the most durable tatniahea; but a varnish must never be expected 
to he harder than the ream H&tnridly H nf which it is nt4fl* + Bui the mont solid 
feama by tlifimsfrlv ee produce brittle vermabe#; therefore somr thing of rt aoficr 
aufodmee must always b<; tnilrti with them, whereby this brittleness is dfml- 
at! bed. For tbu purpose gnm-diMm, turpentine, or haluuj] of CCtpoifl Ire 
employed in proper proportions. 

The celebrated u French polish 1 ' h effected by a spirit-mnud? K treAEcd. in a 
peculiar way. The folio wing mode of preparing and Using it may be relied Upml 
aa genuine, being extracted from tliaE very accurate French work, the 
nmrt TechmJnjjiijne* The vans ills j* composed of 

G uni h tiuilurach % * k . * {1 ot A 3 drachma 

Gum Untie m dropa . . , _ . 7 im 1 

SlmlMac (lEie Tellnwcr the hcLtcrlj . M „ 3 hr 

Alcohol* of spe. gm. . . 3 quarts * l pint 

The resinous gums are to be pqundFd, and iheir niminn effected by continued 
agitation, WtEhout the Aid of beat Wh eii the woods to be varnished are very 

|™H* 7 aunerft and L drachm of Venice turpentine. In order the better In 

dmd* ihe restnip and to cause them to piHtcal a greater turfaec to the aclTon of 
liie alcohol* they should bo mixed with an erprnl weight of ground giii*; the 
lflEter prereFUitm the duir of ihe resin from fr ruling clotS:, the anlubon is- thn^ 
easier made, and in leas time. Before applying tha ranilih, Ilic Wwld ahotild be 
made to imbibe a little linseed d&\ ic must ttlco be rubbed with chi ftunnel, m 
ord-cf to rc in me Lb c exc£H* of oil; bloltin-g pap? t may bu used for ibe arnii c 
purpose, - r Smdy-iificd saw-duJt_ Afterwards the i-mnlih ihouM U applied, 
by saturaELUg with it ft piece of old soft e(tarM< Linen cloth, many tiroes folded 
3 n U* a sort a( ruibjan* an d rubbing ft enflly qn tli 0 Wmiil, turning Lire Jltiru from 
time to time until it appears niuriy dry. Hie linen should ho sMurxted afn-nh 
with varniih, and the rubbing be couijjmrd in ihe same manner, until the pares 
of [he wood cue completely filled. Corn xhould be tajltil nut lo make tlie Sin ell 
luo we r. n dt u.F rub tchu bard, upedally at r he brfiinning of tltt OpcraiiaeL Wkn 
irte ramish stick** fir been me* faeky, a very Htn4ul drop of olive oil u to he ap- 
piEed with the end of o finger, cm bo only all over ihe cuahiuu. The Jimibing 
M vdecLfd by pounng a LiiUc pure skohol upon a piece of clean hoots, which a 
hgutlj rubbed over the aamished wood; and ft* ih-s linen ond Lilt: rjuuiah dry^ 
toe fftW is Tuhbed more bristly, on rrl it tikes a be hue jfn] polrsb Kke a Enufcin g- 
glan. I 'x® or thrre coatings of rarakh ore sudiclmt for woods .net very 
pormjj. # 

A fine enhnirh'ii Vtimsh may bo obUnned^ by dlssolrin^r eight ouncet of 
gom-ijiridaraeh and two ouncee of Venice turpentine m (flirty-two oulfcev uf 
aScuhol by a a^itEe heat. Five cm™ of ahctl-Jac sod am (IT tUrpcntisr, dia- 
w us nriy^twn iitincea uf aleobol by ft very gentle heal,, give a harder 
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earn tab, but ci/an*ddL*b nil. To (hew theBohiSTon ofmjin Sta usirT-uiht«■ lv prefer- 
abttf id many mpccU. Tkb IP siik:Ud by irilu raring W ounc* of po wrdcr of gum - 
Cmps1 t which ba* beeiq well dricdJjy agamic h-euit, whit a drachm oF camphor, Hi ill. 
while th*M are mixing together, n Jilin et by degree* ftrot tKmttaa of the KtTiKlgTtf al- 
culiol, without any digestion.* Balttflei this and the gold Furnish there is < rdy this 
diffrunce, ilini some substance* tbuL cumin uni rats a ydW tmi;e bit to W 
added to tli-c iaLtcr. 

Oil-Tjuuiiltc§■ an, 1 commonly mixed Imuiediattly wilii tin* colours, hut Inc ar 
Uequcr-VGmLhfrs are laid un by themselves upon a burnished coloured ground: 
w3ii ii they urn intended to be kid u|H?tk Ptated wood, a ground should' be first 
given them of *Jrc>fl£ liz*, either flun a, or with acnur earthy colour muted Up 
with h by Ievii'xtiAiv,. The gold lacqucf k limply rubik*!. over hrn=isi, tin. or 
silver, la give them A gold colour. (. See La^ueo.) The coloured rai elb or gums, 
slick M dragon khbJoijcI, ic-t arcmltd to rvdnur rdlttyKi, 

The eiBentiid varnish £* consist in% wiluikoof rrriu in nil uf turpentine- Tlve 
varnish bring applied* Ibn Atntf&l Cldl Hies aft* ami leaves the resin. This in 
Uifrii only for painlingm. 

Before a rrnih if delved in a fixed dh it is necessary to render the oil drykf- 
For thU purpose the nit if boiled with metallic: oxidca, in which operation clit 
mucaiajfo of tliooil combines with tta metal, while the oil iuelf unite* with I he 
oxygen nf [htfojkide-* To occekn'at* the drying of this ramish, it is neces-yu- ■, lo 
aild nil of tikrpentiuG. When r.iiina arc dissolved in alrolick the Tarnish diicn 
Fwry speedily ■ A&d te subject to ermck ; hul this fault lb eurrecied by adding a 
small quantity of turpentine to the mirimt* which render* it brighter, and Eos 
brittle when dry. 

VELVET. A rifli kind of silk or eoiton dnlh. Sea WriTija 

VENEERING. The Art of fixing* in a firm imd dunhle minever* very thin 
|gai€B of a fine or unjwrkr wnadp over a course or inferior wood; so is to give 
the liiltor the nppeEjaEire of m wiltd masi of lh« Ttlff thfu bavft urc 

Called venccn, dim Arc cut from iho logs hy hue saws, now nsiniJlj worked In 
macEkiucry. Sec Sawi«g j M ArmsilaV- 

1 liln-krl work is cifechd by vfp«^'cut mto sin table pieces, for the ftlUBOHA, 
The thickne*^ of veneera is from a tenth to u twelfth part of EJj Lrteh. Vr ht k ll 
tbe dimcjinicin# of tbc-H have hmn nkely BjSjuitmi to the work lit hufld. they are 
* gbjed down ; and. tlifti cLe» work umy he solid* they ire pot into a j*r«i marir for 
the pnrpoac. Of vtv held down bv pknka mid poka, «L ..ttine Jvyiiniat the bpnnn 
of tbe wnrkabop- IVtien Ulr gSue k ihorocLjfhty dry, th* work Ifl taken from 
the piessca,. xnd finished by fljnootbmg-pEuiiui^ acrapeFB, fub-tkin* &? rT Mild 
afteiwajdj polished by sEmrc-gmsi bruikin^, W&llng, f nmFihing, &C-, acttitfL 
UIe; in h may he rcqnirril. 

TENTILAIJOSt The act of nmovAiing live air af chamber** bouses, Bhipe K 
and aU kind# of bnildingi Or plju 1 ^- We may exist for severed! day* without 
Cbdd, but V. L- die* if deprived only for a few minutes of uir T A a air is. necEisar^' 
to life, so is pare air to bealtk Eut it uppriirl tliut ihia Emportunt thet cscupes 
the aileulian of llvr greater part uf inankinil, ^ho AIT Jirum? to blame the ronk 
or Lho pmeyor for tk* greater pnit of iheir ailments, without reflecting ujujm 
the knpureoir they may bavo heen in spiring at ibe role of ibout two £?al3ti!iit 
per minut e , 'flic oxygen gas, or rite! portion of the Atmosphere that enters the 
limga, is ckauped al each respiration into CAihoiuu acid pss, Tl.k jjih, as k well 
JraosrU* U poiscutouv, if insptred aJcne,, nr even if a large proporiioai of it bv 
mixed with tile atm aspheric air. Bin bjf an admirable provision of llic peal 
Authrr nf Nature, ibis coEilamluatelJ air u rendered spccificAi ]y lighter tLjirt the 
pure atmiMpherr, from the be&t itlkes derived Ffum the [LliV^. andcCceeipu-tltly 
rises, aluwy niif heads* during the short |iaufle between our ; thus In- 

anting tv us always a pure draught of air,. Ltydcss we prevent it by artificial 
maWt 

It irirtut, buwenr, ul nr ays owing lo_ a dvfirtency (if oxygen, that the nlr of 
IWitta or crowdedpSoces bfcnmes pernicJoLts to lieoMi- A cuundl of hi-alth* 
cjiaidished by the Ftench goseroment* pros ed that in an atmuaph-nfe which had 
tint lost OhC'lwentkili port of its oxygen, on unlond miasmata Waa difiVs«d iu 
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vnpmire; that by snJprndmg^ in EJth atmospheres, n glass vessel AiEfd With acF, 
(Ifa vapour diJTTiHMl ill [lie bit- became cond-eilSod Oil it? etirFAee, and (he Liquid 
iJjLLi oliLiiJit J by ccmdcnretinn, bring cnlfeelod In another TMiel suspended 
iJmlemratEi tie former, nha]^ Af^iddtftir, and .speedily undcr£to» tltc putrid 
fE-rnmnUtJen, when exposed tn a faraporalure of 75' Fahr. 

Certain gm-utU atid other Vapoura may N milted With the air we breathe, 
willhEJiit producing any wm marked inconveniencej but I hi? etfrtls of □ mixture 
■of BSin v other kinds are highly (kagrrvlU^ null more quick in their Action than 
eren thmt of an Tim 1 miasmata. A constant renewal of tbe air is ihsohifaly 
necessary for Ita purity ; far in all situations, it if ntffferiflg either by its vital 
port being absurkd, Of by impure vapouif being disengaged and (tiipcn^l 
through it. Ventilation therefore renolve* Ueulf Tutu the securing a constant 
supply of fresh nLr. Rooms cannot be well TMtillKttf, thfll lure nn outlet far 
llie oii\ end tbi» h Irijjii ilic superior levity of foul air, should be mode ril the 
bigh^E point that can be obtained, md stf arranged as to liiifuu the fresh air 
ibal enter* over the upper part of the room, anti nut inconvenience tbn person* 
in the room, by descending Upon them in a current. There ihouid bo tfeCLiuitiey 
to pay rooui, which on no account should ho flopped up with t chimney- 
hoard, aJ is often tbe care in bed-momi- W*have (farm'd also, in many houses, 
that the tup sashes of window* uf ibe upper im™ ore rood* foil; now if the** 
Were made tn slide downward, ihstcod of the lower sashes upward, intreueJ 
salubrity, u well aa security, (tiapeciidly in the *ft*e of children,) would be 
obtained- In u hftSrVvr way fresh air may bo made to enter an apATtmen? ft 
should be, as fir as may be practicably At th* part remotest ham the fireplace, 
in order that it may invent tbo whole epiutnienl iu in passage to the chimney,, 
The most e Hective -p&riesaf ventilation is (hat in which .nature if adopted Oi the 
guide. The simple action of the nm, TJO k*fi than the devastating phenomenon 
of tbe African tornado, tend In the same result We hare only to change the 
lemper+Ltura of the air which sumo unde us, and a now portion wlII rush in from 
tbo adjacent and purer para, fa supply in piece. From this it in obvious, that 
a lamp placed in an aperture of Ibe ceiling, in any large and crowded room, 
Will land to purify the air. This ii precuTofy the caau in" oar large ibeatrey ei 
that u( C&Vcttt (iardcJX. where the great gloss cbaudvliiT, With its numerous gris- 
bumero, give* out a great quantity of beat, Immediately UEidCr a large ftinnd, 
which pajiwi through the reef, into the open Ekij. Tbe rarified air which thus 
rtiihr* through the funnel* i* caaiLaatiy succeeded bycontmumu fresh currents, 
entering at numerous apertures beneath, fn restore Jij? equilibrium ofpresnure- 
NoC withstanding (hi* Arrange men! is calculated to render (be atmosphere of 
crowded places more fit for mpintiatip it is productive of £ painful and wriotiS 
meonraiiem-r iu those persona who may be situated ntar to the apertorea hefore- 
mentioned, where the fresh air enter*; they ore lhti4 olpoocd, as ii were, lo tbe 
aellon of & Eerie* of blmr-pipei, and the consequence are, cddj r (wthmoa, and 
rbemoat^tiLEr in ahimdon.ee. To avoid drafts, and yet ventilate thorongEdy T bsa 
hitbjrrto been found of diftioilE aMOOipltlhnUlmL In ni A letter fa tliE Earl of 
Chichester* on the practicability of rendering thore prop^nki of air, which relate 
tn caloric applicanlrf to MW and important purposes, (U32A,)'" by Air. John 
Vallnnce t of Jlri^btun j that gendcunaii has proposed a plan far warming and 
vend I otjng the Houses of Parliament, whiih t lit is ndmirahly designed 

to obviate the difficulties just mmLioned; we shall, tli-rtofare, give It a plare 
Inrte in the nalbor i uWEi Words: although there are mechanical difficulties 
to M overcome, before it can be rendered elegant arid canTfrliient ; (ha means 
of cfli-ctin^ which, will, we truiL, be ultimately occntnpliibed- 

J! IWa are two print iplcs which ftptwteto after the Halo of air, in'on v plate 
where numbers of peepk Ctmv«io_ One of (hem afecta h phyiicallT, afid fa * 
ehoiige of deuxity* and is the cap&c of drnfli cmd tntilixes of cold oir ; ibo Other 
alh?cLi it* chrmlcftlSy. and to a chmigtf ol quality^ 0* thu medium by which tbtf 
«Uun uf the lung* is rendered efficient to the preservation St life, and KmdrTf 
fadeed indispensable, the draft* and currents ^\i which the fret 

ilia 1 5™ 1 l " K1 ^ » n pfaco in which air la bretod; 

wth«r, ftuly m rhme pLue* m which it imrlergoei respiration. Now, il ii 
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lliH f\vn l only of diCMi liint falls tinder our c^iim deration, niTtttig&tlllg the 

principle on which draffs tnU place; and like CouriE of ttrtfrim of S-bi* prin- 
cijd- U. thu» If horn be muapafc&ted to a particle of air* a change takes 
plocc With respect to that particle ill the- Following manner ■ it became* expand lid 
nnd increased LU hulk, in so me mch wav a* may ba conceited* by reference LO 
ih a jijveailu pjacticc uf bolding a &&&£&■ bladder before the fire, to tighten and 
fill it Up ogan, prior Ift using it mm i foothill. 

By this'exnniLWD it u increased in bulk but not in weight' and in court- 
uncncc, rise# from among tbi other particles, and ascend* toward- the idling j 
in the wav that ft bladder* filled with air, would rise tiiruUgh, and swim at 

the lap of others filled with wat6T p ^ere they thrown into the *** togetbi-r; and, 
-u the only drawidiflac whieh caused thift particle to htf where il chanced to 
b« at the tiro* this supposed healing took place, »» iti gravity j, the moment 

ihflL WoniK ulwred, and it, in cmwe^tance, rendered 
HpeeificaUy lighter than the lumMUWhng particle^ \l 
ascend*, and pasacn through them toWlLKti tins ceil- 
mg t 'rbaa is the course of operation of die principle; 
ihd effeel of it ip this:—The moment thii particle of 
&ir bus moved away from what heated It, its place la 
taken by another, which, undergoing the same change, 
passea off in like manner, having its place taken by a 
cblrd panicle; nod thk tiltermnion confcinu.es nil the 
whita teal it eommtinkaEcd. be the cammUEUCatur what 
It may, whether the human body, a Itove, or any other 
method of hrnling. 

'fljji ill the effect of ttiril being heated \ lift physical 
state ia altered, afld it becomes specifically lighter than 
it was before 

The eourtqilftieo of its becoming Lighter* may bo 
conceived thus ;— If O glass tube were iaten, shaped in 
this rmtene-r; with ft Jlotcli or crevice cut in il at A, 

Eo which notch or crevice a lnetlll^kC , tlulc wore well 
mid tightly iiLted. BO as In cut occasionally off tho 
communication between the two legs; if into thli 
P tube there wcfc (whan the slide was pushed in, *□ u 
to cut tiff the ctimuLunicalioJiji poured, in erne irg, 
mdctsilvoT, nud in llte Other water, and then, when 
both wef-r full, ^ the thumb on the top of the 

leg that had iKl- water in it, to k^ep it in,) the slide 

bet wo-eh the n u ietrilv cr and water were pniled nut fu let them press one against 
iW other/k 1* very evident that the superior weight of the column of quick- 
fjli'ur would cause It te press the column of water upwards Against the thumb, 
and thsi e were- Ebe thumb removed, the water would be driven ivp, and tome nf 
it forced cui of the tube 5 uJH.l [d«5* that the water would continue to rise, till 
the eou tents if the twofegi CQUntErbal armed each other. Now, ihii b an illus¬ 
tration of whoi takes place hi any budding, whiMiever the nil iuaida it is hotter 
than the air withmil* 

Since, the external air being heavier !ban the internal air, iht funner to 
operates upfttv the kttcr^ m ureas it upwards against the ceiling, in the same 
manner ihM the water would be pressed Hgoinat Lbe thumb; and if a part of 
the CC ding be cut away, so os to open a means cf emission Eitnilar to Wnal Lhc 
removal tbs thumb permilEtd J that is, if a ventilaUun fixture be npeUcd in 
the ttlhttf* the Mlpcrior Weight fff the cold csternal air wid cause it m drive 
the lights* mtemal nix up through dud nurture, till the equilibrium become* 
restored: and if, tiv tug to the air on the Insidq. being by the irspiralion, Scc^ 
of people convened in the huildii^g. kept cdusLantly warmer and lightEr than 
the cwAranl air, itlU aqinUbritfim is prevented, and the difference between the 
external and integral aluio-pberc kept pnFmane-ntSy np, the consequence than 
will be, that instead of e single and tranaitcr)- amUoil| like that &f the water 
from ihfi tubc 3 there will he a conlinuuuB emisricn of air thtough the ventilator. 
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nl] the white tin 1 rr^ureiinTii, ^ rp of those who arc nrttinbted in the building 
up *he deference. Now tbia in whit I like* pln^^ in aJI public plarre; and 
m,. nwtng in thedour and windows being. during roStl weather, ferps nhur. the aper¬ 
ture of (utmiHian (or fhfinnrt by which Lbs air enff r* the budding,) 

rpnden*t[ very much amalfer ihaii that of emission; to male up fur the 
ditTrrcnee thus canned between the aperture* of admT'riim and cmiRSLun p the cold 
rsttF-muJ air is obliged Ui male us* of all tin* eracbl and cnrvke* Unit ore about 
™ther th# Elrwfi and wmdtfWi^ or elsewhere around the building and to intro¬ 
duce ita^rr through them with a rekdfy so much greater than that at which it 
F**™ eff by die vr-niifituTp aa will male up fur the diUcrnicc between theiiiec 
nf Ihc cracks and crericcs by which it cnlef*, And that of the ventilation aper¬ 
ture. 

Tliii ia the reason why drafts are experienced from the crevices of dtran find 
windows; the heated and respired air passes oiFby the ventilator; to imike up 
for whit so paMfi* olf^ frcali sir flows iutf^fho hettum uf the buiMinf. and as, 
when the neither ia cold enough to make ns shut the doors and windows* ftl- 
by q duet equal to that of fgrrw is prrvenlcd. to make up. hr the rate H 
wiiich it enters, for the difference fn the »1®eB of the aperture* «f ad mM*ion and 
fiiLi^m the arr that Hud* its way in through snd cretjcw, enters with 

w great n velocity as m enure the ch illin g currenta we experience 

| uftend of Ptiflerirt* ventilation tn tike place il the pfratttrt? of the air, i re¬ 
strict nod regulate it Utkin:— I first hare the wSmlowa of the place nailed down* 
In prevent them from, being ever opened; I then taivc the joints ami crevice*. 
Ikith of there windows find of the room in pfneral, so flJW with juittj, or so 
treated with any kind of lute orbiting, that will answer thc purpose, as iluiil pre¬ 
vent fclieir l^cotntn^ channels through which ib(l( or may find their 

wav cither into or put of the place. I then hare the door-ways arranged thus 
rtf moving the present door*, the door-way ib made six feet wide* by about tho 
flarae- height, an d Enlo It ii fitted ft cylrhder faf wood or metal) Hosed at both 
rad^ and placed upright on one of lhem f so is to appear somewhat like acask 



hnih into kite mnlL 


Through wtie m i de of tbia Cylinder T have tVu aperture# 
cnih nlitHit four feet wide, hy ilu- height of the cvlimjet* mridc m ^mls; 
which apenure^ *re uppuil*, il« mUdfe of each being in the liod cl tfw*rerttre 
Z-?£ qt g*?*T' ’" r *», U ^-' 1 **T al'nlrtnat fotrr fwt wi.lf/rifthl lltrouijh the 
rW „w, » te ****** tl-r evlindw h repVfSntaMl 

placol « il» «rtk tfa* .pTtum fa* it In <h.ebrtnV tl )e cyliuLr. then 
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ia now pul f perpendicularly) a shaft, of ohm it three mthctllmiriectr and of the 
Ernglh of rho cylinder, smd having it* and the centres of ibe lop and bottom of 
the; cylinder, bo pr*-pflmS and Tilted !□ CJMlh other, that the shaft may ro^ly 
turn Wind, or revolve; then there ere fixed on it, at rj^bt angle* to each otbrr + 
eight arms or radii, four at ttfp, and four at bottom ; the bnfrum fniir bring 
ejmctly under lb? upper ones. To thfW arm* ibert uro fixed fonr sheet.-*, or 
piece* of iron plate, of inch lengths and width* as wntL jisat go mlo, and fill up, 
(though without taiirbing,) the apace left between the shaft and the «tdc of 
the cylinder; and these things hiring so danr p th&t the plate* of Jeawa fixed on 
the arms may IlnU H^T ruund, in*lde the cylinder; and the end* and sides of 
these leaves being so fitted to eaeh^ither that, when [he leaves are turned r^iiri J, 
ihrre may not he a space greater than about (he sixteenth of bn inch left be- 
twmi tliem, the arrangements far lb*door-way are complete; and thtfCyUnder 
through which the place 3* entered, has within it four leaves or wings/ aunic 
what like [lit-fans cif a. winuowinp-nlAebtno. is.ted pt-rpendicn]arlv. 

Now* the effect of ihese Orron pemcHti as this :—Wm a common door to be 
made Ustfof' whenever it Wi* opened, free ingress or egresa would he given to 
air, and It would pass from, or into the place, tt* Cimi instance* Pictured. But 
with n door arranged 3h (hi* way, HO air can at tiny time pais cilher toto, or 
nut (if | he plicC, excepting by tbe narrow apace or crevice left betwren ihc 
edges of the leares and the inside nf the cylinder ; rioec, the leaves bring nil 
lit right angles with each other, and tb* two aperture* Ld the cylinder being 
uejfher of them BO wide ua to he equal to ninety degrees of a drclt of the tame 
diameter u this door-way cylinder, it follows- that, turn, or cause the teifra tu 
K 1 vulre in whai way wc may, IwU of them will always be within the u neut part* 
l'T the cylinder, nmi constantly ruterpwd between the inside of the place and 
the open air; and in consequence* there never can he any other passage Tot air 
into, or mi Of ih* place, by this donr-wny K than by the space or ctcvlce between 
ill* edges of the leaves, and the inside of the cyUnder. 

When the WLodoWt and door ate llitil finished, I proceed as follows with tlm 
vcfllilajtor:—To the aperture in the celling, through which Ventilation takes 
place, there ii fixed a pipe of ah equal diameter wilh that aperture; which pipe 
goes through tlic roof and then drsecftda, and opens into a reservoir or cistern, 
¥ situated on the Oltt^dc of the building, Now* with things thus arranged, and 
with ihe ciit^nt SO far filled with water that the end of the ventilattOn-pipe is 
immersed a few inches In lha water, the murhilKTy by which the warm air 11 in¬ 
jected Is set Eo Work, when aft-, fresh, and of a lesepenitare pleasant to the feeling*, 
ft injected into the bottom of the building, at a role sufficient for the consump¬ 
tion of the peupEe insidr. Thu pitre^ which con vey this air,, art so contrived and, 
fijTfmgedg ns to distribute ii OTtr Uie whole nirfucc of the floor, in n way which 
renders 3 ti inlnxluctaou imperceptible; and oomeqtlenlly inconvenient# from 
drafts or cuTTimt* of It is guarded against. A* fart u it ii distributed over the Hoot, 
it give# place to the air [hoi follows it* and rises towards the vcntHiitnr. hi its 
ascent il passes the pcrfoliv of the- people ill the ptflCr ; and heeundxjg, fram the 
heat imparted to it by their bodies, and from tie deteriorating effect* of thdr 
rtupjntiiHn, lip I iter, ft riles more rapidly towards the ventilator. 

Acm, from the arrangements and luting* i hare mentioned, the Duly placet 
where this air can find egress, btc through thfl ventilation-pipe, und by tlie 
space* or crera** between che door-way cylinder, and lbs leaves that revolre 
in it; and Ul*ie spaces or erericai being, when the cylinder and leaves ary vr*U 
finished and fitted Ifl rai.ii other, as almost nothing in comparison with the 
i|itaucEty o^ air injected, it follow thal the Tffitilation-plpc most he the main 
channel of east Butbeforrc arty air can px^a thrnugh this pipe, it mini displace 
the wmtfcr Juridc lllat end of it which 3s IttimcT^cJ in the cistern; to dihplace 
ihis, a slight pri‘Hiiifp must thrown upon it ;*ifie eauaii^g this prwure will 
MimewIiaf cnndenB| the tW in (he vcntilatlon-pipc ; and os ibis cnudehiA- 
lion wiZ owing tujliat principle of ffntd* by which action ami reaction 
mnniCBted, be rev^rtetf, ur reflected bock upon, and caused to take place with 
re*i>k-Ct to all the air ill rim building, the wholetif ft will be lometf-fiat cundcfiird, 
and, in cu-tlieqtkCJice, t3it? bulltlinp will have in it a quantity of air grotuer than 
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\l would under Couinl^tl cirdlnuEsum have-, according fa (nr- depth to which 
[hr end of the ii immermj in the wafer. Now, u this com- 

l^rra ■> i*ii ilaic of Lba air,, and I he bufidtng'fl thm having within it more than it 
would under Coinmoti circumstancei contain, is contrary to thu natural tcndeMlM 
of air, i n expansive ptl nciple will 1m exerted* and -every crack and eremite about 
the plica will becoma a channel Up let air Aid instead of ititu it; and, ■» ransc- 
tonne* drafts into the building etfbcEuoJly prevented, owing to avEiy cranny 
iJihitlgb which they used to enter, becoming a channel of imt^d of m- 

grt'**- 

Tbij h the way in which 1 prevent and do away with ** (ktrfii /' and whits 
tha door and ventilation apparatus (which it, ip fact, nothing tlnma most ten- 
■iltvt Valve, and ta which a vaJ va would, under Boma circumstance bo preferable, J 
are well firninged, and ibnir effect not etrtin I erected by any of the cracks and 
cruTicca which are about roams being iufered to remain unlicEcd, or otherwife 
LU^tuppcd, the evil it ii intended to remedy will be l-JT c-i.tu: l!i l_y done away 

wlih. 

There it, ta be f tire, bulb singularity* and u degree uf in«nvtftWictr r in a 
door-way inch u I hare described i thought by haring the panels of [be re- 
volvingdeavee of lt'ubs. this might be much dune away with; and as there is no 
Other equally convenient Way uf preventing all pCHUibility Elf annoyance fruni 
the door„ whenever any one either entered or went out of the place, it might be 
aubmLtted to, should cumman duors not be considered sufficient. 

With the preve ntion of mcanv r ?EUHil<^ and the danger of toting cold 
huilding, would alio ho the removal of much or the liability to on Id, ire., when 
leaving the now highly heated atmoipherefl of public place*; aa, owing to die 
rv inponrtum being always uniform, and never above that whii'li wa* agreeable 
and iahlhriwUJ, much of the danger we all experience, end many of [ho iudtS- 
pnRittiini people of delicate Constitutions incur* ila consequence of pofiimg from 
those aEmosrpherffi u> the npeti air, Would be doflC a#ay with- And H by vary¬ 
ing the depth of the water, m which the veiutlsUiyEL-pific IS immersed* according 
to tile variation i of the barometer* coniUuU uniformity, as to the density of the 
ntmoflphm iud.de of tbc building, might be main Coin ed/" 

The uaiinil mode uf ventilating ships ia by Jt ciutsa hag. called a wind-saiL 
This is suspended over the principal a pert Life in the deck, und having an open- 
m$ in the direction uf the wind* a current h propelled downwards, w'bich tend* m 
to purify lltft afc, But v« nlilatton Li dsjedy required in ship* during foul weather* 
“hen such n [ffocm u that uf the wind-sail cannot potsilili' Em employed, Mr. 
Jfteob Perkim has, proposed* Under these cireumsianee-i, the Fu An wing Very 
simple arrangement. 

a and £ repreaent. two easts nr tanks Half filled with water* ptrtfcd m the 
opposite tides of the vessel* with a channel t, having an open tammunicalion 
with both \ d and e represent two large bosee or pipes, through which the foil! 



oh fru in below deck ticapes inlo the teuh T where ther^ jum valves &¥**&*& 
IUward; /and y ore two pipes fucniihcd with velvet opening uutwaKh r lerving 
to discharge the foul eir out of the tank*, Xiaw g when tlac unit 4 k ide voted by 
[be ihip r i motiun, the will run along the pipe * into the depressed tout 5v 
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(lac rising of the wincf in w hick, wilt Open tliir vatic of the j4p« y, and dhiharge 
3a much air ns. the H ater displace*, At tha same titan (lie derated lank a ia re¬ 
ceiving tile foul air from buow through lha hose d, % he voire in it having been 
Opened L y the pressure acting Upon the vacuum formed in c by Uie retiring 
of tlif water, the external preSiure of the btrmt?nhrre boring shut the valve in 
the duclmige-pipe /_■ now, when thE vessel rocki m the opposite direction., as 
would be represimled by a Hue from d to tj, the charge of foul nix in the Umk a t La 
dimliAijcd hv its filling with water in the man ner already -shown u respects the 
Innb ii; andttlLU tlte npcntidfl ia continually performed by the u^LlInliun of 
Uir Ti-Hil [t wiEE r liowc ter, he evident I hat, if die tAn b be died lit tight 
angles to the tecl* the ventilation ^ 11 only hv effected by the n aBkt$ of the ship ; 
but if the tanh tie placed dLRgGnnJW t then the vmflbtlkn will be e^nji Ely effected 
by iLle pitching alio. A very Excellent warming and ventibiling sieve fur httild- 
ingn, parti c ul ai'Ey adapted to umUilfAGlurifca, by Luc iuiue ingHliirtl* meclsiinirinii, 
ia d<^Lribed Liudcr the article Al*; Miich see, 

VERDIGRIS ; ii a crude acetate of copper* emp hived Hi the aria Ain pig¬ 
ment ; rc* Pun tin a. it ii usually obLnillcd by moistening the iurKu->‘* of 
copper pi ulus with vbieffur, and *X£K&mg th^m to I he action rtt'ihr atmosphere; 
a bhush green rtJlh or due Fait, thereby forms upon ihonirfacc. which Is vl-itH- 
grii* According to Mr. FltiUijn, the ecnstituL'uls of English and French verdi¬ 
gris Arc Aj fuUuv s- 


Acetic acid « . 

French. 

English. 

* - £ 9,3 

2 & 4 HJ 

Ifrruxido nf dipper . 

. . I 3 u 5 

+I^S 

Water » - , + . 


asj> i 

Impurity . . . . 


0,62 


HJO.U 

100,0 


TIle French verdigris hoi been usually considered the be*!* but the English 
flf talc yrlilff ha* Wn » much iu^rovrd in the luanttlom ii v p ns Eo be rendered 
Equal to the foreign in the opinion i»f muiy. In a nsannliicEory ettabliEihcd at 
Dcpirbrd, about twenty years ago, the pracfcU which we *nw in operation I and 
which wc believe h continued frilhoul any ewcntial variation) was os follow*: 
Tbtn plated of copper, of which there Were an immcltsv numWr, about a that 
tqyarE each, were folded up Eu coarse woaDeil doths* saturated with pvru%netra> 
OCld, (distilled on thepremises ;) a dozen or mure such jdatca, with the moist 
clothu bet ween them, forming one pile, were placed to the number of several 
thousands upon flout wooden rack^ built Up in an cifEUarre cellar* through 
which the air had free access} but the underground «tUfilLOn baring the f il'ni 
nf pftsctTilkg the fiir ill ft moist Slate, which we understood was faionrnblc la the 
prect^K. Tim lklBlW, ufreT remaining 3 few days in thia Slate, Were taken down, 
the cinthfl unfoldfid, and the green saline matter upon the surface! of ths plfttEi 
wai scraped off by uutrnmEiit* cnkulaied ml to remove any portion of |)Le 
metal; tlic plaiCw were nftcrpnirds folded anew, ill the moistened ecid cloths, and 
the process wot ihui continually r epeated, until die copper platea were by fm- 
pcrcqjllbly m\$w degreet won't away. The quality of the TcrdLgriEthus produced 
In great »tunaEbou. The manufacture irm enuducted under a potent-right 
which ha* now expired, ^ 1 

VERB ITER. A blue pigment, obtained by adding chalk; or whiting to a 
sola lion of copper Fu aj|uaforthL ft in thui prepared. A quaniitv of whitine ii 
put into ■ {ah, and upon thu the solution, of ctippcr h puureA The mSre 
stirred E-vcry day for some hours together, until tile liquor loset Ila cdour 
T\it hqiror r u then to be poured od; and more solutEon of rtippcc is lo be added ■ 
HDd tbff PHH» *ffi» CMtbnted, until the whii« F bus Acquired the remikii^ 
depth ot tint; when it MV be first dried upon large plsci-a of chalk, and aft cr- 
wojtfs ii^thc flUU i ni ym. Ibe inferior verdi ten oje dedetent of ropp W . 

yERJLUCE. Jtti austere vLnEgar T made from lLe eKpresaad juice of wild or 
*rab apples, ft Ift IS^-I by tile wax^hAlidlnre for pnrifymg their wax, Afjrj 
rrencli coakery* to give pungency to regou t-, .^e. 
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\ KflMh'i.LLIf A rompnajlion yf ilnu r t cfreeM, jail; yf egi-i, sugar and 
siiiiran, reuucrri ta Q luiuuth paste, tuid formed into’brag demb'L' tfirces lOts 
worim* hr bL-ing furctd through Utile hole*, iiv means of ;l nbtnn nmvW in a 
cylinder, -in 

VERMIIJQ&L A hcautifiil ^ig-E^-rcd pigrflcfit. It u initially drained 
hLMn mercury, luring the ted ndpburet yf lint ni.^1, h U w±|iL r bv 
nmlsyrt, lEluE the €Skm* vemltinn h n >uiphnrct of urs^r : nthurs. on ihr 
cDaJawjt SJMR l™ it 1 b pNpored ffuin the'dnnubar uf I hr EmL, which bdtifr 
Jin are of n|nctlry T ad ready combined m\k sulphur, reJidrr* it on pbumiP mu! 
an rasfly corn dieted pnwf*J. Large quinltlk* yf fmaftbLI are manure! ured 

7 til* DttErii. Thflit aiwai oooitoi In grinding ineeiher 150 pounda q| mb 

S hur F and 1000 of qtiinkaiW, and thou lifting the ..Eiliiups mineral Llimi pro- 
ttcedj In a Cunt'iron pot, twn Ib-o t and a hill In iHatite tef T and Jboj dt'tjk. 
If proper pmautbn u ukm r the iEthinpi docs not Lake fire, hut mere ]7 dot* 
togetkw. and requires to be gfODfid. Tffisiy or forty pete, enridbl* yf ho]. Line 
twenty-tour Winces of water cach t Are then Sited in roudllira with this, jElhiops" 

, ■ sublLnwy Vessel* are nlrthcn boll beads, coated two-tbirtla of their height 
with e-unman fire-hate, acid huup In the Lrnn rin ga t At the top of three pot (Er- 
nACM r built in a atflrk under a hnad QT chimney, so that ibe fire hm free *cmh 
to the eoAted part ;, each sublirttfr has a flat iron plate, which cowers the tuoolli 
of it occasionally, The fire befog lighted in the evening* the stlhlimcis a tv 
•S heated gradually to mine**. A pat of -Ethfopi la then flung into each sub- 
liiiirr; the ^tbmpfl initiurdy like* fire, and the flume mm from four fo isiffeet 
h^h ; when ibe flume begin* todimiftbh, the aubllffizr is coffered for iniur tlm^ 
Lly degrees, and ill like course nf ibirty-fijllr h dues, the whole yf the JEthiups is 
put info the suMimenif being 110 pounds into each. The inhlime?* bring ilui ■ 
tlie firn is kept up, hj that on taking nil the covers every qunrErr tn 
mill]-I lour, to Stir the meai with an iron poker r the dame run about three nr 
hjur inches above the tamilh nf die llildimcr. The Huhliinafian uauady Lakffi 
Lbiriy-diijc hours, ami wh*^ the nUlmttl are taken out of the fuiiaAer, coded, 
and broken, 400 pounds of TertttjSan axe albiii^d irom each. 

KEticbaif first showedn that by Cuan mtngli ng and triluratijiF rurrcun,^ EuEpbur T 
and putash together and applying hear, dim. l bur might be obtained; Lul the 
pnceia vilB uncertain, and gave rarbiblc quantitiei of vertttill&n. The follow- 
mg ti a process recommended by M- lSruner f— * 


Mercury , » * 
Sulphur . . . 
Caustic polaab # 


parts. 


. 114 

. r* 

. 4 IX) to 450 


Water 


Tlie mottlry anij nulpljur mt fir^t trituniiL-d together, Ufom thrac Eiout» 10 a 

whole day, wi-ootriuig to [he uimntitin iisitl. Whan the ntiuuro i» honirtjftl.. 

^ se soLutinn of putosh h ;l* Li Lr-iJ., thu tr*iccration coutmurtl, oud tbe mixture heated 
m an eanhen veawl yf pored hk, p or, if on a lannr icalp. nf ihm. At Iinc_ ilm 
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b- obtained, of i colour, wju&lliiitf that of the native eimulkiar, and for aarput- 
• iug that of cinaohar obtained by sublimation, Tic mercury and the potash 
■hcNiIri fa* qmEe pare* * 

VICE, Au nuuum^ euniLiEliig vhlefly of a pair of mUmt jawa or chnps, 
>. nich we brought together tfy the aid of a srew, lo flutoprett, or Md fmrt any 
■u^tjuica placed brEwtvn them, Viet* MXw of almost indispensable utility So 
engineer. *ud the pUcrthLuy of mechanic^ to tht peculiar of 

^rtain eh-» cf whom* they art* uuuclimei vumuflly modified : hut thv Tices 
tD gomrru] me, 4re those termed smiths' vies, srni these ire of severnl kind*- 
namely, the standard riw, the fatflek Tice, and the band tic* The tint-men' 
ti e.i&d hm n Idis^ atimdpjrd bar r*ohitig to ike ground* by which it may he 
stapled lo_ lb# iidr of uei upright p&at; and Likewise a pair of flniitticd boro?, 

11 v w hidi ii may be flailed Co the .top of the pa&t p Or to a wark-benrfi. They 
arts made of Turious atsea* and weijjG from 15 to 150 pounds n&h r accofdiiiff 
“ they may be required for heavy or lighl Wort. The rarand sort, hrnch-Tke*. 
uto of a smaller ; they have no standard bar* and are contrived HI ai la he 
vUmpefl firmly to the bench, by tti-GaltS of a acre* mild wrench, and the horns 
ot Z™ 1 * 5 Of lbis kind, u wy superior quality used by wiUidHmqkErJ 

clocfc-miUrt, and Piker drlicatc mechanists, ti mode by flic Lancaihbr Eoo|- 
smiElu, whose workmenahip rarpasaea all albert The third kind, hand-ricea- 
Ihesep though ofTacUiui d Irt, end modified mmthauiand wnya, ort* all in m*,iU 
“ to be hold in one hand, thill the art:do they gripe may be worked upon by 
thinker ; the jawa are drawn Together or asunder by a small thumb screw. 

V ^EFICAJELIR, An aepmtiii fur eoUeain/rbo alette *™«n that 
nsuiLliy escape from fluid* during the proerta of vimo* fcrmentalmn. I[ i* a 
eomnal Tessd or tap, curemig a bole in the top or the fermenting tun, which is 
in other rvspects dosed airtight The Ccjuloal veisvt ti surrounded bv a 
TOlr of cold water, »o ilmt the spiritauns vopriurs, rising from the wqrfcw tun 
may be cmi [kneed when they enter the cam:, and. [running down its sides be 
condueted by fl pipe bank bjto the him Tile cep is provided with a tube' to 
cam; off the gasenilS portion of Lbe v.mnur which haa not b^n condensed. 

\ IN LG Aft Acetic add in a dilute state, combined with ffiuriW aod 
fiornatfmGi ttCKitapimied with flavouring ingredients. Tisough freo nently reault- 
i m W *™" spontaneous fermentation, this nsefitl add ii usual]v obtained bv the 
manufacturing prorara of brewing and fmnentatiott. 'fhere'&re four principal 
lEi^^ - nameiyi wiue rinegnir, mail vinegar; ^ugar Tinegmr h and wmkI vinegar, 
pje PWMMI of pnpinng; the Jut-mentioned, h(i» been nlffady dtidW under 
tin irtide Aon, m tlw fint vdurnp; «u ohratiijn it ilitivtbw Letu rfrtrirttd 
to trio three former. * 

^ BP ^ I'M^ar. lu Pflriij the wine destined for making vinegar, is usuallv 
mi ltd In 4 largr ton, *ith . quantiEy of wine lee,; the whelo fo tfien ttausPejfed 
pta clalh Eaclti, pl«ed wiltiiii n kine rM, end the liquid pairlon of the miller 
!* “cnturd Umnigli Ihe iscts bj lUpcrinEnmbent pressure. What psjaei thronet 
■a f nn into lATgt casks, eet upright, Kiting a emell hoie in tlleir top,. [ n th^fl 
resseii, ii is «pon-d to the hen of ibe sun in summer, or to tint of e stove in 
Winter Fermenfsliwi tike, place in a days. Tf the heat ibcnld then riw 
too high, il isJoTtred hj owi ftir. and lie addition of for,h wine, J B the etilfol 
regulaiiMi e f tht formeutaiite tempetatuic, etmttds the <irt of making goad wine 
vin^ir. In snmmer, the fermentative protest i. usnally complet^l u, fl f wl - 
mgtit; in winter, about double tiro lime |, requi.ik ; after which, it jj run off 
mto casks, Mltwme iome chip, of birrfKWOod, whom it is allowed to remain, 
Jiniil ,t hujbecnraa dm *and bright, width munily talu-, n fortnijlit more, l'bo 
vinegar is then pi tain hlesc casks, and is ready for the market 

AtfMewt the mfljmfortnrrn prefer wine of a year old, for making via war 
hut, if I he win c lias lost il» rstrictiie matter, by Igs or otherwise, it dU, oZin 
™fy U, bo*^, brought about b f the edE 

of Jmticlts of FW*, tlipB of vines, nr green wnod*, ahoundieg wiih estrartive 
mrtter. Almo.t all the ttnegmr of the north of France bdec uvensrrJ at 
OrlesriE, ihe msmufseture of tiiat pl*« Kes acquired lUch celebrity, 
the process empioyed there wunhv of pirticulir attention, * 4 

tdl. u. Sr 
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The Otltnni cists nmiMn amtlv 400 pints of wine* Tbftfe vbkfc 
already been uied. art preferred* They are placed in three r*w^ one above- 
annthcrj. and. in their tops, hare an aperture oV\wa inches diameter, kept always 
The wine for aettificaEjon is kepi fn idjiuntiig suik*, nutnin&ig beech 
ibiLvinn^, bJ which iLe lees adhere. The win* thiw <dfftfbd p I* drawn ptf In 
make vinegar, Onar hundred pmii nf guod vinegsr, boiling tioT p are first pruned 
intn each cask, and there left fur flight days. Ten pints of wms are mixed in, 
CVe ry tight days, until the cub are full- 'The vifi-^ar i + aHowH I* remain m 
ibis itat# fifteen days, before it Is exposed for **Ie_ The used casks* colled 
mitihart, fl.fr lirPclr Emptied HOff then half. but, sib successively filled ngailtK hi 
anclify n ew portion H of wine. I n nrd er f0 jU$gci if the mother w orfcs* ill E Vjaegrar- 
nmktti plunge a spatula into the liquid ; and, according to the quantity nf froth 
wbkh ine spatula showg F they add more or leu wine, Fn summer, the ntmii- 
Spheric heat i* B jfflrigti k Tit wittier, stores heated to about 7ft M Fabr. ittaintaitt 
tuS requisite temperature in the nuumfu(%i 

Fm iomc country districts, ibc people kv*p # in a place where the temperature 
i* rnihi and equable, a vitiryor zmk* into which they pour such wine nmrywiih 
to acetify ; and it is always pre*tffvrd fill1, fay replacing [he lincgir drawn off] by 
ticw wine, To establish this household ittura&ghtt*, it ii only kacvefiaiy to bay 
at first a small cask of gttwd wioc, The faJIowtFi^ made of preparing vinegar, 
which Vfifl described hy fWrhajiv r f more than a century ago, is stiLl in practice 
tn various parti nf France, and elsewhere 

*' FVkc twolsrpe cask* or hogsheads, and m each of tbere T at the distant pf 
a. foot from the buttem, form, a ful ^bottom of wicker-work ■ set the vessel 
upn'ghh and on the grate place m moderately close layer of green twigr* r it 
fresli cutting! of the vine- TItfn 111] Up the vessel with the foot-stalk? of ibc 
grapM, commonly called the rape, to the top of tlie vcsseli* which must tw left 
quitE opr n- Having thus prepared the two vessel*, pour into them tbo worn to 
be converted inte vinegar, bo ns to GIL one entirely, and the other only half* 1 
VftV Up, Leave them tluti for twenty-four famn, and then 6I| np the liaJf-ftHcd 
with liquor, from that whiL-ll is quite full, and which will now. iu ita turn, 
bo left only Uu.lt full. Twenty-four hours afterwinto, repeat the same flperatian, 
nod thus go on, keeping the vessels al t emote! v fall uud litlJf full, during twenty- 
four hours, till the vinegar \k mude. On the second or third day; I here wLll # 
ariae in (be liaEf-fiEEed vessel, a fmncntalire motion, accompanied wtlh sewsihle 
which will gradually increase from day to day. On the Contrary, the fer¬ 
menting motion U almost nrqwrceptihk in the &U Vessel J and, as the twi* 
VraaeEs eve alternately lull atid half full, the fermentS-thm is* hf *b»* means^ IU 
aome mE-asure, interrupted* urn] i§ only renewed every other dnv in fBch vefi^h 
\\ hen this motion iipp^ais to have entirely ceased* even in I be nilf-Pfd v^ibeI, 
it la a dgn Ihrtt the fenneriEnEi-m is finished; and therefore, the vinegnrlf Ibdl 
to W put into eaflk#, dosG-s^ikppcd, and kept in a cool phttC A greater or lv*s 
degree of warmth HOcdcnitKs, Or checks this* as well aa the spiriiuunt ferravnta- 
In Tintico, it is usuallyflalihed in fifteen duyi, dining the summer ; but 
if the bat of the air ho very gu-it, and exceed 25 ® of ttcaumtir'a thermometer, 
if^" 3 , a i ^* hell-G!j^l vessel mmi hi- filled up every twelve hours 5 faecnUUtt 

v v be hot an chocked in that lime, it will become violent* Atid 

the Nqnur wiU be ■■> heated, that many of the spiriuitous pari-, on which the 
hL ength of ItiF vinegar depends, will be dii&ipnt^d* so that tttHhing will remain 
after the fermentation, but a vapid faqui.r, sour indeed, bnt ttfetc.' The better 
to prevent the diaupatian uf the ipitiruoua purtu, it ji 4 prosjcr and usual pre- 
caution to clnre the month of tb& ha^filledv™; in which tb* liner fEnnents,- 
witlri a cover madd ot oak wood- As to tfac full u it i 9 olwavs Ivft open, 
lEiitf tbs- air nmy act Irerly an the %E»r it contain*; far it i« ntd'lbhle to the 
same inconvenience, becaUK h v ferments but wry tlcrwly/ 

In nbMrvinp tlw P^.raittui of &U /mifflliii,,,, M ..Foumny 

1 ^ HriW *«* London, 1700.) w Jtrin a 

c .^‘ '! f «*d In*™* The liquor brtonn, hot and tuibiil; n ml 

W«t» buihblct ood rdunEDti op^A, to nm ihiaugh it h ,U dinoiw: thore 
exhales fnmj it a lively acid wd, which ii w dangerrjuj : it nhtotln a 


VOLUTE. 




I VOLUTE. m 

great deal of flif. *% dcgreei, the** plmiiumcwi disappear; the but folk the 
■ Emotion craje*i, and till (wjtwc hecoEnL'i cIpffiTr It deposits. a jglartmEEa sediment 
in redclUli flakes* which Mick te 1. 1 1e shies at tlte taifcl* It appear^ from a 
sufficient number of experiment^ tliol the smaller the quantity of the win*, find 
Lite more it ii exposed to He contact of sir, sc much tlie more readily dot* it 
pas* into the stali 1 of vinegar. Care mutt be lake el to draw t>JF the Vm*£nt 
dear, when It is thill prepared. ill order Id flcpitelc the lj* t which, were this 
pKutlDfl neglected, would cmue it to pais tnlo the state of putrid ft-nneuta- 
tinm Vinegar dries tint, like wiirf p uirposit tartar by rul+ tuat tali was, dia- 
&olvcd H juid combined with the alcohol fsnd water, ilut iug the ter men Lilian. ^ Ji 
hi even probubk that a he present ^of the salt baa ipnmpdl Infliwnuo an calling 4 
forth I he nmprrlin of vinegar from a Intent atate.. 

Midi Fimmnr* whirli ii cbwfl&pKd, a uti extensively manufactured in this 
country fur foreign as well as homo oon&umpkioIS* U made hy macerating malt 
(in some iiwUEtcai mix-id with ft pftqwrliffll uf unmolted barleyJ in hot water. 
From oacli bull uf Hie grtlill m e5E.tiracti.il Olie hundred gniluai* Of WMl, and when 
tile Eirci|ftratlire is reduced to abuiit T. 1 a of Fahr. four gnllnus of beer yaasl are 
.added In fttch Ikoudred gallon*. The liquor is Tieat racked olT into a icric* of 
upright viiLs p arranged ill n steve-roum K kept heated to a tern pent Lit re of tteOlfly 
9i>- Fahr. The vara are provided with perforated fulur bottoms on which is 
strewed a quantitY of ftipr n (lit refuse Irons the makers of British wine, or same 
lew priced militia* Every I weniydcrtlr hour*, nr oftenc-r r should the liquor grow 
tod Marais, the princ ipal portion uf the liquor nf each altcniai u vat h pumped out, 
and diJchargtEi Entn the adjoining «w* two vats being usually worked logetbor. 
in the manner already described, unlil the active fertile Ji talien ib completed. 
After this, the liquor ie drawn uUMeiT into Wgr casks or pipes* which are laid 
Ofi their aid es, exposed to the air, the Lung-hahs being only lowly euvcred! to 
exclude accidental uupuriLies. 

V INKEY, A garden erection, usually eonsiatkng of 11 wall V± or H feel 
high, extending in on cajtarty and wealeriy dlrtTtiujj, covered with a roof and 
glass Light*, furnished with a stove upd flues, and flvtiy convenience for the pro* 
Ufdflii and cultivation of vines. 

VIOLIN, cr fiddle r a welWcnows stringed instrument af briUtnnl ton c 2 the 
vibrations in which are produced by moans of a bow. 

VIOLONCELLO aT bojs viol; a similar itiitrumcnt In construction to the 
violin* hut of ft larger size, and having ft more powerful * float. An improve- 
rnmt in the viuIoncDllo Wfti lately made by Mr, £ 3 . A. Furalor^ nf Frith Street, 
Sahe London* fur which that gentleman received an hunomry medkl from the 
Society of An*. The taii-picce oC» VLuloncdlo k a thin hoard, usually uf ebony, 
fixed at eIlu end of the injlrumvri t, upposite lo the pegs, anti to which tin . 1 etidi of 
till firings m^c tied, ur otherwise IkstEned. Mr. Forster's invention conikts, 
first, ill making three longitudinal cuts in ihr tail-piece,, dividing it into four 
burr, muted nidy ftt tike lower end, Htdlidvntlv aepamb'd at tbc Other to pre¬ 
vent their touching while in a state of vibration ; and attaching the Etnnga 
ffliv hi vilih of the bars. lu each hrtJ are three holes, and Ute ihring ka to he 
fneterieJ to whichever ef them on trial shall be found to give the most perfect ton e. 
Ser-ondlj! the material of tlte Uul-pleee H Instead of being wood. Hi IMUnl, hi iif 
mR hammered brass; this alloy being fotlUcl to give freer vibratinuJ thui copper, 
and to he Jireferabte 10 iron or ateel, on necouii t of the metallic quantity of rune 
which attends the me of ihciv -mhltancoi. Hy the above arrangecnvist. eoeh 
siring being attached tu iu own fear, rite string and hit form a fcantimioui and 
rlssbuct l^ke, and therefore the vibrations of the different notes interfere less 
w till each other. When the strings are tied'Cii one common tnil-piece, the 
breakfej? of one puta nil the o there out of tunc , bnt in Mr. Forster a inveu- 
lion, os each *£rlu^ ha* its own bar tit taihpioft. tbc breaking dt ouo niJVct’. the 
othrri in ft vFry ^i^ht degree. 

VITRIOLSL chtsa of salts formed by earthy or aactsllic comhiunljotu 
with the v i triulic or ^ulplmric aiiliL 

VOLUTE. A aptru MitsU., tued in the Tonic and Composite capitals of 
cutumtisp whi-recf U Liake* the |Fthicipal vhwM tariatic and ornr^mml. 
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WAFERS, SiliaJJ diics of dried past*, ij* ■.*!> fur scnSing letters. The mode 
»f umkmg thrm is afl follows:—Tile fine wheat Bair, triiTit with white of esrgs 
M 5 “*™ into a very smooth paste, anilspread th£ same OTtf tin plate*evenly* 
and dry limm m ftti otif:& f placing several nf the plates one em the irther to 
Communicate a glossy surfooe in the wafer*. When dry, the steels of paste tbu* 
jOTOLpd are laid np in a pile, about an inch or more in depth, and cut out in to circu¬ 
lar piL:t CJ by a liollow pimcb H which allows the wafer* to pA3S tip its tubular wriEy 
ilnd dumhju^ge tliCmselTc# iidewmys as the cutting proceed:!. which is pflc-ctcd 
Whihgnni rapidity. The variety ef colour? tfoi ure ordinarily CQmiminiriild to 
w-deni^ is given to them in the paste, by the usual pig turn Is in the dry powdered 
stale, ur previously dissolved in the water employed A* the nrnaiiaentnl sub- 
tbtute for sealmg-wjn and wnferi taken from go mi, seal*, or Tosate's copies 
tncreoF, which wn* recently much in fashkhi jMJsetHes some utility u & very 
lament, urc shall here odd. the mode of preparing it A nnlotioa 
nl ^.aliihury glue* iq water previously Link'd FL'd, purple, yellow, Ac,, bf Bnutil- 
wnthd, log-wood, Inrmerk, Ac. must be prepared of a prefer cou&titellCc. The 
noLEowa of the gem, Ac, must thco be uLu-uteiwd with a hill a weak gum-wsocr, 
in which any white or coloured opaque powder i* miied; or with the gum- 
Water aloQEj and the colour ila powder > iM owe it j ail the colour must then he 
wiped olf tb plain parti, leaving it only in the hollows- <Va much of the melted 

S lue must then be poured Upon the gem Jja can he Upon it. and he suffered \o 
Jty m a gentle hmt - when it will shrink considerably,, h bi to become not 
thickfir thio an cjnlimiry sheets writing paper; it readily quits the gem, pre- 
sen Ling o beautiful cast of it To Use k, the folded note, letter, &e. ihonH 
be wetted on the part whore the glue-wafer k to he applied, and the berk of 
the wafer be placed on the wet part* when at will soon adhere, by its gluts- 
nuu* property, and thus form on elegant closure to the letter. It should bo 
remarked, that this is merely the revival, and Application to a different tn«- 
pnsc h of a well-known _ process, formerly .much Ute4 for taking casts from 
medflls, corns, fa»; -/fIs. by making a solution of iringla** In proof-spirit^ 
attaining it dear, and pouring it over the fuiface of the medal, let. The win- 
glosa shrink? in drying, and will readily quit the surface of the midair ii may 
fiitiyr remain in hi transparent data, or. by breathing upon it. a coat of leaf 
gold or silver toJy ho applied to it, and thus gva it the appearance of m-tal. 
The French idliglass wafers are mode m fWt! r in the following miumer. 
Ite liuaglua being dissolved, in water to the proper Cousts!en.ee, k poured out 
Upon plates of gins* provided with bordeti, and Laid upon a level table; to pre- 
Tout Ihe glue from eticking to the plate*, a little oi-gill, or other fit motefial 
s ousti be njhbcd ov^r them. Previous to thjg ifizLg'lQs becoming qmtei dry, tFifty 
are to be ent ihreugh along the borders. The Staves are then removed, and out 
out with hollow punches, a* ether wafers are. The various colours ate e**m- 
municaUHj te them pigmenU while in the fluid state. They arc KVKdttei 
tlaVouren with enuntiai oils and aroroatiiw, mm well as hulls, to Hve them an 
agrees s ta^ce. For sealing letters, these Woferi aflhrd mure Eemrity thun the 
omirLJiy paste kind. / 

\A ASHINC^MACHtKE* in the ecunmon aecepuuion of the term r is an 
apparatus for ckauung imon, doth, and various &brici> j thane is m ffrej diw- 
"S* ^ “ - l » «« - than ds,,rihe will, in a gre^ measure, 

ffii - ? » rf A t 7“ rai ; l - v - . 115 tbc “«*«1 %W* is S kL . KEli^n of 

Mr. Flint i Patent MuMn* lot tlriu.mig wncllcn doth. f ram flf. W( J their 

H"* ^ £n , ,W- ° ■ i» ^ iotinn of » 

S *“ h * J,t " ^ F§“/ ** "toll i± « iuj.pli.d-; b i. 

«n morn *«a|d fa Tfctnmg ti* to<md the ctloutizg , nat i £r ^ jt Mm 
51ft cloth bettrecn (he tiro cylinder, d J. when p7 E E.W bv the DC tin ii 
of the upper vyhndtr- Thai* cv Linders are mads of wood with re&U ur 
AtUrt along ihccrpcnubarie^ and recel.e Upon. U; r ir ,il^ . J 

the sides of the Itnugh, wbkh cannot ha shown in ihi| T i e w Thi-^hub f- i- 
put aver the l*o Wr cjiinden {„ . «uud t6 „d) bTaT'Ji^ *£ 
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cylindfli ite piti ifi morion, by gear or by bauds from irajidt^iuiiia first muver- 
thU irraagEmerU ih * doth Fi gcltfl? [ircad between the flutes or ribs of the 
making cyEindrr^ pasneng the KNipy WAter below iii tsiy folds* while 



the extnifieGU* Cfckwring matter and dirt Mis and ii cnlleeied in the sinef vessel, 
presErring the Witer in the outer veaa d from a great proportiem of the foulness 
wliieh It would ether wise acquire. 

w A Tew years ago, Mr. Buliusan, of Lends, whose pate tit mangh we hare 
described, took out a pal uni also for a V suiting and wringing machine, L-umbinc-d 



w 

iji one apparatus; the principal smuaneDti of which win he understood hv 
reference to the above diagram. Mr Btillmiui jiailv itattt that the ordinal* 
proetia of wringing a peculiarly destructive of linen apparel, especially jUc h « 
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are of a delbalin tenure j and r to obviate tliii Effect, he UUKt ilaa tiuftk fit be 
passed from the washing machine between rollers which Hjmrlt by simple' 
prtsBUTe the water out m them, iu as to make them nearly dry, 

4 Ji the TES5d holding the clothe* and water, Standing lijmn stone Uga fi S : It 
lies a circularly curved bottom, to the uirLiuli of an oscillating 

beating frame wE lec h ii pul in motion by the cross handle t, and tarns tljHin a 
fulcrum At d- Tin? line* ftt * arc Ini ended tow present some uf tbe e!ulhes h 
supposed to be waditt^ being taken up Out of thd Waste! by mean* of the rollen/p, 
between which they are compressed a* they emerge from the vesseL Tiio Asia 
uf iIie roller £ carries a toothed wheel A, operated tvpmi by a Final I pinion i. by 
turning the winch k. The rollem an? duly pnfjided with apparatus tu adjust thcit 
distance from each uLlicr, by which the pressure is af course rBguiiitnd ■ and they 
EifE covered, with two- or three ccilt of iLuUic\ In give elastic ity Co the pressure, 
and prevent injury lo the fabric. We seen thfr machine in action^ and ft 

sevtut la do its duty very well. The patentee aayi r that by I he UOt of the 
wri using apparrmt* niuUp p lirirn wDl Eaal twice as lung as when wrung in the 
usual manner Wuihilkg machine* for Ollier processes are described hnder the 
subjects to which they relate, 

WATER. A transparent fluid without colour, time]] „ or fute r and tfulfiprcsii hlr 
only j u a vary alight degree; w hen puw p not liable to aponton eaux ctl ang*; liquid 
at the common temperature of OUr ulmuiiptMTc, Assuming a solid form at 32“ of 
Fnhr. nml a gaseous state at Fahr., but retaining un-dU-red toils liquid state 
on resuming any degree of heat between these points. Water ts cupshlo of 
dissolving a greater number of natural bodies than any other fluid whatever,. end 
cspcddlv llirao known by the name of the saline' performing the mo*t im¬ 
portant function* in the animal and vegetable kingdoms* and Entering largely 
mto their compositions as a constituent pun; water cikts therefore in ihirc 
different stoles: m ihe solid slate or State uf lee, in the- liquid, and eh the state 
of vapour or ilmm, It aasuines the solid form, as observed abova* when cwdad 
down tu the CrmpEraturr uf 52® in which state it mereftflfA in bulk, ami hence 
eierU a prodigious r&jrAMivr rmrr t nWingitD t he Jiew tmmgetnrnl i»f In parti- 
ties, which assume m crystalline form, tin e crystal! ertnHmp each other at an angle 
of ISO® or J^lK The specific gravity of' Ice is therefore 1™ than that ufwntcr. 
WIjoii ice is exposed to a temperature: above 32^ it absorbs caloric, which ihen * 
become* latent, and is converted mto a liquid pint*, m 1 tlml of water. At the 
temperature of 42® 5' water is at its maximum of deniity ; soil according to 
seEhu accurate experiment! upon Water in this slate, n French cubic foul of il 
weighs 70 poundii 223 groin * French, which la equal (a529452tray groins. 
An Euplish cubic fooL, it the bsitib tenspciwlurv, Weighs 437102.4M6 grains 
troy. By professor Robinjorj'i ciperiments, it is lueeilaincd that a cubic fool 
ul jvmsr, at tbs imv&Mme of 55a t weighs iKtH_74 avuirdupufi i.moccs, ol 
437.5 grains troy cacti, or a Until otincc less than 1000 qnnees avnirdupois, 

which latter, however, is the asusl When water i-i exposed to the 

tempemluJe of 212*, it boILt; and £f this iompemture be coutinucd n the whole 
i* converted iislo elastic vapour or itrrm. I u ihhk sEji tc It expan 1 1 • to ohout 
1800 timsi Fta hulk when in the state »f watFt T wbldi shaws what an jatanjihing 
cxp^Uviiveforce it miiit exert wbr-n rt is ecmfmtd ; and hence its application tu the 
its^nt engine,, of which it Is the moving pawer. WaEeV was farms 1 r:v centidcred al 
a simpla clctnentm-suliBlatice, and iha contrary was nut Mtiafflctorily ascertained 
till towards Ifie end of the eighteenth cetatirr r when it wax fmind thnl 104> parts, 
bj wt 1 i_Eihr T of wnl^r W rviH|w.ncd of parts of tixvgen gasj and 15 of h irdrugen 
gas. In the common tables of specific gravities, that «f water bi Lnmed' 
as 1 500, nr ihc unit of mrft^Ulremeot ± hec&uic p u \ iA3 been alrcedt ebsctvt'i ft 
cubic foot of water weighs very nearly 1PCKJ DUSeeg - it fdllcwsL , that 

the number expressed in the LnC-ln as the indfi. gtmty rf uj y ot her aufasEabCtj 
giv^ft also the real weight Of a ettbic foot of such Eubatane* r 

WATER, See [k-ai?rt] the F.Aft.TH, j * 

TV At BR-C LOaET. Il (Hi nul until lliit nnpcrtftnt Hide «jnM«nre, called 
lilt ^tcr hiLe « iS-brnp w U inycMril. (whid, we l, ttTe Jcecribri 01i dcr (i, b.l- 
ineabajwtt dHlglMtiunJ that I>nva!e dwelling* could be even pmr1iB% secured 
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BL^iinBt rhe mmoihnce of unp]cuuu effluvia; but havifvv excellent miiv l* 
tile pnsdpla aftnil invctitiun, by neglect or grO** mL«nujiimcemei]l t i«J nppKiea- 
ii.au wo rftdejed a. greater *l*tI lliuli. j benefit, until the lure iiJ^EiiouA Mr. 
Brain ab derked the q>pwtttus p HOW turned a WJUcT-cloMt Succeeding inge¬ 
nious men materially improved itp and favpgivm to it a variety of forma and 

modification*. Ottl of the many prewtilfd I® gut notice, we have ideated three 
for description in this place*"which appear to ua to be dtltrring of public 



ptrnnatfe. The Mm ahaTI mptkti h the patent sTF-utili* water-closet, 
Hrveuteu hy Mf. 1. Downes, of Ffjgb fio thorn, ft ia pul IFltO ftperatiorL bv tbe 
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removal of tbv porwx.3 ff weight from tbs iH'-TLEj, id hi io b£ ciiti ..uly ftclf-iiclinr, and 
independent of the UslUal alimbn of letting an the water, 

q Lei the foregoing engraving FEpresEintatbo ciaU!m a placed u usual at a 
■uffh: i i.*c lS elevation above the closet to giro the water an Impetus ; A la tbe 
J^nriea hex, fur regulating the supply; water cufera il by the valve r, and dr 
"J" ^ l * J ^ p f W d stxlbJI lever by which ft COJninuiiretttiiu u bstwpH) the viIve 
e qjjlI tfiF machinery is effected, as may be seen by the wires extending from 
mu end of 3t doom the pipt: rf, and from the ether to the Cranks oss;/ is the 
pipe by vhEch the Water u auppEicd Id the basin g; i ii a pushing rod attached to 
ths neat, which ii hinged at the hack to a prop-okm from the ids «f a long 
lever i, so tlinl whim a prnan ■ weigh! b pjjtccd upon the scat, the left hand 
end of the lever ia uLLaiicd down till the [H j !?d.iut link at b Catihcfl the hooted 
Efid of* one-armed lever as represented Ul t^e figure, Now it will hr observed 
ttiiii wheti the perann* Weight is removed from the Mat, llin balance weight * 
wilt descend find nme the fink 6,, and with ft the hooked lever %'hich la attached 
by a looped connecting link, Ifl & t oottied lector movable on an oociv which ii 
connected to, and turn* hack the soil pan,, when the water is let on by the eln- 
vation of lit lever. H btn the upper lever rtin to iii greatest elevation, the 
pennant Unk 5 dip! off the hooked ond of the lower lever, which then, by a 
coupIrtpuEst? attached to the toothed sector, ia brought hark to flA ElaLionttry 
!N-jjittiarj f at the same time shutting the valve r, and returning the soil pp to 
[n the bollom of this basin, Th c Bjuantity of water cwftiajntd in the serViCC 
boii when Its valve u shut-, descends into the btudo and fills up tbe suj] pan jmd 
tho Tower port of the hmia, thus pfe v rnting any escape of effluvia from the noil 
pjp-HE. The Use nf the fly wheel, which b pttc in motion by ths Joel bed aeclor 
Dc ting on a imsll pin kin fired on ils hiJ^ is to pro vent by Ils inertia tbe 
fr^ua being ton suddenly shut off when the lower lever ii liberated. 

Thii closet* tbcugla fomawbat conn pEioatcd In appearance, is really simple m 
its action, uxilL, ai mjmnfatlUfrd by the patertlee., nut very liable to de ranee tftenL 

Be-ochimfs patent wnter-elesel,, ia of tbe portabV ktnrL It irpnrsenls, in iu 
external appearance^ an ornamenul piece of cabinet-work, 0ur drawing and 
description bos of course only- reference to the interior. The construction in aeen 
by tbe annHfd tliagranL a ii the basin, fi the trap m vjJve at tbe bottom, c n 
pkc* of brass affivtni to tbe bottoen of 
the valve, acting as a lev^t fof opening or 
i htJrttfng the saine t iu fulcrumi being on 
a filed oib in two upright hraaj ftems, 
one of which is shown at d. Tbe latter 
am aifiied to tho metoll Ec easing which, 
enclnsri iJiu hasin, Htid thus fonm ft sup¬ 
porting fruiiLV'Work for this part of tb« 

HpparaLus. Tho lower enrls of the stem 
tf lOfm two circular checks for en¬ 
closing a convoluted Spring of a cylin¬ 
drical form, Uka the usual doar spring m r 
hut instead of aU el. It b made iccjf taugh 
bommcr-hirdened hmaa, which pi^- 
iewics, when colled ua ■coijaiderabEe 
ekslicsty, And is Uet cLitruyed m in¬ 
jured like steel by rapid COrrodon. To 
i-hr spring is attoclicd a stem, tarryj n p 
an anu-frictlon jdUtr, which preMei 

r with d>c irqulfito h ™iio ^-p U„ talre 4 th W ; UkU farte msv al tuiv * 

u roe be wguUted mu » „ ;r , w on , be iUf S£ rfSt 

bnrel or spring; If IdrivA witk a e^vthW «, ane dirrrtiZ,^ f'res rf the 
spwig u indwusd, «ml if m the nverii tlirectioh, it iste!a»^ - « n ,l ,, ■. fl „j 
to the rlrgrco bj Lho pdJ ftlJing i ntrt die t»| rt^her wkef 

■hewn m the centre of e. Tin* method of woitiii- th* v ,i.i. h _ ,!,,"*_■ > 
lliis spring, ia the eiiei(ti,,[ and vdu&hie pari of iheWe-tiiiun ani it * 01 

wJlicli the claim of pitetH.rrgfU depends. The OuW roHw. it wifi bTotaUUd! 
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do*# nnt act npnl a harlsniUta! plum surface* rmr ag'OU^t an Inclined JklclOtfg 
but it fum upofi'ihe ciirvcd or tttttcs surface ai thf of the piece ilia 
* pffecl of which 13 p lh. 1 t when the trap or VflJva is tipiniod by the weight of the 
Contents of the basin, or by wittr from the pmii|i, the fnreO of eti l- iyrin^ 
gently relates, instead afiii creasing* permitting it Eo open wid* T mid he thoroughly 
cleaned ; md ihfe Teiv^ M It return#, being operated upon by the increasing 
force of the up ring, if thereby shut up very closely. Till# mode of regulating ihe 
premature as ingenious, and produces that uniformatv end certainty of effect &0 much 
desired; without which, llhdetd, & machine of the kind is a nuisance instead 
tif a emiTanicflco. The dotted lines show the manner m which the apparatus is 
dropped into 4 pail- The double rim of the latter is made Id contain a little 
water, forming a little canal oil rvtiti d, and lliD projecting rim of the former being 1 
immersed in 3t> an air-Light joint h thro produced, which prevents the escape of 
effluvia. The pail, is enclosed in mahogany or other cases, wronght so Elf 
to represent luioui articles of the Juiuituro of a room in the Usual way. 

Anoth^rvery ingen ious contrivance adapted to bo used in a hotu^ but especially 
calculated for ihtp-bomd, was indented by Mr.Downlun, HUckwiH; the soil being 
forced nfit of it by means of an air-pump, So that its perfect operation may be 
ensured in any situatum, obore w well m bdow the stirfaeo of the water. 

A is the ha.!i n; B the air-pump, on the raising of the piaton of which by means 
of the IcVet ahowiij the soil is drawn into ii from A ihroogh the bent tube ’ on 
depressing the piston in B r the *alf e at the bottom of it closes, and a valve at (1 



opetia, through which the soil is driven, ami along the pipe D m the required 
distance tlie toil being prevented from returntug by the dewing of she valve at C. 
Ifi the uujhf? part of the bason there is a small pipe leading into the Upper part 
of the cylinden where a Vol va opens in words ^ consequent!y, in depti'aaing tha 
piston, lb* foul air i* drawn from the baaoniotu the cylinder, and on racing the 
pLsfon t the faul air is thread out of the cylinder by int Largo h*nt tub* shown, 
into iha discharge-pi pi" I>. To the pump lever the UflUol Cranks or* connected 
for turn i ne an an d off 1 the dean water, supplied. by the small pipe which is shown 
bent round the ryliudrn 

WATEM OCoURS, Figment* m which water Is employed as the vehicle 
%, fur painuag with, in ermtradiBtinetmn to ail-colour#, wherem oil is the vehicle * 
the colouring maiteim are the some in both ca*M r For water-colour pain rittg h 
thy jtr^niflW are gmsitid eiticmelj- fine, and made up Into Elegant little cakt^, 
with mueHajp or gelatin#, and m ay he had at thfc principal Coloureihop# in a state 
tif great purify m 4 hr airly Sec Palermo. 

WATBa-MIL|^piii general term applErd to all mill# moved by die firms 
or weight of water ; many of die miUi or marilltlary described in the Cuume af th is 
wnrk would be popularly called by die indefinite term* water-milla. Now, the 

VoLr il. S q 
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of communicating tilth impulse of Water to the driving of machinery are 
various; matt of those are dr&cribed under tht head HrPKitiLi^MjicHEJiEi; 
and amongst them one of great eiccllcnre T dennm mated tbs u Sta(i l'jJ Hydra Elite a 
Engine; and all that We lure to add to I he mhjest in this pot of the wort, 
will proper! y fail lander the designation of 1 Yjlte&-wiirei<J' gireLi in the sub¬ 
joined arttcle; m it is by the application of water-wheels that mill* income 
Waiar-mflliL 

WATER-w HEEL, ill the common EicropLatLan of the term, is an initrumcuE 
by which the moving force of water u employed in communicate motion to 
™J; inw r i i*r however, another cEm£ q t wate r-whetla, commonly called, 

paddles, in which the Water ia empluyed aa a stationary reitsEing three- The 
Last mentioned clan is described icndi't ihc h|ad of 3Tmii-Y T ra.iELS l in which EE 
fimns the moat conspicuous /eattire. Under the present section wh therefore 
conn tie our notice to the fifl hnifiD tio&td clttJjs of water-wheell, itf which (here 
are three di itinct kinds, namely, the undtrihol, the OrrrrM and the Anwf-wlHwI. 

(I bore u mu ally described in books upon die subject, a fourth kind, called the 
JWrton/a/ wheef- but it ii go disadvan tugeoua an arrangement, compered lu 
ihethreeflntiomdtHied kinds, that we ahall exclude it fivm our dwffntiaiL 

ixia nndkTflboi wale?’-wheel ia that commanly iwed in rivers and streams. and 
i* ^y k* ^ most undent kind; it requires no other fail ur inclinniiun uf til* 
stream than may be sufficient to p roduce a rapid progress! F6 m Otic® on it l and Ift 
jE acts chiefly by the momentum of the water,-'—*11* peat Live weight being scarcely 
called into actian p —it if only fit to he used where there is & prolusion of water 
always m motion. Thii wheel hfll, however, the advanUrieffing the 
ol all water-wheels, and is more applicable to nveia in lEis.tr natural stale than 
any other iorm. It tikowiae work* equally well whether the Water acts upon 
tise one or tbe other side of its tloat-LoariLs * which renders it particular!y applica¬ 
ble to ride lf?en, where the current changes from one direction to the opposite 
one at abb and flood. There ate, however, some practical disadvantages attend' 
ing this form of wheel, whEit mult of amdl diameter,, or the increase uf water 
causes a largo wheel to be immersed tno deeply In either case the rtivet is 
aim liar, Let iu first suppose that the wheel uefintakd ii immersed 



in wafer up to the dotted line a£; the fiflaAr™! j. ^-.nU / * , 

«pon the uater, while that at o‘ on the opposite dd f !lw “J™" 1 
|l |i»Bid; DOW tbEie two resiatjjijr forces comiined, w **“ 

avindebl. friction u f tin- itweblnciy, would drnoBt ■ * llh - ^ 

it. b _f dlrived the nmay if th. \JSEl2i Je w ¥* fpf " 

“■“** WinticotW^ of . wh«J « 
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WB will suppose dotted Clltlu to represent, acd thv llanta Used radially 
*ruund El, in tbe dsns manner and at the fflfflf difUn«l*-ipart m m iho l&r^n 
1 wh*vl,. it will be evident that a lesa number of floats will be submerged or expflwd 
to the action af iht CLUrnmt; corfseqtienLlyp they will assume the same imfavaur- 
thln position cl 3 has bec& dejeribed, by iht deep iihtofintou of the large wheels 
■Jld tSiah were the small wheel imuwreed up to the line it fi, which U eictl frith it* 
axia, it vuild Dot mute at all, bs the force or weight of water on each iido 
would be exactly bakncetL Pghgua but Mulo ahukd in the principle* of 
mechanics, have attempted to gam an advantage, hy placing the float ■ boards 
tangentially to the rime* so that the floats shall kow the water edgeways, and 
not lift i( up at nil, ol in the one We hove figured j omitting to notice, or give ^ .. 
due wEighi to the foci* that the IhAU which ere entering the water on the &ppo~ 

■>te aide nf such a wheel are, to consequence, posited id as to strike agsimt the 
water will] their broad sides, which thereby counterbalance the odvantage gained 
on the other; nod wt submit to th^coFLsadcfatiuu of th»& mechanics who prefer 
the tangential to the radial position of the flemte* that it ii leae destructive lo the 
m her] and all the mechanism to which it may he con neetL d, to receive two equal 
COnCEini^ha of sms 1L force on opposite resisting sided of tbe wheel, than one con¬ 
cussion of double the fume m only eria tide uf the wheel - r the direst tendency* 

It appears to us, i| to break the arena of the wheel* dose to the mda. Whenever 
the Wright and motion of water can bu made use of as well aa its momentum* 
much greater effect* can be produced ibnu tbe but described machine ia capable 
of h jtod with a much less lavish expenditure of the fluid* for then its utmost 
pnw™.of action are brought into play at once ; and accordingly, tliOM water¬ 
wheel* that are dkatlngtiisbed by the name of breast-wheels, and overfhot wheels, 
will produce much greater pow^r* frith a enneh less supply of water, than the 
Uhdfinboi wheel already disoribetL Both these wheels however, requite a con¬ 
siderable fall in Ibe itrram Upon which they are placed, and. cunasquentiy de¬ 
stroy h for the purposes of navigation, unlcu that intern ms bydtu Lilia coniri- 
Fanas, the CiXaL LocK t be resorted lo, by means. of w Inch barges or vesStis of 
my magmhada may be transported from one level to another without difficulty, 
and with very little Iom of time, Tb t watesr-wlitd, which of all otheH 


v 


(ri»ei liftgrcsteit with the leiwt upense of w«*r, require a fill in the 

•ti£iun eqiuj in ralh*r more thin its awn (Unmetor ; therefore it ia emtomnry to 
gita ftia dpscriptian of whet 1 a greater length in fuojMrtkb In i» height thmiia 
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"Ewn V* any other,—by which m entialily oF [rawer is obtained^ tn the con- 
itructiun of the orpr^hut wheel n bnJlow cylinder or drum that is impervious to 
trairr, ii UnE prewired, ami bung upon a proper ceutrxl a&it, A number of 
narrow traughfl or celli, generally formed of thiu plates of meta], ex ten ding from 
n®E end of the drum to the ether, are Brit tiled round the outside of the wlieel, 
so os to giro n transverse secdon through the uudihl! aftbe wheel the appearance 
shown m ilk - preceding figure The water La conducted by a level trough of 
thi> aame width at the wheel, over its Lop p and m thence discharged into Lite 
buckets or cella placed round the wheel to rtceirc it; from Ulb particular 
farm of these backets, they retain the water thtu thrown into them, until 
by their motion they descend towards the point whsn p their mouth* Iwiug 
turned downwards, they discharge their eonjcnEj into the tail-strean^ where 
the water nma to waste. The buckets on the apposite aide of the wheeh 
ascend with than- mouths empty, until they arrive under the end uf the water- 
trough, to be rcfitlcd, where there is a pr-n-atock or sluice, for rc’guEatltig 
the quantity of water and preventing waited tines, if the water wiu permitted 
to flow too rapidly* El would Ipkth out of the buckets instead of filling 
them, and would run dawn over the surface of the whed, without prtdudng 
m pmper dfaeL Tn prevent this, the water j| «ldom permitted to run upoai 
the whed in n stream uf more than from lull an inch to on isieh in tliietui^ 
and when weU regulated there U scarcely a drop of water In effectually <tse4 
Tile overshot wheel nets, therefore, hy the gravity *r WCEglltof the Water COD lamed 
in the buckets, for nearly on e-dmd of ita circumference % and from the experi¬ 
ments of Mr, Smeaton, whbh ware made with great accuracy, it appears tEfct 
the dimenlion*, quantity nf water, nnd height of fall being the *atuo, the over- 
abot wheel will produce double thcclFeol of the under-shoL 

The breaiFt-wheel is by far the must common, and may be considered as e 
mrab between the two varieties before mentioned. lu thkj the water p tnslead 
of Hitting over the Lap of the wheel, oj entirely beneath it, is delivered about 
half-way up it, or rather below the level of the axis; and thfi race nr brickwork 
upoai which the wratCF descends Ii built in s circular form, liaving the tune 
Ctmiman centre with ibe wheel iUctf, HO ns In make it parallel In the exterior 



Hflti ill* ftdM w wbwM dtawtfciwK. of tb*wfc«L Tbit «n- 
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, without contact* into tb h c uvular hollow of the brivk- 
i the wboE?l h witlfcCMjt producing ^ proportionate effect. 

_ __ all wheel* by which the water ia prevented ftlitd 

1 dcaeoiulittg, untws ti*E wheel morfiJ thereaTth, are to be considered af tin? n&iure 
of over-*bol wheels having puwer in proportion Lo the perpendicular height 
from which ibc Walt! descfinda; w] 1 Lie all those time receive [lie impulse or 
shock of Ihe wnler r whether in at] linrjz oeiCjlS. pErpendscukr, or oblique direction* 
nre to be considered as unddMhoU* The breast-wlied sm nearly nllied to the 
ovpr-ahot; for imhridiJ landing it has only doAt-buAnk, instead of buckets, yet 
da the mlkflUU is made concentric to the outside of tbe wheel, And La not 
only then, but at the two aides, mode AS close as cotinmieni, bo n_=i to prevent 
the'escape of water as-clfeetually iU poaaible* die spaced between unc float-board *. 
and another, become buckets for (he time being, and retain tbe VAIlt, and thus 
the breast-wheel Li not only impelled by the weight of waIet, but by ha Impetus 
or momentum also; for the water*b »o confined; os to he incapable of splashing 
or being lost, end consequently, itStfnnnng force may bo exerted lu great advAEl- 
tn-re. rtotwilEistaiiding this apparent superiority, itHl the breast-wh&El i% in 
effect, v^iily inferior to the ovEr-akot wheel, not only on account uf tbe smaller 
height ftt which the water supplied, but from the vrostc with which it must 
Always ba attended, CVCU under circumstances uf the must perfect wurLmanihSp. 

W | ion Weli-eotudructedi and clraly built i n, lEi effect* according to Mr, Eamealnn, 
should be tbe iimE as an imdeMUUtt wheel, whose bead of water h equal To the 
diflErence of level between the surface of the stream and the point where it 
9tgkn tbe wheel, added to the clicet of att over-shut wheel* whose height is 
equal Wo the distance from tb striking point, to tbe tail-water of the mill* or 
that which runs to waste. Jhk is* however* on the presumption thar the wheel 
receives the impulse of tbs water at right angles in its radii, mid that every 
thing Is £ util true ted to the best Advantage, la practice, it ia found that tbe 
breast-wheel consume* about double the quantity of water that the aver-ihot 
Wheel rcquirfrl, 10 do the same quantity of work, when all things are alike*—that 
ii to say r the diameter aiid breadth of the wheel* fl Umber of Soal-baanU, Otc.,— 
thoughfrom theory und cafctdaticn, it abontd rather do more j far Lambert, and 
others who have written mi this subject* attempt to demon Untie,, thal the power 
of the aver-shot,. to that of tbe breast-wheel, ti ai thirteen to five; hut thfo || 
upon a ■uppckiLtion, that no water escapes in^etualiy, which is utterly impos¬ 
sible in practice, lu order to permit any of the above wheels to work with 
frevlcim. and In the greater advantage, it is absolutely nerffiMIJ that lhi tnil- 
water* as it It called, or that which is discharged from die bottom of the wheel, 
after it boa produced its effect, should have an tin m turnip toad paai^e to run 
away*; for whenever this Is not the case, it accumulate^ And forms a resistance 
tn the £L oat-boards,—and consequently, abstracts eon alterably frum tbe velocity 
mid power of the wheel* sometimes indeed to so great an extend as tq prevent 
its working altogether. One of Ebu simple&t and most effectual means of remov¬ 
ing this IncatnTenrcncc, (lays the author of the TVrcafuw on Ifydr^aU rtf, lu the 
“ Library o/ U*rful Kmicledg*" far whose observations We ate largely indebted 
in the prnt'Til article) « by an cspcdkni, iiot much known Or practised, and 
which consist! of forming two drtUl'iA or tuiltocla through ihu brickwork or 
masonry, at each side uf WAtfir-wb eeI,. whatever may be its Ctiuslnictkn a AO 
M to pcrmsl a portion af tbe upper water to ffuW down into the tail ur lower 
sirwaiti immediately in Eruirt of tbs wheel. Tba water thus hroughl dawn with 
great impttmjslty, drives the tail-WAler before it* in rich a manner as to form 
A basin or hfiOow place* rr> whieb the wh^rl can work free from LuLerruptwit, 
vrm if the natural stale of the water were inch as might pnuhlCO A tailing of 
L from tweflro to C%bEccn iiachesj without this asiistaltCc, And since the tailing 
of milbarreams only occoTt in tbe wi Liter sc leans, or Ai timfii when there ia a 
profua-iun of water, iO the quantity dull Id thu^ thrown sway without operating 
upon the whceL carl bv spared without inconvenience. Each cf the draios or 
tunnElwift furaiihdH with A Jmw-gaEtf or penstock At its upper end* hy which 
the quantity and Impetus of Lhe wale-r cau be regulated at pleasure^ or the whole 
be shut olT. whenever water happens tn he freon:c. 
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Lie three varieties gf ^ater-wKccb already noticed, are th4 only (raw gen-e- 
■ allv admj Lied ml* practice., oud th#y do not admit of much i ilapra¥ein*nt, iiuce 
ilbe]r principle* mwt always remain lb* same. Hu? ovcr-ihot wheel ha*, 
perhaps, been brought nearer to perfection (hart any of the nthert by the con¬ 
trivance of Poter Nftaiilk, Eaq. who! in n. mill (hat be h*u near Seven Qaki> in 
_ 11 l has envied the orflter to revert hade Again Tram the top of the wheel, 
mitaod ol prosing Ofcr it • and frt this way a much greater portion nf the itir- 
Ctimferencc of the wheel in brought into fiction than is generally the rare- 
OilLrr improvement* or Variations in the farm flod eormtnU'tfun of waier*wh«ilB| 
hare Wq contrived by Mr. Resant, Mr. Smart, Mr. Perkins, and others which 
wi.3 be found described in Like TVamifd^nj of ike Society for the Enccuraycmrui 
. uj -Jrtj, itftmwjficlitrcti anti C'omiTLfrcf ; tbi? olgrcL of them principally b> iii<z to 
™“ n ** much force as possible from the water, by arranging the forms of the 
™* st " nr fl i,lit’boards m such manner that they may receive the gioateat impulse 
or retaiti the greatest quantity of water,, which ia of great importance, partictti 
Lariy jo the construction of neder-ahut whcetl, which Eict by Loo impulse of the 
water urns. The overshot wheel denude entirely cm tho weight of the watci 
delivered info its buckets, which ought* therefore^ £o be s& *apadan# lT AA they 
can Conveniently he made,— not Eftly that they may contain as much water di 
poijihic, but rII-jw ample room for the discharge of the air that will be thrown 
into them wctli lb* water, tA well ne for the dcliray of that water, when dour 
With. Fftirn the nature of a water-wheel, it will he (Hrjdpnt, thai if ft had no 
wt f , P eT ^ mn i resistance to overcome,, It would move with the same 
Velocity cLa the atfc-fiun that drives it; while, on the contrary, if it Was Wftd 
vrikh a quantity of reriititiM^ equal to the power of iheaLream, it coni >1 not move 
0.1 all : bt-nce h every degree Of resistance between ihttit! ratrrtnes, will produce 
its proportionate retardation of the wheel; and from accurate experiments which 
have been tried* it baa bran determined, that an under-shot wheel doe* itf mari- 
mum quantify of work, when its dreituiference moves with between one-half 
ftJld one-third of the Velocity nf the stream that drives iL The over-shot wheel 
cannot be so influenced by the velocity of the Wlt£r f because it requires all Eta 
bucket? nr cells to be tiled m succession ;*and Mr, Sffirfilcn has determined;,, 
that tlta beat velocity tu effect the above purpose* is three feet in a second. 
Having, therefore, previouily d^EeJmiacd tho quantity of water which the 
stream will deliver in a given time, ii becomes a matter of easy calculation to 
determine the length atld capacity of tins buckets which shall' bo capable af 
f ar 7u^ - 3l ° Wtt ^ r ^Elodty. Thu^ for example* if the stream ii found 
to fleEiver nLtiety-sj s. gallon* |nzC second* and It Is determined to make the 
bucket^i on the wheel six inches- apart from one partition to another* and fifteen 
inehcs deep, then six such buckets win be captained in every duct? Fwt of the 
wheel; therefore ninety-bix gallons mint bv divided by six buckets* which 
gtvai aiKfren gulionij fur the content* of caeh^ It will, therefore* only remain 
tn Iw det-ennined^ how lyctg a ¥ea*el of kli inch bs wide* and fifteen mcbex ieep, 
M3teen gullana, un.J thii wfi], of couree K gi¥0 tho necessary 
JJ lULm of Uic whccL while the number of buckets mmi depend uponihe cimiin- 
fc re nee, which is always limited hv the diameter* being'the extreme height, (if 
nectary,) that can be obtained in the fjdj of water; for the larger the wheel, 
the greater wifi be tho power derived from it, provided a due velocity con be 
maintained at itic time ; because the mm-it of watrr on wheels "is the 

Unsafe rout of the Mghl it fell, threuefj, it Itciog tcgul*ted by the Mine Ijm 
“ WrtT ^ 111 TLe power * T wy «hii,l t Jcmrv, topmit 

upen IIll quantity of wafer thrown „™, «, «4 t]„ £r^lu fa* | £, lo 

fell! hut fla eeerv buek« mu,t h< filfed r ur mn fluat-bnard rtrack hv Jl« *ot?r 
m ,ifeBmiBi. », of Mu™, if tWbcel « W r j, , m ta0 „ £ itewW fer 
the purple forwhtdi it is iu tended; and, in ihucaie, th c milB . * .'j^i 

by cog-whetb within tbi; mill, iriiich, on (in- cGHnmon orinV^Sl r C 
muHt dkdipate the power intended to b^ gmiicd by the masrii:'il 1C * T 

Wheel «,nce, great atteudoo should & paid il ^ mtt 

let the riaw of die water-»heri be wclbproprtiuned ( nor onlTlS ** 

the itream, Lm Lo the rpccilof the work it is required Lq perform- and^tSi m°v 
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always b a vmrnnMtoA without waste or difference of p QWCT, by aJmg a wider 
wheel of small diifcet^ whem great speed 3 a ttecesxary^r a narrow wheel of 
t great diameter, when I hh U nut casentl&L In every cast, the foil power of a 
stream should be taken advantage of, m the first erection ef a mill, because it 
U a troublesome uul expemdte opfrurion to iner?JI*B tbs power of a tnill, wbeti 
once built; andpower ia idwAjt valuable. 

Mr. Banka, in Ills excellent 3Wiw upon Afflh, gift* many Ptfifill practical 
mlea^ from amongst which the following u asLctwL Being ainaplL% it may 
prove llitfiil for determining tha quantity of water ihoi wiJT How through a 
sluice or pen-stock upon ft wheel, with sufficient ftccuncy for moat purposes., 
because the whole mution of a strta-TUi must not be taken when It is principally 
dammed or stopped, and only psaMi to flow through i small orifice, to pro- j 
dues mechanical efibet. 

Rut *.—Measure the depth from the surface of the water to ibe centra flf tbs 
orific* of discharge. in feet* and extract the iquara root of thnt depth; multiply 
it hy ZA t which will give Qrt vtdoehy In feet per second, ftTnl tbia r multiplied Ly 
the area of the orifice (kUo in fcet,) WlU civo the noiuber of cubic feet which 
will fiov* iliiutigh Jn a second. From knowing the quantity of Wotcr dia- 
changed:, and the height of (all* not only the sled of the wheel, hut ita extent of 
power may be calculated; for, in the ntukrtbnl wheel, the power is to the 
effect nearly &s 3 to 1; while in the overnhot wlieel it ia doubly or a§ 3 to 2, 

WATERW ORKS, denote: ail manner of works employed in raiding ur mn 
talning water; In which sense Water-mUls of ail kinds. pumps, wheela, hydraulic 
spe^ sluice#, aqueducts, St £,, described in various parts of the work, maybe 
called taler-works. The VPffmua wmtoiMfr ork» in and about London consist of 
pumps worked by Itearn-engmci, Thu principal are those of the New RlVcf 
Company, whose works at Clerked well and Upper ITmiBet'Stretq are laid tu 
furnish daily to C7.U00 houses* 13,000,000 of gallons; the East London w-ater- 
Wftrks, iltuated At Old Ford, also daily supply to 12,000 houses fi P <?£HJ F 0[H> of 
gallona ; the Weat Middlesex works at Hammersmith* to In.tKHl bu UMs, 2*250,000 

e D 3 ; the Clielwa works to 12,400 bouses., 1,7^0,001) gallonS; Ik Cimhd 
jtion, ftlao at Chelsea, to 7j£>0 houses 2,300,000 ga3kni» From which 
statement it appeara thiit the portion df the town on the ikjtA* side of the Thames, 
il supplied dailv with about 26,000,000 gallons of water, and that the lolal 
number of buildings of oil kinds receiving this supply usomiia tn about 144,000 
* The water la* from the grVilfc demand of certain factnriEE, and rations other cir- 
encxtflncHi very unequally distributed; but tbo average consumption fist each 
home is about 130 gallons. Of tbia water, tePn± than one half of winch ja derived 
from the T ham ex. a i±rgi? portion is d^Urerad at very eon side mb! u cleTaticni 
above iho IbtcI of therirai, UMbe topa nf ihe high«i h>mft«iin the highest 

parts of LnndoUi by means of force pulnps called Lbe^AiyA itfrrk#, for which 
dE^i net service fifteen itsamHcugiUfii are employed* exerting a power of 1105 

batflrt. 

On the inufh side of kndatt t there are ihr^ wateK^impamti, namely, the 
T.ambeth, the Vaiiibnll or Sonth London, and the Snnthwork. The Lntnheth 
waterworks Inc situated upon the hanks of thn Ihomea, ond lhe water U forced 
immeduitely frum tba river into the mains, and ibenee distribute d to S5 h 0O0 
tenants, who consume 1,244,1)00 gallon! daily. Tile Yamhill!, or South London 
works, situated 133 Kcnoimgton LallO, have about IO.0QO tenant, who daily con¬ 
sume ahnoi l T 0O(i*CH>0 gallons. The Southwark works, upon the hanks of the 
river, between Southwark end LakidnU bridges, supply about 7,000 Lanoaita with 
720,000 gallon of water. Eaelk of these estabhllittBC-EtU has two engines, the 
aggregel^ nower of which is about 2.15 horaea. The whale of the water omnium 
to nearly llJcKJO COO geJIocu, supplied to 33,00(1 tenants. The tolol qunntity uf 
water vH^uLt^d far the- whole mulropolki* north And mmJi of tht Thames^ la 
therefaro about 29,1300,000, supplied to U^QOJ homes or tenants, making an 
average quantity af 170 gallons to each daily ! 

W« have thus gfron U summary of a mare valnmsimiis statement that luu ap¬ 
peared in mort uf "the scientific journal*, prufessedlv derived from the printed 
repBiri of a parliamentary eumnsissiun, appointed a few yeam egu toinqiifte into 
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tilt* .igblect* Enl v| think lhai every redden! of Lcmd&n^ after a ffl fflMPfl 
moeidcnitaun of ibe Wcmittt made nnlby the Viler companuiB, e*t lh*iT supply, 
w ill dretu U to l«? 4 most utrfchaijred statement of foetid Out own nhsorvatjun 
Upon a great number i>f bm lends w to the condusmu, that Lfi*lcad ofl*U 
gnlitma toeach home the*. U pot that ajpntiljdeliterod KW% m a irnijohiv 

of caseior upon an BTtnS|fflflfthe whole, Ft the water were turned on i dotty loculi 
the Lennarts, and ibe discharge-cock* to *13 thr pipes wete prevented from ■butting 
during the perind of “Iiji m op," th* pipes would fat «™bk of dE-tirurtii- the 
qo^Uh tiientnmed. But Uia &rfa KT n that a great number vt the c&cka are 
nbutf lbs cistern* being full; that the majm fry of them are (Bn open tor n tew 
miriuftfl. <o receive Bn additlnU of a few gallon* j. and that, to far from bi-mpa 
doOy supply to alE fc dn third, frmrllf and Sftknte bouses (which wartime the 
majority,} receive ihifLr supplln but hraM *f srrafr at the utmost, nod BUM1T of 
Hum bill Tbn aHfcial rtaUuneilts appfar lo lift to be sogrossSy moment that 

we have noL thought it meedfid to uatr into a wlnuteimMiMlvii. NuvErthel™, 
we euiiiSdiir til* -upplv generally to be abundant fur dll the purposes nl health 
and comfort We We already observed, that pumps are ftc JJiBvhincH now 
itoliqjb employed ill wnlc^wotSj-, for raking the water ; and tb«B pump» are 
grnetqHw WOrluHS Either by slfiflui of a fid I i'f wnUrf. Haring in Other p ar tj of 
thin work treated uf the eaostlLlarnti of wnhT-workr, vt shall eondnde thll 
cUde by a brief nodep of thfl water- works lately erected tn supply ibe City of 
Philadelphia with pure fresh water. Kid which h*ra teen described in tlw recent 
JcisVifiL-hniTiiiLk Tin*: wark< Dr, Jonen stata, M htn been aclimred by 

all wbp fcave i«*n them. m mnnuments both of the iaxtt and *AdIl eif the per¬ 
tain Uouegmcd Us ibe- plan and rreotioo of the building*, and m she construe- 
bop hml eseCUting 1 of the mortimerr." Tlie eitabl is foment Is at Fxir-m dUeH t 
lire miles above the ri(y a 0l Ibe Falb of tb? Schuylkill. The mtiiE espoo^ 
Lrjeluilrdu l be purchase nf the tflc* is 1120.^30 duJlara The water power created 
is cal vitiated lu be njual lo mtsu into the by *igU wherh and pumps. 

Upwards of len mUMUi irf gulkm daily, and it U cistimaled ibdt Ip &&lou* upuu 
tlie WHeel will raise otic Into ihE resen OIT* There arc two reaeJTCar?, one ha* ing 
the uLpiidtv of three iiuHtou* of gailtma, and ih« other of four imll iwm Tbs 
water L misrd 30 fefilflbovv lIh- iughraS ground in ibo rity, and is convey til Mild 
diatrilnilcd Ell rail iron pipm of American manufciCEUrev A plaii and ^CtLQQ or 
■* the pumps and wflU'F-wneel*: arc girEn in illv furwgufng ^^ Ll ' P tl|]| P s arc 

whatgjirc ,-«IM doiiUe fcrcJng-pumps, (we the urtldp pmdudn^ Ail 

eounl esdbce iu railing voter, 5a wblchfrVFT way rhepiainu moves, rha working 
buttrl is 1C in c bra ill dijumrtrt Ift die deaf, «u.d the Jialf Stroke of the pump is 
five le**, Elvin^ a ren-fcrl ttroke fur i-ndl rernkrlifla of the wa!cr-w 1 ir d. ol which 
ill err are thirteen in A minute. The walct ll forced to n ^icmUtulnr hekbt 
of EJp feci, tbrnugh msfan ofneitflf 3fH> fipet in legnfUt, fmi autmtm nufied by 
(ids p um p, in -4 hmuip E» upward* of It million* cf gaIh:nE t me measure. 

Dr. Buiibaniin, In bis Jo*™ri t /run i!/o<^ MninoA I/jc covntritM vf 
ire, giiTff n tltwripliau uf llse SayiuhTOinbacEm tank hear Madras, Trnicli ap- 
penni tt* iw Wtl\ dcim-lng of tins attention of pL’MCIffi iriteruitpd in tliD COtLIl^C- 
don of watcT-watkit Kubsxc ufv probably hj tnutiom in this country where smilkr 
fl^TantrtgusCin^hs be Laktu of tl-£ natural oouffnrullain of \W hiUy districts. The 
S^iynib runitbSinn ijiok has not brifi ibroied by dJggfflg, Like those in Bengal, 
hut by abutting up, will] mi artificial boob, ttn "prfling between two liAEural 
ndeA of ground, llie sheet is mid m tw seven fir eight mitea in length, and 
tliTOE in width, ami in the dry *£UH?n ii let nut in Knali itrrams, nj w watt'd, for 
LIT] patio a. IU tLi- naloy KCatUfj it fFris a rupply of ^jiiw from the river C h ir- 
N.iaifi* 4 tul ffrni sc^end tftuiU str«.s r tnLs that ait collected by a canal. Ji la provided. Ln 
dkfliirrri^ places^ wUbsliikcj or welt?. &f Stone, wbirb a it frenj 20- !□ 30 feet wide, 
and tomt T« i tJflwcr than the »■ her parts. Oti tbv surfbef rbey arc ahull gly fmiibvA 
by Targe *lone? t placbd in a slcpiii^ dfrect1nn p n^ibal the Viter mabra ovet whit¬ 
en t tnTd^rmiflUig the bank, and is eon vet e d an^y fr?rm the ficldi by a cannL 
Tbl* La a matliruf the UMnoal impoftftEiJe, U tli^re are instances where, the 
banks of thru* large tanks bnrifig given WAV, wb ule vOE^ei hare been destruj cd 
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by the tnrrouL Intmhr, huvrtver, that when tliere if pldty of HLirt iIh? tank 
™JF m completely fiM, ft raw of storm pUlan ii pla.-t-cl on tin? bp of the 
r 1 usees (wean)- imd an the water rising In a h vel VrLdi their base, ft temporary 
Wr[\ jj formc-ti of mud, sticky and straw, places] between the pi]Ji \Ti so as to con- 
water ii3] h rise* im high m the top of the hank. People watch this 
luglit and <ky p m ember to break duwu the temporary bank ifcmM aby additional 
run Endanger the whole. The Water as let ml In supply the fields by a sluice 
lined with Ctil Btohif or bricks, formed, through the bankj an a leu.] with the 
country. The inner cod of this sluice- is cOferEd by ft flat -stone,. in which is cut 
ft conical opening tb.lt Citti bn shut or opened by a ctmicftj plug or valve, fixed 
■ In a Itamboo staC and which is secured in its place by pooling through hole? 
naails in oroiff guiding-bare, lei into iwn pillarn of *SutLc p which rise ArtJaTe the 
-^v 1 el ihe water in Lhc tank. Tbift toot is said Co be aulIiciciiE Co uupplv with 
water the land* of thii-ly-Lero villages. for dgEii ccd months, jhotdd the muu fad ; 
sue h ft reservoir h there fort of inestimable'vrduc. 

WAX- An oily concrete nialter p usually ecu side-red to he gfttlscred by bees 
from plants p Ihtragfa Huber, who wna a close observer of nature^ anil kfaeliabii* 
of bees in particular, asserts that wax ii no artificial production^ made UyThe 
£**■. from Ihe honey they Collect; that they cannot procure it, imiara they have 
hooey iir augur for the purptefi j ftizil dial raw sugar oJlbrda more than honey, 
tV'nx was luOg considered to be ft red,tt p from some properties which it posses;!?* 
in common with tesiire. Mucquer found lliat Wu reaEimbl&i resin only ftt being 
an oil, rendered concrete: by no acid; but that it ditfvr* essentially fri>Ep iIIesc 
m the kind of lhe oil, which, in rainif is of the nature of esaetilial ail^ whilo in 
WAS, and other flnjdogmi*. oily concretions, (os butter of cocoa, baiter of nrilk h 
fill Of amnuds, spermaceti, myrtle wnxj It is of tbe rmiure of mild unctucui ails, 
that are DOt aromatic, and nai volatile, and are obtained from vega tables, by 
expression. Ihr Ure considers it probable, that tha uddifyiDg principle, or 
oxygen, and not ftli actual ftcid, may be the Icndittg came of the noUdity,, or low 
fusibility of was; but it has been nh-ierved, that by digeacfng the nitric of 
muriatic acid upon fixed, oik the nils pass into ft g|a£e resembling wax. Tbs 
natural colour of wax is ydlaw, and il b whitened by exposure, in thin Inm i iiip 1 
to die air and sun. Alkalies cNsolvewax, and render iI miscible ill water. Ia 
China and North Am erica, wax ia procured directly frnm plants, and is tfarn 4 
tailed vegetable-wax. I u order to obtain b*es K was in a pure state, wbst remai ns 
of the combs, after separating tb* hnney, is pul into- a Cupper, wills a quantity 
of water, which 3 3 made to bod n?tr n alow lire, end ■ dried frequently with a 
flick. When thft wax has been thui thumigUy melted, it it drained f^rnpigfa 
canvas bags, and the residue iuihe hags in rurccdotil by a press, whilst hoi* md 
received into a Vessel of water. H'hcu olj iho WAX Juu bncJl ihus cleared of the 
graaer impujiltes, it is mcain melted over water, raid thd «*cUm whkll ariiefe ul 
thb boiling ia carefully slimmed iatf'j after which, it js poured into pans OT 
moi i Edf of the size required, to solidify* Wil keeps hettc r in large cakes tbftn 
EmjJl on^ji; nriV fltullnsenE that may remain at tho bultum of the cokes Jjflcrap*d 
olf before bleaching. 

Ffae ordinary proccBa of hleftchtng wax, cofiixiali in first nseltmg it At ft law 
lie&i, m ftcanldren, from whence it is oiiowed ^ run out by a pips n£ tfaeiwItoEfl. 
mlo a capucmus tc 5 ^| £tled with cM water, m which h fitted a large wooden 
CjiiwJeTj that ib mad^ tu turn round continually on its *xj- upon which the 
mehed wax falls r l he IHirftrce *f the cylmder bolng tonstaml/wch the wax 
.locsnot rnlbcre in it, but lays ,ohd and l|at r ea^uirinr- || ID f43T T nfc ^ riblwinEk 
Tl» continual JiU*flolM»t tta cylinder ewrri« off thoio Hbbaml, M Cut u llisy^ 
rwmcii, « U J dmnl^ten them through Ilia tub. T\,,. is lhe]] , „ J|D „ 
L “5 c fivwwtfrt wWi doth, wlush ara.uppuHei ahcmlsicI.t.Sii ineliM 

above %b* iukOUsiih m situalions e*:pa*cfl to the ^r h dew, and tl.n mn Th- .hb-fc- 
»«*• of the serial ribband*, Chiu “[*«" ih e r™,,^ ^„ eJlt ' , „ A 

an fabdi anil a halt anil thsy ought to be nfirtorod 6ornl!m^T«!; lD , EIB " i:1 
that tb..',' may nil be equally ia itw aotino of tba tk u ^ 

be fdvuureblc, tho ealuur wiil bs cliasiged m a j c ^ J lu ^ [l. 
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re-melted, formol in in ribbands, find exposed to the mr || before, Th«* opera¬ 
tions ate to be reputed, until the wax 5s rendered perfeclly while L after which 
at ts te be mdtfd into enke*, uf formed into candles. 

Of Ul* vears K the mlphuric fcdi and other cfa™EcAi Agents, liaVe fc**n fim- 
u^d fur ifnirteniUg foe prows* of hleachitlj* ¥«, hut we are Incljtlfd lobclstVe 
that they hate not been successfully earned in m practice, « the nun uftu: tare ra, 

Vfc are informed, adhm to the old process above described. To what extent " 
chlorine baa bctfi applied to this purpose, OT in what manner* are net in- 
formed j but fo e process employed by ^ r - Da\ idM)D, of Glasgow, and recently 
piitentr-d bv him, ii ilttfed* in the specification,, to be as folios si— ^ 

*Thr WAX or inflow is heftteb to about iba temperature of boLling water,. iiF 
an ijun vessel lined with bad, when ths oxymttrille of Lome, (chloride of lime,} 
or the oaymufiak- of magnesia, ^chloride of magnesia,) is to U added. Either in 
lob lion With water, trr in the dry stole, oud then in Lfomtoty mixed and wvll 
stirred up wEth a wooden ipaiula. When these materials hare noted Lt|*m each 
seller a /ufficiEui length of time to discharge the colour ftofrt foe was or tallow, 
the liftf * or maguejLi is to to removed, by adding 1 dilute- sulphuric acid, or iome 
olrfer arid possessing ft greater riJfiurty for those earths than cblulKite* The 
wlwle la then to W boiled, until the earth am piny ml is ^paroled-'' 

F&r the bleaching erf VH, the iolntian of the chloride is to be in ihfi propor¬ 
tion of from 14 to EB pounds of the salt, to l Impounds of water; and an equal 
qnaarite by weight* of the solution find of the wax, to ho employed lu the pro- 
Mix, * the iulpbufii- add ahmdd be ef the specific gravity i^4£i, and be diluted 
With from twenty to thirty time* ha weight (if water. 

Far the hlrarhiug of ( Allow, a solution of chlorine* of lc*a strength Own the 
■tare, T |t| raffico, (Wld she sulphuric acid should, he mure plentifully diluted . blit 
the proportion* necessary* will vary both in the wits and Ibo tallyw T according 
to the quantity i)f culouiin^ mutter font may be combined with them. Tbe 
following formulae fur the cumpaiiUtm of iho various kinds of Heqluig-WAX* will 
mot be out of piece: — 

The best bard rod WAX for ioaLlwe letters;—Mis two fATl* of sbell-bic. well 
powdered, with rE- 5 tn and vermilion,. ff&nh one part, and melt ibis combined 
powder over a vcrV gentle fire; when tbe ingredient* are thoroughly incorpu^ 
rated, work tbe ^ into sticks. Seed-Sac may bo substituted for ehclhlAC; 
ajhl instead of rosin, boiled Venice turpentine may he used. CW« hard rod 

scalsn ff-wsx ■ _ Mix two parts uf resin, otto part of shell-lac, vermilion and rrd- 

lead together Oise purt; tbe loiter in the proportion of one of Vermilion to two 
of th* red-lead. For A cheaper kind, the vermilion may he OtmtUd, arid for 
very co<W use^, tbe ihribbc also. Blnch scaLtoe^aH is made in tbe same 
liratiliEr as rod, with the rlCFptiuu of the coluuriog ; tlw colouimg ingtrdlciit for 
tflflek WAAL hemg tbe finest ivary black. Uaid given string was is the same 
mixture of resins and gum-reaina a* before-mentioned t colouring mprodlEut 
is powdered verdigrii; for a btightar coiuur, crystakvt vcrtligtis, Bluesc&ling- 
ttex [Jj| smilta, light blue vordittr, or a mixture of hottu Vdlow Eeabng- 
waa-’—Use moASlCOtt; for * fmt bright yellow, turbitli muicraL TurpLc 
■Cfllmg-wnx Use half wrmlllfln, nnd hdf Emalts, or red and blue tn VATioUi 
propariEOUi, according lo the tint required- 

Particular atttntLon hhuiild ha pad lo ibo togrcdicrtli, while over the flre T 
tiifti tin uic-re brat be given than is just sulfidcm for them to und ha 

IborDughly incorp3TalE(i. J rhe wax ii formed into itiefc% by rolitug it on il 
co-puer^plntr or sloUc T with a rolliiav-hoard lined with copper »r tin r into rolU .;:f 
any romired six*- The polish or gits* ii givud mftenr«Ss, by placing the aticts 
yf wax 1 over a ftro in a suudl ituvEp which h provided with A anitlibtfi eippahiius 
for pfodfrlg and Etnrrinf them in llfiBt aimaliun, wliero the h**% given to litem 
is just, sufficient to melt the ^oifae* of the wnH, and produce 1 he gloss. 

A rmtottl was ^L-ci-n^y lakeii (Hil by Sir. WhmIi, of the Middle Tcmp.e, for 
uitroffueing a ifliail wick into die unddlo of Ute stidts (if wax T for iho convex 
nieuce of K*fing letter*. These seating-wax candles we do uok however,per- 
ceil ■■ in Ehe ihopf. 

WEAVING* U the art at working a wab of cloth from silk, cotioa* or other 
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bbnms thread, ia i lSutd, with a thUlde.i Tl;>.' principle of (lie arf may be aaid 
tn taiiMizt m crracng two Sets of threads at right miglcs to each oilier i and It 
wa» probably tnrrtt conducted iu mi extremed}- cittisi imd simple miBBer t like 
, ^ _ -111 ^vrincing or plaiting of ruahea to form uui^v An ti uniformed savage 
hiiTiQ^ flicelc-J tflU:i Enurb, would nnturahy bo led to upvivi It? Uiwtn fitter 
materia]*, wLEiih nature might prewnl to hiu hand*, and he would tu abk m 
weave tiierci flui tie or nearly the same fad litl', jls .be did the cuajair 

nmltincr ■ lamtafKir which he might receive from a in 

porbapi opening the threads of his Warp witll a piece of slick, or 111 thrusting 
*, T - , J blmiJca; would naturally suggest the osc of atkka, for 

opeunig tbo all d run)te threidi of the Wnrp, Jirrfl beoiirjg up the weft. For i^iuu t 
of AMtalKpce* our primeval w cover m :ght fasten tho t-ndi of Ilia wurp, which wa 
wuJ coccdlvo to have ber-ji Jong atriprs of the in iter hart, in tEie stump* tir bmi^hs 
eftro-R. \\ itb Lu sticks h# would Ellen bauble in Upernte with ccmmanilirc 
rapidity and excellence J end as it ixmld Slot fail to escape hil lKll[rr P not thsl 
ot the by-stand?re, that tile a]It'mute thread* of the warp, divided {pto two 
iii_ 5 liq.pt weto fitlOnialLiy quied and depressed by the ifcfcfci* nod EbaE, boji^ 
time*, from occidenlal eiirtimatam; i-a, luntn of Lbe threads &f the wntp- were 
mi^cd or dtfprrisid, by a pull u at tend of pttth; hence we may imflgitffi that 
Earaie uuntiirflxiCff rviemhiiiig or performing the same ofHro as the Ireadl-js or 
lams uf out present toam^ were Teflortrd l&j thua wo have a iMtilplrfce, though 
Tudc ^machine, excepting ibo shuttle; the gradual steps to whkb prepy 
confetmun mu"t uhvicnsly have beta made, by the weaver fimt poifuiap next 
sliding andi liiliilly H “ M* manna] dexterity inertfl&Gd* /Ar«riu^ ibn ivefh 
Aa the early hiitury nf wenrblg la mTolrrd in fnOtl iiL*CUrltr„ we havn thiiE 
endtavoured to Irjiee the probubk- orfgiu nod uurisosE prmdee c«V tin? Iur-cuEioii K 
and at the some time lisplain the really tlmple process of which pMn vrt^ng 
Eonsiati. In fact,, th* prr>cCll is even nup r CODductvd in Indio^ and oamiy of tbc 
eastern ncitJUiiSji by aimi]ju mouu ; the weaver pcffomu Lis labour hi the fipifl 
air T rhoosrng hin flLulIon under trefrs p whose abode truly pmEect him llrsHii tlto 
Scarchlrrfi rayi eii i-hirJ sun. Here extending llic threads which flumposfi tbo 
WArp oflu* intended doth length wia% between two hnmboo rolleni i wliich uro 
lajslencd to Ebfr turf by _wooden pilis T be digs a hole in tile rurth lurgc rlloUgHl to 
contain his legg when in a sitting posfade; then, suipcnding tn the brands of a 
tree the oerdswLiilli Bra intended 10 etittsO f]ic rcdproca! rising nnd Jepres^ti^ 
of tlsv idtenjjile thrf-'trU of bis warp, ho Ss*l undernfiiith* nnd couocclr-d with 
Lhe rardfl, two loops, into whcatl. Inserting die grvilt U^: of vllfiot ftnjl.be b 
^yt. 3ii* opcr-lliflUU. Ihc shuttle W£lb which lie -eaui-ptf the^crost 

thread i or wlklF to hiteriaCV the warp, IS Ell furin llto the knitting needle, lirid, 
I'CEfig atitoowbal linger than tha h^ndtll nf llie wutp, is mndL- to pcrfolms the 
tmlec at a baton, by linking tfie tlirrnds nf the woof cli»C up lo flllfih otherr 
1 'dt ILli rude opparetus the patient Indlnlt eUcceeda Ll weaving fabric# whkb^ 
Uhr dfbtocy of text lire, eannul bo surpassed, nnd can hardly be ritallcdi by the 
liLLtrijpE-nn weaver, uveti when hi* labours are aided bv clip motl eluhoratt 
ntftctuiisiy. 

^ ThE machitiory hy which Lb* pmecas of weaving is conducted in thEsCountry 
Verses bat ill tie, wnslrtcr mar be the material of the fabric ; the dltlcrenf.a in 
looms for weavuig y«lk or wM, cIlSe-% ooitRijrcl&* In thr grearer itabditv and 
atren^nh of Ihe latter, on woimt uf the ^renter cc^r -.^ ms3 and elasticity of fibr J 
and the thacfeness of ihe doth woven." 

Of _J,ln j-eara thET# hare hsen nmnErnun jmil gntal mwiron-rafnil in wring 

tiachiwty, and ihasc have, ti.> » -real (hr- mechzn\>m of tlnf *' 

! “ 6 . Nererthalesa, dtE oId-&Hlnpned fiMUnon w. for waruv plilio 

*i!kj, iwj«g util eitpimjeljf m«L MJiedallj at Rpiti]field., i c , 1,411 , mi i£nco 
our Mcount of (ilc 131 i;chAIUllit cifijiSoj-et!, lay gh-ing ■ ditaicrihllDD of ii 

A, in die annexed figure, Jj arellcr oaUrd Ihe dolb-bram,^., Which the doth 

tM TOD] U | -41 it u wove ; at Oita end it has u jjttolii't ir! iEu l F t0 

provent ILn nmmng beck; ut Ihe omi end il Inin bI» ftnjr Imte* Tn it 1 . 

fwoed by patting a rtick in there hotaa; at the other end or the loom Li 

nnotliar roLlc-r | p on Wllidl the ,wm » vroimU i tbii bu tiro v m 2 . 1 ( can j, t # 
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wrapped round ii| the ends of which are attncbefl to mtarA which 
.weigfit lump to Tt; bv tlib means 0 rfl&UlJM lB which prevent* t he 

rulkr I turning by accident. !’■/ sre culled lama, the* sroeach composed ef 
Ik pair of (dots; between which (ire fastened n great: numbrr «f Ihrrod*; i *» the 
bar c btb faslccird two cords V l ' P“* WbT ?****■ era3 nT T IWt®* 1 ™ to ™ 

line h of rite lnme F; the lower ban. of eai-l> lmna utv ronnecM by ends With 
the treadles G II; (he wcrtiiinn sits on the scat P, and ('faces hi* feet npah 
these treadles t U they me connected together by the curds j/.wlutR heptrMC* 
datMi Otoe, it W|D raise the ntW p and tbe Uniea tfltll tbena;, 8 ^® n,1lf ' J' 
thnmS^ ^cutting to da width or Hi* chlK are warn* «mn4 rii- >arn 
benffl L and ate stretched to ibjf ckth-bMm A; (he midtllo of the threads ■ 



Which compos* the laffiei E F, bare lent «Hed ev« in them, through 
which the lWad» between the tollers, which m «Dni the w*rp, »re pasMd ; 
the find thread of the warp goes through the 1 uO|m of the ItDOt E, the Best 
altfc'Lid to the lame F, and so ull «!t> mate!} ; by this means, when the »Wo 
presses dowa one of the treadles with bit foul.end r»s thr other, one lime 
drawl lip cverr other thread, and Lite other sink* nil the tt*>, «m ts mile M 
openingbetween the eels of tlm^h L L ii a films ™"«J? ™ * E 

tip of the frame of the 1™»; L L are the two upL'tg»'r of die IhsmO: f a the 
l»f that connects liw*M it ir a frame aem thf * grral nuniher of pleeeB of 

eplit reed, or HHfiKtimcS fine wife, at rrinnl dutwwes; between these the thre'MW 

et the warp are passed; dm frame being supported by njliece rf wood called 
die shuttle-race, which fa fitilmcd into die front of the pieces L L; each mil 
of this piece has hoards nailed to the Elder, so as to form trough*: at u MllM 
distance abut* these are filed two very rowotb wires ; their use Is to gOldc the 
two pieces //, eulkd peckers or drivers: to each of these pieces a string » 
fastened’ and these strings ere tied to a piece of wood, which the weaver 
hi lids in hit hand, and, by snatching iha Stick to either side, draws the porter 
forward* V«ry quick, and gives the shuttle (which is to ho laid in the trauaii 
before the pecker,) a smart blow, and drives it along across the race m info the 
Other trollph, where It pushes the pecker slung to the end of ihe wire, toady fur 
the neatsiroko, which throw* it bark again, and so on Tlic mb of the 
•Lutik pre iN.intcil with Iron ; it has A large mortire Ufamagb ihe middle cf it, 
in which is placed a quill colitoutiug the j nri* i also a tries* eye, nayiO'* a hole 
m it, through which comes the rlid of the Ihtoadi otid two in,nil wbr*l* to 
mah^t run ensi^’ Dn the face. The operations aro ns followThe wotktonu, 
sitting upon the'fcnt P, hold* the stick in Ins fight hand. And lakes hold of 
one of the ban of the frame L L with his left; presses hil foot ou uns of the 
treadle* G H, which by mean* of the Iambi C F, as before diweriU-d, divides 
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ih# Wilp J Ita IhEn, felicWi the (roadie he befofD kept (Sunn, and down 

the other; while ho U doiBg thli, ho with, hit ]flt hjmd dfa'wi t he frame L L , 
towards him sod then return* it. Tile Uw of thii is to beat (he bat thread 
iinjWiL by the shuttle dale lip to the one that mt thrown before if, by tile split 



]t by turning tbe mller A with the Klfck, as before described- ftqme eery 
eiperi; Wenven wilt throw the shuttle,, ind pcfFcrm the other nperatioasL a* the 
rate of 120 times per minute* * 

In shuttles of the com toon ktoth gvcai difflcullfas hase bitea experienced in 
c&Usmg Lne thread oryjirri to name ntF tl ]£ hisfln-in nr .dinttie-cap with on uniform 
tp-mwri, without wh l da ill's impDidbll toprudiun ngood nnd ctifu doth; in remedy 
thui defect, Mr T GtHtat, of CLerkenwcll Gretn. lately invented an improved 
EtLutL[e p for ItInch ho obtained u pa-ientt jUiibiii theConstruction of these th util s^ 
riMuk'm Own equally applicable to weaving All kinds of materials, indridloff tht 
rnvlathc cToth, or wire gcuute r we juukc* the following deicriuUD® of th-m, from 
tha Rpcrilicalton i—■ 

In the iHDCwl figure, 1 represent* J) luugitudiiud lection, and 2 4 Eraiiareft' 1 
ECcLrnn of the unproved slmuLo ^ m this example, adUpkd Id the weaving of 
metallic fUhrkfj. or other ■ tsJT Irtiicriali, a -a is the body of the shuttle,, midi 
of hard wood, aiu| tipped with tuet*] fit the cxtremldjW, w> usual ■ l Li the bobbin 
Or welt roller, matte like a pulley, and turning upon a polished pin paH?r'fJg 



through aiis P in the morticed cavity made in the aide nf the shuttle ; ihe 
pin b Eli adapted to ^ be taken out Easily, that Lhtr bobbin may be rLinnv^l or 
changed with foci Lfty, u often «t rruiy be desired; d is ihe regulating spring 
beforu tnmlimted, the ends oF which are bent round iud Hied, by driving thrift 
blD the wood. To ihk targe spring Ls fixed m smaller spring r p io ttuytrd ns to 
hear and press Up m the upper surface of the bobbin; al/te inHdmtfW screw, 
Uie bend which is sunk ruUf I hr Upper port nf the regulating spring^ 1 3 pre¬ 
vent Its bo conking cu tangled with the 1 h n- aiL of Lhf? wikrp; the pofiri' of this 
aarewlt laurted, H*-rU b a hied nut to the Inside of the shuttle mo that, 
when it h turnedt iii& vmaii curved spring u caused to prers with mure or less 
fume upon tlse surface uf the bobbin, therehy crealUiga grrutev ur Icj* of 

ndsUliec for regtllalfllg the Tendon at which the jam nhidj be drown off the 
bobbin, and through the eye j? r nf the shiitEie. The Upper nnd hmr surfacli 
of the nlsuitle am funned concave, fas shown by %, 2,) tn r^der thjri llie head 
of ihr adjusting spring may be sunk wilEtin it, » u t y prevent their comm* Lu 
couroot with ilia Uirendfl of the waip. The rcgulntmg spring U j^pome Ssei 
apjfirf by the patents within (be eavilj- fl when a hcle u huduin the upper part 
Mlha .hut^. fcMbtMbp ni l ton-wew, tn wpol ith e 1^,/lbe 

?f hAr v t reS1 t BHrflMSoB,!*; parem« form* 

the ehutdt HI** bo*, With the ltd sliding In mKJsr*, ur binj^J , JQ , i„ w hic]i 

3“ u fi“'l "otbo lid, or ono u |- (h e ^ w „ tu 

pye^be p^.ure h> (hobobbin In westing trfitli.* n f stiif wire, wilh 

Ltus nnprored shuttle, a casing or tube of temc elastic aubiEauc- r H hl 

snntmnd the bobbin, stuiwn by dutted lin«^ this tube !l 1B otrainJ^.Et flJS 
on? side, for (he wire l£> peee through; ami by eWb puhn-cmii tife hnhbirv 
prrvcuLk the coil of wire frarn unwinding, becoming Cf [ 

Ullowe il to bo drawn off « M [y nnd re^Sariy, „ 

the wue i, Very cthf ami liiiM, llie palimtte recnmmeinli tho rmpjoynif n - ,. 
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pmr vt .mall itKlfd 1m, to b* W near At which m*mj lb- 

, wire will run out with considerably leas friction. l , . 

Tha annexed fun• i of adapted In tha weaving of fabric* of silk or 

any other material- le ii boUmrod out, u described in the farmer, for the 
Motion of dir bobbins, which arc three in number j these bobbins being charged 
with tbc thread «r corn. may be worked. one after another, with the iart« 
coloured thread, or with thread of different colours aucL-cMlwly, for weaving 



figured goods; and ultra it is necessary to change the «■•«* '* ^ 

requisite tn break off the end of" the weft done with, and draw tho end of the 
other colour through Its .'ye or opOtiing. The springs and screws Ml ItmstiuUJo 
are similar to those described in the first-mentioned shuttle, and ther pis o 
nDt be portkulariaed again. Any utmlier of bobbins may he cmhloyed in these 
ibttStffciL a-ccurdiuF u Ihtf n aieenf Et-t Lhe work nuiy ftnner desir j e * _ 

I’liwiT-iooms, nr such a» ore worked without the Intervention of mantis 
labuuj. were first suggested by Vaiicousin, in 174f, but lliE nitwect was neglect e d 
Until the year 17B4, when the idea occurred to die Hev. k-dmund Cartwl^ght, 
of N'rnnoe by power, in consent! eiicu, it appear*, of the successor AWk*frt“ t ui 
Marinins* hy ttow-cr. HfcnmuminftS tlui cohfCnitticm of ft loom,. ? iltlWtlE 

a ver/clumi* machine, satisfied him of the practical efficiency of the principle; 
and accordingly he took a patent far ilia invention, in fiS5, and subsequently 
he obtained a series of I'resh patents for iwcesivc iinprovrmsnts upon the original 
111 an. At length, in 17QO, the first DunufsctDiy with power-looms was established 
at Doncaster. in Yorkshire, which was worked by a slesm-cllgilie; and in It 
were made muslin*, calico c*, and other fabrics, equal to those mode by jlftnd- 
looma. Shortly afterwards, a Mr, GrimshaW attempted the introduction of 
Cartwright's power-locum into Manchester; a large factory was erected, and 
partly furnished with the machinery, when the whole was burnt In the giM&d, «ip- 
powd to he the actcf ineemdlarie*. This tiircumifance deterred other tuBJHHOctnrer* 
tram adopting power-loom!, for a conrffirnihle thne; and the prtrt^ution oftlll* 
imput tout invention «*. probably in agre&i mcajure flelayed by the mddTerettce 
IncPiifested bv Mr. Cartwright hinuelf to the mutter. owing to his mind haTOig be¬ 
come absorbid in oilier inventions, from which he espeeted more gran (ymiresull* 
These obstacles, which beset the invrution of lb* power-loom at the early stage 
Of it? introduction, ware by dag™. .urmnOilted, end manufacturers vied with 
each other in dfcetfaw and maturing improveinrril I III jta details, which became 
the -uLj ret, iff very n n n i ermu paten l*. A faithful description of only the mento- 
riotts portion of the mechanical wmhmsltoni and curious movement* that the 
power-]oom tun been the cause of bringing into i.jieritin-n, would alone fill a 
large volume. In making « selection, therefore, of one of two of tbooc Uiven- 
turns for iUustratii.il, the reader must nut consider [hem ** detracting from the 
merits of others, as there are many of equal intrinsic worth. 

The first power-loom we ulmll dencnbe *U patented by Mr. Kendall, of 
Faterucuter-roW, in the year 1325; our attention was drawn to the subject e>T 
it by lbs r,.Hawing notice of the invention in the Tima newspaper, on iho Wth 
of June fBlSC. "This loom,' 1 tha editor observes, " is effectual alul simpler s 
boy of twelve yean of age, With a proper fly-wheel, would fitld no difficulty in 
turnin'- ni or eight of them. The number of loams one weaver is capable ot 
aart jig, must depend on two prilidp.il objects. The quality of tin- goods 
mainrfagiured, and the quality or the material! made use of, varying from two 
to five loams, such as pcrlliM", sarcenets, IwsntiMI, Mid poor satins, which, 
with good materials, renuirs lallle alteutian. Rich works, with an able wearer, 
and Jtwd maierifti, will be able to work two looms, with an addition of some 
lighiwork before mcnlivni-d. Tlir work is, of course, better than that performed 
according to the old plan, hy band,—tbe machine acting more Steadily, nod 
operating with lest of slicking*. 11 Haring called upon the patentee, iii roosc- 
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fnregnlnj* r^huLrLE. 

~n-ea» of 

Wmi were pit! into (FfH-mtioch, and we w<ve fhrrflil' a 
ncti figured liUtS, wiib fj mueji fa-ho idj Id TP-prfrn [he 


r^umr^E. he Very pffTitefiy adtrrd^d no dfiTnonjIrntire 

of tike (dnrgoijig abUein put, by allHwbg lit £o turn a 
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manner bo woven by it: herein ennuis on* of it, 

weaver, who has |«V« «ata » power-Ws in his- life, Ijay «t once proceed* 
.without any lurtmelwu* to the HfW-1 mitten* preparatory to the net rf 

weaving, in ibe nnw he Wbe*fl »cuit«»*d; end itorwde .eo nJL Ae 
combined and vuccesuve movements m weaving executed With the utmost 

*7ZlM the foregoing engraving eihibia it tont view tf lMA powe^ 
loom. s„ which ell the principal ports mt *J> «*“L° “ * “ ,h ® «■*?&« “ “ 
SSJSlllnr b.ir, VbSH. put in motion bj the acbeu of . pmion, (par* 
ticulaxly shown by i%. 3.) taking into thespur- wheel C/ jf “f*"* *« 
which acr. upon thefewrt i f, the same being connected to the apiml jpnng w, 
to give motion to the shuttle. /£n™ two mpOH, vrhioh cpiereie on the fetton. 
[over /■■ V a are lw« Other wipers, acting upon the two treadle lac era A, tl are 
the tumbled Which raise ««f bmm the harness. » ■ — *•«** of die 
ballon*, o n are two vertical rifia in wnn&Itm with die shuttle. ® ° “ tho 
boa nr shuttle-race. p p are the Ai«n sliding upon hunzontal mres, which 
immediately propel fit ihiilde. 3 i» « casing various lever* M 

•WnAuitoU. r is the front bar, Itipporting the bracketa wh.ch eorry the 
vefuiatl rede. * is the breast-roll. f, the long marches. r, the short marches. 




* 


% 


I * 


X im lhi hames* huddle*, y, the TMll or lbij + ** the coni* cnmi tebng iLe 
two ^Allies WLth lltE long lOMclififc 5 1 e the CotmIj conceding Ihe long with 
tU* short rmrfher ; and i those wliich connect the long muiehc-s with the 
TO*. it. ®« * 
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tumblera* The aeverid amah ipiraJ iprinp represented* sue for tEnt purpose of 
giving Bteadjneaa, and the nteesaary tension ta the parts* with which they arc 
CotmBcttd. U 

Fp. 2 represents a Mat of Ercjvdfci, (which mar condat of any number, aa' 
required,) with the end flew of an additional hfir* wWh it it necessary ^ mEra- 
nuce, when tbe weaving is of *ucb a nnlftrc tm to require tho operation of HwTii 
than two trtadle*: In. i%. I ta shown A serin of notches or bearings far these 
tmd\e% [marked 2 upon the kj;) thia bar in fig. 2 is iBqvb equipped with 
four wfperi r/, which mu uuBcenitcIy upon the four ircadlea r bepenih.’ 

The intention of the diagram Fig* 3 ta to show the method adopted by the 
patentee, for throwing the revolving abaft In and out of phut p and likewise to 
v L'shihit the mode by which the power ia applied d La the Bos of the ballon- e 
la a atnnll brut 1 ever, nUnchcd to the bos. '/is fl iSisling-bolc connected to a 
hteh y. by a cord. A A la u long right-angled lever, furnished at the ertremfty 
with an inclined plane, far the ptupoao uf puking the wheel iu anil out of gear, 
i is the lever cnnilficted with the clutch* ant* is operated upon by the lever k 



U , F *y *i tnMWn* i_ wholly Effected by the refolbtian uf th# bi^ f, 

flkjr »,v„ ^ e>Clm, whl ^ *“ already described/L= quipped wtch 

_. » P* 8 ™ 0 5™ cr Ini lh. l he two central wiper* // as tb^y 

urreS; i 


“ LW ° con** or *ElaiIa_ The two « 
rwp»>fve T operate on the lever k and move the bitten i 


i ra p aj Teqmi 


the Iwn 
























weaving. 
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taim e 4 rtglil and left, sc* alternately on a lever each* i ithe reverie rude of 
th«ir bwm coitus cted to i«ru vertical ruds ji n, aunpeildftil from ft bracket in 
front of the loom; these lever* i c nrs likewise connected by a spiral spring m, 
that the action of the CWlli at tfle nceeiaary periods may cause the springs to 
kwH-ycne charged, at the rmy the levers in tra*CriiEg the t* m* meet with ft 
sudden declension ar Qkil, when the distended spring suddenly contracts, and 
drive* the ah utile anroes the work. The other two wipers ^ act upon two 
treadles h. h, to make the shed or opening for tlnr passage of the shuttle; cue 
revolution of this bar complete* two shoots, causing these cams and wipers In 
act uniformly with each ind lu pi(farm the whulu operation requirrd in 

simple weaving. 

In order to accomplish more Ci>*pl er weaving, when more Eimia two treadles 
ora required, a sreoud bar ia nurodueed* equipped with os many wipers u 
treadles won ted; the wipers bciu|( placed at equal dUtances-an the circumfe¬ 
rence of the har. If four are Decenaryj as the principal bar, in making one 
ntqblk% acts upon the treadles twtee f therefore, In order to work over the 
four traadlei u^li the second bar, the principal bar !U this case must mate tun 
revolutions to «w reTnluifoo of the secondary bar. LF Jive treadle* be required, 
ill c principal bar must make two and a lialf roralLLtionJ to one of Uifr secondary 
bjf- and ifl on, to any ntinlbrt of trEadlcs U#vd In 11 plain complex weaving." 
The uniform motion of the two bans ton? regulnLedby cog* wheel* upon ihcir 
tut, which hTc adapted according 10 the nature Ot the worlr T If a greater 
number of treadle be required-, than the haud-Sonra is able to accomplish, 
TritfcTes^p it only require* the aid of the jacquard, mounted upon the horn* 
to simplify die “ curuplex-figured Weaving-' 

The next power-Eoein wc shall deaerfbe, is the invention of M. De Berguo T a 
French gEotletnan, who, It appears, canto 10 this country with it, under the im¬ 
pression* that umilftT inventions bad net previously 
occupied the attention and skill of British mechi- 
nisu; and there are, undoubtedly! in several of hii 
combinationa, a considerable degree of arigtbalUy 
ood Ingenuity of design. This loan* we have also 
had several opportunities of seeing o± work, aod call 
confidently State, that it operates in ft very rificient 
■ man Her- The CHgTftving ou the preceding pog^p 
tuarted affords a side elevation of the machine, 

fttld will be sufficient, with the subjj wined and follow¬ 
ing diagrams, to explain the coastrnction. a ia the 
shaft qf the loom* by the rotation of which all tlic 
various inoL ions are either simultaneously or iur- 
cesatvely produced- The rotation of this itoaft ri 
tffeStcd either by hand applied to the lay* which 
constitutes It a Aa* d-toam ; or hy means of a bond or 
strap* from another Hhafi at c, pairing uver drum- 
wheels or pnlSsy,, as shown hy that at c # and the 
hoods proceeding - ihervfroin, wtidl males tl a pwprr- 
tootn. The axis of the dnun r CJUTEOS a spur-wh^e], 
whit^h guan Iwto another Oil the shaft u, and its rota¬ 
tion give* motion to two ecccnldts /, fixed nt each 
of the within the frame. This muliuu is 

shown in tbs annexed engraving, /%. 5, where the 
letter ft also Indicates the shall* and / the eceimtric 
burned round by it: in the utriiilor path or race / 
is a Mciino-roller y, ftttftdied hy a bcnl nryn to ft 
vfbTntint kver fc r the upper end of which is fixed 
fust tti the lay, and the lower end turns upou a cflhtrO 
4 jt pivoE^pasEing tli^Fugh the side frame of the loom j 
the cecimtric mtdqtion cif /therefore causes the lever 
k to vibrate, and with it the lay, in that very' steady 
and uniform nlinucr, so oisCULLal tn good Weavhlg, 
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^ E 0 ^ fifrnfk a, Ii a brood wheel, (not ibtticrnj in the pirriphEry of 

which flrfimd! twi uct-p groovea,, *o indtiijed Lc each othqj’ os to or&M in the 
miudltij Lite Ibo Jotter X; In ihfse proovea u projecting pin from the ahntJtie-j 
ma wor«, so that, by Ui& roYuEutiofi of t h& wSlcdj Hib said bin traVune dsn X 
piKiTe irssm side tefcM^ tind. llw shut de-rod,, turning Upon u fiikrum fuit fcbore 
I8,_la thrown from Bide to aide ationmtily; and life upper cud of its said rod 
4 ^ 3J o connected by cords to dmon which slide upon a poLiihed fclnfj fiicd in a 
cnnnna] *** *" c ^ a J r - abnLtla i* impoHed bockwnrdj and forwards through 

the warp by meats* bf tbs trradlqs, which are woiked by a peculiar eccentric 
movement, aa will be explained by reference to the annexed A?. 0. 
t At .{ ir t2ttl cn ^ iLoUrerf, (sceii in flection,) are cqnmtCcd to the htfrir- 
inntai IcWn r fr, ■ answering to the ifradlca pf ihfi common |pom r ] which furo 


MV H w 

■ 


I 





upon u joint at the back of the luoma, The other end* of the lever* are fiiTiiiibFd 
with Etocl pfne x f which work in two ecc&nsrica living- tlio peculiarly shaped 
grooves delineated in the figurr> as the anid tccen Ertcf revidvo Upon tbclf ceitiral 
aik a; Lbs revolution uf tliei# ccccntriei* \t will be perceived, causer the steel 
pkllH altematefy tu traverse dong ifue rxti^nal groore, and then the ftitemd 
beHtt-ihsiped groove, tftiich produces that peculiar vibration in the ban rr; 
mad tint required reciprocal Loll of the Lames / /„ to open the threads of the warp 
after ™h j-iiCccssiTQ shoot Tin: tvi-d or cacti, which is the immediate instru¬ 
ment for belong Up the threads of the WOttf, la situated in the lay or btftoR. 
The- cloth . ni It is woven passci over the breast-beain r an d winds bsi-ti on the 
Ttii'rT, which weivea its motion by a tonihEd wheel dxed upon i£[ and a piniun 
Uptin the Hainr mb as the rai-chet-wheeL 

In a lectiiru delirertd by Dr. tlirltbocfc, ni (lie London MadiankV InilifaltJoC, 
nn the subject af woarinp, ibis loam nu publicly Torbed. w iiejj it Taj found In 
Traars at tl» rata of a y,rd and a quarter pa, hour of etui de Naples 
Some tiictai'fiil t> have recently bean made to ritnducBafi'Ttci! or father 

rariegatfd paltein m r3ke by -Bring. I, i, eireeted by eemixmne tie 
waft ot woof of IWi> different eolmnej threada iwisted toeether: wbwh may b« 
of iOk, of eilk end WOrtted, w uf hne„, anri ijlk, vnriuu-ft combineo': 

Th* more tbc colours are contrasted, tlm [n£JTe bri3^ lm ^ „f £ lha ^ ect 

l.enp ipecbs or ipotK are prmluied by tbe tb rn ds verr sbgbtlv. and 

rburt or minute tmet_ by_a liurd IwUt. Ilia warp of tl,e iiibric m well‘fll the 
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Reloading fern p!f, to housed m the operation of weaving by- power orhnml h^ma," 
for the purpose if keeping the fobnc at the width the n#d klVaa 3L The hl- 
* Tendon cwuiste in in apparatus aflked iiL^nsr euch end of the hro^t-beiiiEBj, winch, 
being acted an by the swingfnj at the lay in beating up the weft, are caused tu 
open and abut, and, by mc^ns of these np pain tuuci, the doth II held fa the width 
nl which the .retd leave* It nJLtr heating tip |Tm Weft. 


/ 



The above k a pmpoctire tusw of the ftpyatui er, b a plate which ia 
affiied to the brenst-beam of the loom al the slot at by means of a ecrew-bult 
p^ing through the breast-beam ; and where dill rrent waddis of fibrin jut? wore n 
nPth^EHme koffl, the Eernplesimm he &o constructed Jkfl la allow Ilf heitag brought 
nearer le> or forthey from web otbeT + by means of the ilutd farmed in the plate 
a. On In the plate a la hied, by means of a scrUdulhcr plate c, h^ pjng n 
proi ectiem d r which k turned down nl right angles it *, the object uf which will 
be hereafter dtftrrib&d. The ocHet end of the jdatij *■ fa turned ovur* hj a* Eo 
produce a parallel plate f t haring a ip ft fa bitweea them- j ii a sprum nibbed 
t* the plate c, by lie f tting or alberwisE, and on the face of I Ida spring £< formed 
teeth or grooeH, cut in a line with the dtturtiun of the cloth, tin. fie teeth or 
grooved being intended to lialiJ the jilelli when the spring is praising upwards 
fegoinit the plite /; i is El lwt f r which has its fulcrum atj p on the plate a ; cud 
at Obn end of the lever i ia farmed a projecting wedg^ £, which h preyed 
* between the upper plate / inti the spring $ every User the r Lay heati up the 
weftp hj the lay coming in contact, with |ha other and 1 of the lever i this md 
K Jtigg turned down, as shown in Lbo d rawing, for tint prpjM. There is to 
b one af these apparatuses placed near tbe breas-t-hcam, that is, in snqh i position 
that tTtcy shall just embrace the nuter edges ar selvages of the fabric betWfell 
the plate / And the spring ff f nndiShev are m placed as to take huldnf the fabric 
- -as u ear as posslbl e to the ^oint it wh Lcb ihe Ttdl a trilara up the weft; but the 
Tfcd u preuciif ed being injured by the bottam af the lay cfunbig in contact with 
the parts f ,i which stops the Eay from spptmdring loo near to the tciuplrs at the 
Itcaring up the weFE ; and at tbc time th* Jay haa nearly finbhed its str&to It comes 
oglinst Ui^p t irt / of the lever i, wbkb drives the wedges & between the nEstm 
/ J'-ftd the sprlugi ff, and causer liirtu to irpm&Lc lo permit tlic fabric being 
drawn through them ; bill immediately on tJse receding uf the lay, after having 
beaten up tliir Wtfo the springs y will prass np again*! the plates/ pud rritill 
the chub between them, tile wcilg^l ^ hilll^ fbmd out by tko [irassiiig up uftlm 
Spraigs^and by thll mean* the fobric will he hrpl to the widtJj at which the feed 
kflvcJk * 

WEDGE. A simple machine, of grvat Utility in coses where an immrnsa 
, pressure^nd Sittlf; motion are required- I'he wedge moy he considered n modi- 
ftffltioll of the: melined plane, to winch In many ca^es il is strictly analugous, 
diflVrhi j nuty tn the circunirtancc that tlic bodv to Eir fn^ffldl is drawn alang 
the lurftu:^ of die plane; but in the wedge lhi.*jiJane Is made to move byptreu.^ 
rion beneath thc # body to be ralaed, or belwci^ th^ Riiffaces tu be srpariUcd. 
Wed^s are frequently employed fW splillEng musses nf timber or stone; ships 
ar*JHiicd in docks by Wrtfgi^ drijen under their keeh, Sometimes they hav& 
been employed lo mtore u dacllriijkg edifice to tlm peipvndknlnr paiiiku. 1c 
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the annexed cut tkm wed™ a c b fa empluvsd in de aving 
wkkmL^ and Ies osedmiiM power is estimated by the pr&- 
parttDli of a & to d c. This U i&metauiM differently 
itflled, mid it ii difficult to stale JKWLvely w|tJl £1 the 
exact power obtained by the Use of the wedge, m it is 
gene rally driven by blows of a mallet or hammer j them 
can, however, bo no doubt thnl the penetrating power i* 
incraostd. by increasing the length (} e r in proportion to 
tbe breadth <r b. The wedge, in part, owes ita value la 
& quality whichp m most mochtnes, m a. dimumtfan of 
tbeir effect, i e. the friction that amt* between ft and 
fje iBba Lance it divided Were it not far the^lrnfficn&E 
friction winch ebuuna in the ine of the wedge* it would 
rrcciia in it* original poritkn, behroEn the 

^jiccessive 

hlow^ and thn* no ft nigra r 3 would be made. Invleod of this* however, we find 
the pnewure and mmcfrfan, of the surface* present the recoil Uld thus a iocccs- 
»Lon of flight blows effect 0 mult winch previously might have been supposed 
beyond human power in realise. All cutting and piercing instminrlits, a* 
knivte r ehitek, rainra* naik, piiBfls, jfce., may tie considered A* WCilg^f. ^"e 
ang]e of the wedge, Ift these cases, fs more Or Irsa fteutc # according In the pur¬ 
pose* to which it if in be ilpplbd The mechanical power of the wedge U **( 
conr&e increased by dfminTfllTng the angle* but ax this diminishes the ctrength 
of the instniTuetll then? is n practical limit to this mcrcflXd of power- In took 
intended for cutting wnod the angle is generally about 3CP, Fur iron it ii froEn 
SO 0 to ind for brass from 80a Id £KK Took which act by pressure* mny 
bo tiim le more oruca ill (Ul those which are drawn bv pemiMlon. and in general 
tllE softer the substance ta be divided, and the leas' the power required 10 act 
upon Lt, the more acute may he the Construction nf the wedge. 

ElGtllNG-M ACHINES bare hern described by ils under the article 

Bala PC A, in which article, hnwever* ffu have 
Omitted a notice of the annexed singular but sim¬ 
ple snd useful contrivance* the invention c*f Mr. 

H aw kins, of FlEtt-itrret, [ t k called the b vdraulie 
weighing-machFQfi T and IS tilticfly dcsiguei for do¬ 
mestic ilio. n* in the annexed figure* denotes a 
Cylin drieal vessel made of tin and j upturned, utid 
partly filled with Water;, b is another cylinder of 
the mine kind, hut flf LciH diameter* rexring upon, 
or floating in the water contained In u; cia a gra¬ 
duated scale, with a glass tube running uprlhe 
middle, fixed to tho extefior cylinder; the bottom 
af this tube opens in to the lower part of the cylin¬ 
der* (henffbra Lite water always stands at the fwmo 
kvel in both, c Is a dish or ecalt, for holding the 
arliela to he wttghcd, the pressure vU which causes 
the internal cylinder to sink La wet, and rake the 
water higher between the two Vessels* the level &f 
which is indicated by the tube* and the weight At 
such level exhibited on the seal*. Thera i 3 of 
course a liability to change* by a portion nf she 
W4ler evaporating: but, by leaving a weight la 
the scale when wot in mm, and pouring m of a iiwill quantity of water occn- 
EtmuSly U3 bring it to the level of the mark on the *enie* an ndjuniruentiA easily - 

WEIGHT. The force by which bodies in air pre*i toward* ibfi canCrn ot 
4* c “^S “ii tie miaaUf.d quA.tth' of lh« form, b o dy ia u • J|t 

of it. 1 iiu *nfhs*l flitscupi on rra;oftl to d^ftofl tuu w nfc*n*£rv and -.lAt. 
by referring them to «me liatowl itandiird, wot mtde [ n Qin’T,,; 
migfl of Henry ILL, t.n. it i> u fullowi 1,1 l!lf 

- An Engliaii penny, tolled a itrrMng, round and without dipping ,| k4 U 
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lhirty-L*ti wheat eonii bi ibe mldfi of the ?«■, and twenty jwh« So make hji 
ounce, and twelve ounces om pound* and right poundsdo snake a gsJlm of wine | 
and eight go]]ana If wine do make a London bush cl, whklT is the eighth pm-i of 
*b quarter/" 111 el* weights and ^Itfliurei ware again precisely specified end con¬ 
firm id in the Teign of ffemy Vir . in the year 1496. The first statute- t hut direrta 
the ufic »f the arvirdtipim weight is the twcntyTnttrth af Henry VI 1 1_, wherein 
itifl directed to be used for weighing butch era men! in the manct'E* though it has 
been uicd Fur weighing all kind# of coarse bulky articles of ordinary can- . 
fUmpIttKD. Tlili pound canEfliiU 7000 troy grains; while the troy pound contain* 
only 5760 gram. The diO^renu between the irov and at’OLrdlijjjuis weight may 
he inure exactly detcffttjhfrd by reference Lo tllC annexed tables, 

ftfij ff>iyA4 

* CoMc LnEhrPi *tf WaEej. 

of a cubic inch af water *=■ I grain — .QC296I0571428 

24 grams = 1 penny wrtghl = .095?Mi537l42Sa 

20 pinny weights = 1 ounce = I.90130742S5T1 

4i ounces ^ I pound = 2£ai&669 1 42S37 


A cubic inch of distilled water, at the maximum density weighs 2d 3 trny 
.grams. 


^feotri^pciij NeiyAf. 


2j n grains => 
16 drums = 
10 ounces = 
2S poun^i = 
4 quarters = 
20 cwt = 


l dram 
I ounce 
1 pound 
I quarter cWt 
1 cwt. 

1 inn 


■Cubic Lncbci af ntn. 

.1083161 *625 
L7329625 
27.7274 
7703672 
310 5.4SB3 
6210.03-760 


175 trey pounds » 144 BTrirdupoLi pounds. 
175 troy ounces m 192 avoirdupois ounces. 


* By an act of parliament made in Lb* fifth year of hi* late mojetty G «tfge IV., 
it was* enacted that tlicn should be adopted an, and after the 1st of May, 

1S26, throughout the United Kingdom, a uniformity of weights and measures. 

The following is, according to Mf T Gufteridge, the rationale of the improvement 
m traduced by this act. ** Take a peodulua] which vibrates eeeondi in Loudon, on 
a level with the sea, hi a vacuum r T flivldi ail that part thereof which lie* between 
th^ axis of suipention, and tbfl centre of oeeillatian, infb 3fl E 333 equal pirns; 
then will ten thousand of those be Oft imperial inch, twelve whereof make a font, 
and thirty-six a yard. Take & cube af on* such fneli of distilled water, it GS 1 
of temperature, by Faihmheitfl thermumeter; let this be writhed by any 
weight, and let inch weight be divided into 252 45S equal parts, then Wilt one m 
ihousand af such parts he- a troy grain; and 7600 of these grains wifi be a pound 
avoirdupois, the operation having been performed In air. Ten pounds., such as 
ih i is a mvnliohcd uf distilled water, at 62 - ' of temperature, will be a gallon, which 
gallon wdl dontaitj 277 cubic inches, mid 274 one thousandth parts or number 
cubic inebj 1 By the authority aforesaid ft i* alio enacted, 11 that a cufifc inch of * 
distilled water in a vacuum* weighed by brass weights* she in a v acuum, a£ the 
temperature of 62* of Fahrenheit * therm ameter, shall weigh 252.72-1 grains / 

^tnd r M that the sEandttiil measure of capoaiv, as well fbt liquid* 0* fm dry gUods 
nut m^leuml with heaped measure,. shall tie the ^xltdQ contoiniug ten pounds 
avoirdupois weight, of distilled water weighed jn air + at the temperature of 62®, 
the barometer being thirty inches/* This gallon* ihtrelotc, containing ■'277,274 
cubic iyha, i* abdbt un^fifeh greater than I he old wine gallon, one thirty-see^d 
greater than the bid dry gallnu* and on e-siitinth less than Live old Wr gallon. 

Light *ncb imperial gallons to be ft busbe] + eight such buihels to be a quiiifter of 
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>c other dry goods j the qu art la beoDC-fmirfh, jwd the pinj_cniawe^hth af Lh s 
! gallon, Mid nog^ of there nseflj 


Ksa 

oorn on. 

above gallon, muTuofic of there measure* to He heflftcd np* Tb*± said standard 
blLblicP r which will iticreforu contGin Eighty pounds, avoinl ipoE?,, of Witer h u 
required U? be a qjttnd^r with a plain add rvax bottom, lb n extreme diameter ' 
uf which ii nineteen and a half inehef. No other bushel than this la to ha em- 

S i.-d. for coats, or other commoditLefl use ally sold by heaped measure, 
'ELDING, A term applied to a peculiar process of uniting pieces of 
iron together by heat and unmm. Then? an? only two metals euaccpilble 
uf this process, iron and plitino* They are brought to a white heal in a 
furnace. and joined by quick and farcihEo hammering* by winch they unite a= am: 
plerf, when cictmEfd by skilful workmen, 
i WELD, nr WGALD* Aidant cultivated in many parti of ibis kingdom, for 
itx yellow colouring m Litre r, Two sorti of welt are dlitmgnbbcd, the bastard of 
wild, which grow a natural! v in the hclda? nod the csdlirated, the rraDta of whkh 
are smaller and not w hjgL The latter h preferred for dyoing, abounding dioh 
in colouring matter, When the plant has. 'arrived ot maturity the llfllts alO 
pulled, made into hundlea and dried, in which state it ts uaedi To give a per¬ 
manent yellow to wool by weld, tnurdiknEi becomo neceasoiy; but when prepared 
with alum and tartar, it take* a wry durable and fine yellow. _ 

WIIAEErFISHERY. This subject being so inti.olutfi'Tv connected wilh ouc 
manLlfuctnres, we insert the follow Luo account uf In E-Tle Greenland fishery 
by Europeans, every ship is provided with sit boata, to each of which belong 
■Ex mon a for rowing the Ociat, and a ImrpoOncr, whose bflHBew is to strike the 
whale With hi? harpoon,. Two of lllM* boats a to kept constantly on ills watch, 
at some distance from the ■hip, fastened to piece* of ice, end arc rclciieifb? 
Others every four hours. Aa auOti 44 a whale is perceived, both the bouta set 
out in puFtttii of tl, and if either of them can eoto t up bffora the who! u finally 
dpfieen 1 1n.—-which is known byhisthrowingUp liills>lbrpooDcrIschaiffa 
bis harpoon at him- As soon Oa the white is struck, the men Wt np nno of 
their oars in the middle of the boat, as n signal to tbosfi in the ship; upon which 
all the olbera set not to the assiitmea of the first. The whol^ hnding htmrelf 
wounded, swim* off with prodigious Telocity, Sometimes be descend?! perpen¬ 
dicularly, and Rome times he goes off horfzontally, at a small depth below the 
surface. The rope which is fastened to the harpoon h about 200 fiilhomsTong, 
and property coiled up, that it may he frrrly given cut as there is a^ctnswid for 
it. At fint/the i^ltHTLty w’itb which this rope runs over the Bids uf the boat is io - 
g n i at, that it la wetted to prevent its taking lire 1 but in n abort time the itrengjh of 
the whale begins to fail, mid ibo fishermen, iostoad uf kiting out more rope, 
strive as much OM poSHlble Ui pdt hank what he* been given already, though 
they always find themselves necesshated lo ykli Qt fait to the eff:«r£a af mo 
aninud* tu prevent his ssnkitig their boot, ft he runs out lEm 200 fathoms of 
Hoc contained in one hoai, that bt?longinEJ to another LI imm^iatoly fastened tc 
the end of the first, and so on; and there have been in^lanees where nil ther^pc 
beif>n£Lhg to the six boat? has bcirn nrectiory, though half that quantity is 
Rcldom requireth Hie whale uoaol stay long below wisior, hut again comes 
up to blow; and? being now much fatigued an d wounded!, stayv knger above 
water tbsu uaiml. This gives anutber boat time to come up with him, oud he 
is again struck with a herpoom He ngnln da&cend^ hut with Te-is force than 
before ^ and when he ntnH Up again] is gone rally in capable nP descending* 
but suffer* lum^lf tn bp ’wounded and killed with lung Tnnces whleh/ho men 
ora provided with fur that purpose, lie La known to be near death when be 

3 -nuts up the water, deeply tinged with blood. The whale, when dead* ii lashed 
ungsidfr thi ihip* They then t«y it on ona side, and pin two ropes, on* at the 
head and tha other Ot the place of the tail* whlcli, together with ilia fim, is struck^ 
off, m soon as h c 1 is taken, 10 keep thore sxtisEnilin above water. On the 
■iff side of the whale art two be^ti, to reeeiva tin- pieces^f fit, utensiJ**"and msn,i 
that mis^bt otherwise fall into the water m that side. These precautmos 
being Ealen, three men with ireas at IhcuTret, lo prevent sEppmg, gvLou the 
whale, and bi g In to cut out pieces of about ihrev Feel thick and eight long, 
which are bftultd f p at the capstan or windlass. When the fa| ii all got 
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ch-py rat the whnlehonB of its Offer i*w wfth ah Mr. Before they Cut 
Eliey lire alt LaihmAo keep ihrlu firm | which aIm fcuiUtito the cutting, am) 
pneVfnti them from falling Into Up beu; wbffl oil hoard* fire or six of them are 
bHu-died together and. properly stowed, and after nil lk got off#, the carcase l* 
lurhrd adrift, and devoured wW lll-c tv h Etc brah^who are very fond of it, In 
proportion m ihc large inran^nt fat are cut otf; ibe re-rtof the crew ar* employed 
tn alining tllctsi imalLer, ami pickin' cut all the 3 cun. When Eiis 3x prepared, # 
thfV stow it in under tli^a dock, where ft lis-s Ell tii* fat of all the whjtlus taki-i-L 
during the ftshenr is on board* then cutting it still smaller, they put it up in 
tala in the bull! ' Ai the ccid of the se*»n they return home, where the fftt i* 
boiled and preaaed, to ghee out the oil, - See a ptttfS for this jpirpnw, under the . 
Article Oil.) " # 

Amoof the Kurile kl andr* which arc Htnated near the southern ex'rvnutv of 
the pcnihiLd-L of Knmfcschntka, life whales bju niflit abundant llml lb* be¬ 
ginning a f autumn. At t\m turn- ite mhabitAntn. embark in thtiJ canoes, and 
iHfth fur them in place* whrrr they generally find ihctn lilcep mi the curfjmc 
of the wster. When they art- ft* funinitU as to End one m this aitiuiti-m, they 
approach with the leaxt possible Uni**, and when they hate come Within the 
proper distance, they pierce trim with poisoned arrows 7 Ahd although these 
vounih Heem dEftmtl r slight, they arc add in a short time to occasion grriit 
pun. The wild* thus vnnM moves about ftffWIily, hluWs With great 
violence and aoun die*, 

When the whale rettum to fSreenLmd, the fid^nnen equip lltsmidm with 
sharp fehitr*, harpoana. ipfv% and arrows, with a number ■*! large skins oflhc 
sea-doc:. initiated. Thus quipped, they launch thetr tan«fc Tbehwpaon which 
they tmu% employ i« panted with bone, or a sharp atone ; some* itidrtd* haw 
harpoons of iron, which ihey procure from itle Dajaea P by barter foe the oil or fat 
of tike whde. The scarcity of iron wad wood makes ihesc article* extremely 
Talunbls l a Greenlander^ and baa eadlcd their ingenuity, to mid the nsk of 
hiding them. Far this purpose cm rnfLufed bladder ot dog a akm ii attached in 
the hurpoiau ; so llmt., in due itshould not reach the wIijvIe* when they attempt iu 
ilrikf, ft mar float du the water aJjtl *hc rKflTetei They nppnmch them wslh 
■sdimlshlile haldncaa, and endeavour to fis, by means of their hurpraiiR, which 
they thnavrenE hie bwljp. sniifl i'f tho skins SnflaEed. withnir j fur + nol®tlliST^niiLr.g; 

* the rnprmoui bulk of ibis anlBud, two nr there of these stkiua, by the* T^&Lsrapeo 
whicJi (bey make !□ ihL" water, on Account ot their dimJUislif'd apecifie gruvity, 
greatly impede Ids Attempts at phmirfng into the deep, [faring by e I it* mcans 
*Ureceded eei arresting hia progress! they approach near*r P ond with their laiLees 
pieTf^hb bodj^ Eli ho become* languid and nt dies, I be nibrm«j then 
plunge into t be is! with their ttifl jackets filled with air, jroliwim to their prize; 

AJid. ioitiim un the aurfara of the water, they cut off with Ibuir knives, from tVvry 
port nf the whala, thefift or blubber, which is thrown into (Tie ruUOrs; and nut- 
witbsi ending the 'rudeii^i of their instrument^ th^ir derteritj ia eueb h that they 
can extract fram the ninuth the ere ale^t part of the whaEt-hane. 

The but deft A»d molt Mtun^hing tnnde uF fishing the whale, is tlmt wlnrh is a 
praetiicd by the Indiana im the coirtt of Florida* When ihc wliaTe .1 pp^r*, tlscy 
mstch to their bodaw Ew a piece i of wood And a mid Lei, and these mftrur&rnl% 
with their dnr, furin the whole uFthek fi-hin^ eqnipuge. When Eliiv approach 
I he whail diey tfiruw theiiivdves Jubi the water, alnl, swimming dircetly Inwards 
him. tHcy IThte the address n> gel cm hia neck, taking can- to alrud the Jtm'kc of * 
hit lin or (ml. tVhen the whSe first spouts, the Indian intn>diices nllv tif the 
ulrcvs af wuud into the opening of ufte of the hi ri*»lia les, nml WITH d bms 
with the fnallut. Tie whale thus uttaeked, InstAUtly phium, and enriES Eib 
ludis^s^tli him, whokefip fubt ho -14 ol ibe animui; tfis whalo r which has near 
Only ffne bloiv^hnle, soon irturili (o like ■urfueE^O'f thi; water ft 1 fe*pllfr-^ and if 
E15 Irdsan bucceelLi En fixing the Olher pEcco oF wood into the »cund hlgw^liolr* 
the wll I* a g Q in dfsclidt ha lbe boLEnni, but a moment alter E.'.LppeuM un (h* 
surface, where he rtraams mutioul«A, Aud immediately expire* T hy Uie inr^rnipiiojl 
of the Ftiiiadon of respiratEoiu 

WHARF. A firm Iuh&i^Ikb, hudt beside the wuter for tho rancenience 
of badin|- or urvlaadEng ahlps T barge*, or other vesyil* ; and therefore usually 
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furnished wilh mjtj and various nppejldagct t nccatding to the nature and 
eitent #>f Ihe busings to Itf performed, { 

WHEEL and AXLE, A EnptlifiralEon af^he b-ver, ^ meitll af width a 1 
wewllt may be raised la a cornddernlde bright A alight artfiflUon to the nature 
of the lever will fihdtv that the extent of Its influence in ipire Ls very amid/, 
depending upon lh(3 length of that arm to which the weight i* attach l-i 3 ; and os 
tWl arm became* (fourter in proportion tu the increase of puWat ubEBJUfid, ao the 
height to which a body may be rulard, speedily attain* ic■ limit. In the wheel 
and axlo, Uo Limit of tin* kind exists. Let a b t in the 
annexed cut, represent the diameter of the w tid'd, and e d 
m, skint of the sxta ; jhcfl* if a power p be cm iterated by ruffians 
of a rope to the whet 1 !, mi d n weight w to fhd jutb 1 , ihcae 
twti, when in equilibria, will bo to aaeb other ju^tua ^ 

That ia, tfltpmr ii la the i cvjtjkt m ikr ffian&fer af Lka &?!* 
fo ftitmrfcr iff the wkc*l * or, *tncc liv diameter of a 
Pifrlfi hr double el* radius | as, the r aikui tf I hi' twlr tu fir 
ratlin* of the trhf.tL If a line / k p bu drawn, dMifsectirtif 
the pntnili'L cunls, and a jterpcteilicuLar e h be let fail on it-, 
it will in.- divided in the =ame ratio a* the diameters nr radii 
uf she wJwhbI and mint and benra tin relation te the lever becomes ntomfcsC. It 
Will lw immediately seen Hint Ihe power ia to the weight, as/A to k g j that is, 
a* the radius uf the axle to the radius of the wEiecL 'rhe y clarity with whicll 
the power and Wright will move, ia, an in the nElu«r limple machin m p ifiTPi^idy 
oa the puwrr gamed. If tint dinnlrterof the wheel be 20 inolltn, ami th« of the 
mle 4 inehw, the power obtained will he f 

— a tlmea; or a power of one pound will _ 

balance a weight of five pound* ? hut the 
Velocity with which the weiglit marcs* is five 
timed leas than that uf the power. The 
windiiMi by which water h drawn from 
W4jlli r and r the capstan used to raise tlie 
on eh or an ship-board* arc iUnitnitions of 
the Utility of tli h simple machine; but I ho 
mon cxEcfifive employment of the wheel 
and rule U in eombmutiuit, in which* under r 4 

ths liamo of wheel and pinjuti, it enters largely liilo the eonfitruclEoil of the^iiLrt 
eomplicstcd DLOchiOiny. In the arranRCEueOt nf ft number of wheels end 
puiioiLs for the purpfrse of gaining pi wer, or vtkd^i each piulull ii eoQBCCted 
with the following wherL Sud the power or weight La attached to the last pinion. 

Thui h in the fateg^ug rcpn^ntHtion and e art tiiree wheels s dtf, 
tlirce m!w orpiiaioui, ns it may b| the power p pnti g into motion* the ^£Lo 
of which turns wht»se axle again luftlicneea F, on the aile of which th 
rv^Estrance Is npplietL The pruportum be-tw^n p and if in thie and rdmilftT case$t 
will he found hy tnliStiplying tugoiher the diauieicni of the aaJe« r and ills 
diameter® at the "wheals. If eLies diameter* 
nf the wbmjJa 14, & and 7. atid the axle a 
he .1, and the power obtained will ha 

n x 9 x ? , 

- anu aa: h eonsequimca, 


h? x a x 2 

tha velocity L vi p mu «t be 40 times greater 
llinn that of ePj When wheeL mul pb 
nioiis act upon rfteli atkier os \n watehes 
and other mochinca, a number uf teeth arc 
cut in the et!*:iiiiifcien« uf each, in nearly 
the mmif proportion as the radiiruf the wheel 
and pinion, Sometimes, especially in heavy 
machinery* they are connected by founds r mm 
the finiitfid cut; Imt the calculated power a 
■Mil she same at ^hatcrcr angle they may 
be plkctd to each ether, since the baud* 
always ^it on liini port ft the arbctl which 
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[i nerpraiLruIiir I* tfwb nwfa direction. In i-fit nil airing th* power of itib 
jiiurhLnrf H ado * a out most be nudf for Lhd friction on lift pivuU, ills Yriglit 

%d itiffiiett of Lla^ rerprp P»d % l1i« btreawd magnitude wtlkb □ bu-g* rope 

|ji tilt- wbod or jiilr- 

wn EEL. A cuvuW frame, or smbd dlse, nisd* afwood or metib mid turning 
Upon an alii. There an? a variety of kinds, hui wl- shall in (Li* pl*c* dif«t 
mit imortdnn lo carriage wheel?. to which the foregoing definition w’dl 
Lest apply. The ordinary carriage wheel eoiwiata of three principtii pftrtff 
namely, the &l¥« f huh, nr centre; the spokes or raiiijp which ODDIUOt the eeiUre 
to die periphery or ring- The ring is sometmiM mftde of one entire length, 
bent Into the circular form; but by for the mOft uauai plan i* to tiQliStitlct llnfc 
ring of a & lines of Stirred pEreef/fiArerctly jointed endways, *0 om to tnmpTeie 

the entire drdiv Afbr the ring is thus prepared, nod every joint corrected 

lEnoolbcd whilst placed ill It3 Erie -rhrele, the joints ore bored, and nn DAkiH 
■dflwal or pin drcvEii IntP the pErfGH-tJoiLS. ilie manufacture of tlitt spoke a Cnii- 
aista in ebupping them first to nearly their sbepc, and then finuhmz tbak 
figure by *™.K-havMi nrierwarfs duty are all gauged In an e»et length, llttlr 
sin LL'fleis oud tenons nlndo. the IcikOTlS that arc to enter the stock hviuf* i-ciLLUffr 
and thuae for ihr felloes round; JinJ all the tenons are IhJido fl little iai^er 
towards their ihenldra tbim at their tftllrT ends, Iti cnii-r that they may ft very 
lighrlv whoD driven up into their mordsea. The ^nons in the HaVc depend 
wholly for their firmness there, to accurate workmanship ; but the IcnonR fa tlu* 
Mkea PD tbfOQ-h their thiefaiew, and are then wedged up on the untmide. 
The siL-n-tb of a wheel tkprnda greolEy on the rtlttlliui paid to the arrange 
merit aisd framing of the spokes ■ m common wheel* (hey are framed equally 
ail round the thickest part of the Have, the tenon-of the spoke* being Al > beveled 
as tu standf With reference to &C horizonhlt pnaitiou Ot the nave^ about. three 
Inehat oui of tb e perpendicular 2 this is done to produce what h Cal-rd unJ 
dishim Lftf Lb* wheel. Hut for obtaining incree-vd strength, the Hpokes nf wheels, 
(U in tW of tlie Itliul euaehre.) are framed so that M<*Y °™" sIirJJ 

ibild pcTpendienloT to the nave, Hence the mortice* arc made in two 
lines nround the the Ofhff uf the i^kes entert.^ ^ .felloe jh s 

single line ; therefore, viewed t-dgewny^ the pasrtiwU of the spokea represenJs 
twuddnnfsn triangle, of which tbE tuns forms the bi^e ljue r (An 

* urrAngj)!inc-nt which Lhe uninformed Will clearly understandp u|M3Ij reftjerir e lu 
tlic c. r^]jt-i.-iivf fiffuri 1 - ur Jf.Liea k pfltPEit lUSbGAiton whf*J T given lucliLor du iu 
this iirtidt ;) thii cuofm gratit riabilily lu tW wheel. Bl a trilling oilJitka «f 

coat of workmntilhlp. , _ , , . . . _, . 

m block. Which form the 1WTH of wheelilire fnmlilicd to the Whedwr^lit, 
of t he siie required. The w»d prferrad fof this purpjp W elm. To produce 
lhot» mtlodconicol form they are turned in » lathe, V»ltb ueat mouldiugi lipoll 
ille 3 UTfacc. Tl].- 1 nave ca now ready to haru ilt nsortiaea cult wlii^h i* a v.<ivL 
uf eohridevnUle art, eapedullv when eneculed in the rapid Alld correct manner 
in w hiefa tliav uaiiolfr »*, by pracUKd workmen. In llim work the wbcclwnchl 
urea » »rn limnle and efficient tunl, that h peculiar to bis craft: It is called a 
but, and 1* etniiWcd JO cut wit the angles of hia Mwqun »nd afoitn; it 
la a sort of double chisel, or that in which the atraigU cdpe* of two common 
clii«d* Era united at right angle#; and it ctit< out the Cottiers, as may be sup¬ 
plied, lira expeditiously, uhd no exactly that the entire tenon oT the ipohe 
bite# very firmly in every part- The wotanian fits each apdke auccresnely, aud 
puts a mailt upon it. W hen they me nil fitted!, hfl begin* fo P«‘ »h= »hnlc 
.wheel N-uetliET, fitting ill the ipotes to llic tiavc firat, and thru adding lire 
felloe*. Jn tin* state the wheel is put to ienaonj that la, tXpoking it tg a 
curn.ilt gf air for a week or Lvr, nc. ®* in aomc uihaufadtinefi, placing it in o 
kiln for a few hour#, heated tD nlawt l4f»“ F*lireabe)L When aenmned, the 
whole of the wheel m vxandiicd, tn aKertain if all its u*vt» art till! adapted lo 
make Iblid Atid ilfwi' joioti In every pflTl ; amt if found », they nre all tenured 
and fixed, by driving up all the rpokas firmly into the nave, Attd theft putting on 
(lie folfoe#, and driving them dutrii firmly Uj«n the ahonlderi uf the fpokt s; nod 
the end# of the tenon#, which cornc through the foOoca, u« dm tcclircd hy 

h 
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wed^M dairen Into th^ir midJEti. This done* tire wheelWright 11 cleans ntJY* 
is, fbMlLi the rfood'Wcrk, by Ini plunea, filmvei. ifi„ and glass-paper. 

Tbc nr\t opiTfltiyii is to pul on tht iron lire. The tire is made uf Rat bat iron* * 
aim of breukli thickness properthahod to tbc wheel. When the tire con- 
333(1 of separate- pit-efei or streak*, the bam arc e1i£ to tbc same length me lb e 
fulfoei. and curved tg tbc raduu of the wheel, and have fuitahta holnr punched 
* trough [}iem, la wedifl Very stout nails, by which they are MCUfflf ID the 
wooden ring of tlie wheel; and the Iron turn in no placed over the feRow, a m to 
nier-t in the ndddlo of each fcltoe, and thus secure mure effectually the joints of 
the lijlu-f; the lire naih pen quite through the fcllotfi, and are hVcltcd on the 
Jnrideof ihc rm^ 1 upon bars or washer*, which mnieHally strengthen* (he fabric- 
I’urther lo MtuE and compress the parts of the wheel together, the tire 3 j put 
*ind nailed Oil to (he wheel Lh a red-bnl state; winch burna and presses! down 
ail bumps and inequalities of the anrihcc, nuib prEHdua**?i great lotldity of strue- 
lure- | he best kind* of wh eela,—thus* used % coaches and other light vehicles*— 
baTe uiually their lirfa of one iitiglc piece or ring ready formed* which 
expanded hv being made hot in a circular fire. and in this state put upon the 
WoolLcei periphery of the whflfil* when, by jt» ahrhilnng v* i! cudfc, it sfraugs all 
™ parti of the W heel together w ith irresiitibl a farce. 

!Vltmy yean a^o q patent was iiblimiud Tot mnktBg the whole wooden 
periphery B f one entire piece, and this proctsit U Hill exteiiWVeEy praerited far 
the wheel* of li^ht carnages^ Straight grained euh \& selected and boEled or 
■leajim-ih until it becomes very flexible* when il it built an u cylinder* gnd 
fastened together whilst III ill circular fi.mi. r * 

Haying now described the jiire-nd parts of an ordinary carriage wheel* excepting 
the axErtreej iLEid bog* we refer the reader fori ii formation on llioto points to iheir 
initial UUlt (also in the ■ iriLeles Cahxi Afie and Haelyat*} in ibis work ; and 
proceed to tbc deicriplEon of SOlue modem improvements. 

IJpa purposes tu which iron* whether east nr malleable, may be UiefiiUj 
Applied, arc daily becoming more numerous; it* great durability, and the facility 
with which it may now (by the aid of our juried ami powerful midfftw*yJ bo 
wrought In any desired form, point it out as peculiarly adapted for iJse wheels of 
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CT™r$7' JTXT - TTr" mftda at different tfmei to 
construct wheels wholly of tlu. material, but Certain difficnlu fJ ha^ rpp^JI 
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tllrir rnmend introduction ; their u« mny be said to have been enn fined to 
iniWk untd the.inventi™ nf Mr, Tberfart Jones, nto took wit . patent 
far ell 11 iron rtupeAhm-whetb" about eigbl JBrujo, End 4 large manufactory 
0 f them bi » been otablisbed at VauxhsJT, from whence are'Constantly sent out 
cooudcmUe number*, attached to lie auto and waggons af the metropolis, as our 
London reader will testify, up™ rMCgniainz their r c pr « EQ tonoii in thenbov* 
mimrn*. ofwhich fiol is an elevation, and Fy.2 a perspective view of newt or 
light wa^oa-wheel, the principle nf their construe lion not differing according to 


Fig- a. 





their mmlicatlon. bat only in the proportion* of th eir parts- fty> 3 represent* * 
nave Shown on a larger' scale, with the front shield or cap removed to show the 
construction. It contains eight feithan or divisions, dividing it inlo eltfk 
compartments. fig 4 b a section of the Ufa. With the front and book shield* 

" t'EMWiir rim of test of wrVht iron, with a rib lib inside to give 
addition J street- Sixteen eonical Lies are made through the Hm *t«msi 
»2ES‘m » wrought iron roda, with -deal h^ * 
holes nf the riot, and l»V*.SCiewi cot at tholr other I line rods, throntH 

the hole* ill thc nniv s.id The shield, are 

S£ EJ£?& StaW S--- *** «“ tS " r£L* 

sides of the nuts, they are prevented from >*^5 “l* % 

udu tire if fijt-tj-ii Oft iha isuter cill’mnfifrence itllK p ^ 

^ W thus given is derived from the specification nf the 

rrHSH r=? i&t.* aserts :m 

m Tenter. fli^TH'dct from great pnw Dni P ““ „ .■_ IIfc _t: n „ + i 10 

subordinate improMmentt, emonpt "hiet we may meotmtl, tl to matt^ the 
rtln, with the projects lib ii.nt«rn«>h of one Single < WU]**nf of 

ohvjiUhie the iisr sf uiy cast iron, and dispea?mp -n. .. . ^ . 

en v ti«W. TO. .. very important improvement, as it wa* discnvered lh« 
ih S which the tire rags rewired against the stone pisvemcnt, lied the 

SSTStSi them, an^o—^ ^^£^3^5 
bccutQB tiHMe UfHTO the imu pefipliirf)' ujuiurnrinh . ^ - liw tuajJ- Now 

*£ast~iren. /natures were ■somrlitnss' IIJ^L’ fmaminn that'it mw 

_- * ■ __i we-mi 7 »L' Lfi>n. *rte cxpansLUJi inm n 


may 
temion nf tha 


^hrU cnir-e rLL end that of wmiht Iron, ihe cspensuin 
undcr^y ««* Wring, ha, only a toudeney to mertase the to 

r i‘« wjf?the *5£*a*? r htcU «S*5?£i vrbc^hmve 
as u,uS, but evljtdrie.il; which, in lb* oRm™ generally of ll»a who have 

been exiled tO«We th* subject, unprejWnh M Am to move with 
bei reiisunce on their periphere?, 0 * tu<* hjkltr, u the pbm^ ts, and they 


l 
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Will, from tli* same dfiuSe, pttrr*? li*sa dfstfuutii'ti to the rood. This latter 
property mfiy he CttfAkfored fr3 cnlabliahed, hj on act of parliament empowers 
the trustee* of the mads to reduce the lolls on the cylindrical wh eels. Lo Lwi* 
third* of she shtii paid for conic*! wh*cti of similar wiJth* The rewui of theae 
patent whorls being called Li that the tul re may ha considered 

a a constantly suspended by the rod* above it to fftt [nllexiblr arch; 5r,5trad of + 
os, in the common WOCrtltn whecLs, rearing ivieIi it* kind upon i lie poiiieulaf >puk^ 
that may hr-iip'-n (n be- underneath it p and thru it is argued the cohesive strength 
Of the metal .is made uvaildLfo, width is undoubtedly the most Advantageous 
mode of empWyiiJg malleable iron, (it bating been proved hy reputed 
experiments, that a fad of wrought Irnn d an inch in d&mttcT, II capable of 
* auhtiiluing a puli of IWeOty-acVeti tun* weigh^;) and the weight of the I ond upuii 
the axles. being lima Biwpendpd to tlie upper side of the wheel, the la wet rods 
hare to *«slain but a small portion of the pressure, ami are not liable t ^ be 
br&k*n liy sudden ewdmiiELOug or jolts, From the superior tenacity of the 
metal over wood h ibe mj ,j of material i* sB ennij durably reduced, as to iclnkr 
a suspension wltcrl tint heavier tll-rtn a Wooden one, which La applicable to the 
boitlp kind of carriage or main: and from the rireuinitanee of uds dftnfnutioJi 
of material thoy buw a more Elegant and light uppearfinc*S require ( Pft3 draught, 
whilst they unquestionably pulses? increased istruuglh and durability. 

However cmdlrnt may ws the workniadihipt or however ilmili an ordinary 
wooden wheel maV be put to««ilwrm I ho fimt in*Eiincv, the wooden frill*?* iharlbroj 
the peri phfiy T being constantly exposed tn the efibcti of wet and dry, are continu¬ 
ally expanding and contracting; enhiequcnLly the joint or CohoeJUsD* 0 the 

an^s of the tpkti and tho fi-lloes, aad she fanner, cither hereine Zacur, or split 
Ihe k'lloes; w ben this lakes place, I be ec rcrnl parts of the wheel yield by I i El Ic and 
little to the strain of the loader the dlbata of EEfflfiUwkw*, and thr whufo wheel 
lttieomei dislocarrd Aa a remedy It* this defect P Mr r Wm, Ho ward, I he iron- 
ntufor of Roth* thslbe r has recently proposed surne new arrangcmt^Lu of a pro- 
ckely oppoifti? character in Mr. Jancs^; which we proceed tn describe* 

filr. Howard's invantfon has nn reference whatever to the nave □£ the whfrl, 
but is confined to on improved mode of ccpihininga wSteel at It* periphery. He 
employ a* a* shown in the subjoined figure rqircsenUitivE of n small portion of a 
wheel,'Alt Iran ring *i the OUlstd* lire* Inside of till* lire he hoi aiiutlitr 
ring of iron* 6, which Btfljid* 0* a suhtfilule for ihe ordinary p hud tu- thti** 

which we will call for distinction the fedlnen-Tog, be fasten* by red-hot rive* f fi a 
il spol.r-t(hoe hf d d, made of the ahape ropreaMitcd, of eaat-fron^ ajjd otnitaftiing 
a cenirtll cavity or socket,, for the insertion of the cud of a *poka f; (ft count 
there are as many spoke-shoca as spokes, which nre nrrUBgrd equiiiE^nnily 
flrnmid the Lualde of die felloe-ring [ when the jo hiffe been all firmly fiAifd tn 



the manner of that shown, and £ie spokes hare been all duly fitted into ibt nave 
and driven hcmi'% and the outer endi of ail the j pokes hir|c been securoidy 
gouged, mid duly fi tied to line sockets of the ibrl, tliry aje^pu l or force d into 
the same sideways, ns seen at c; this nperatioli is performed in such A manner 
a* tu leave m space t f about bnlf&u luch hot ween Lite endi of the Mgokm nm3 
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ttids n Tt1 1 .? anclielt for the purpose of Wnlgi ng them up Thfc It effected 

hli-i the Eollnwing nAnncr:—Against the squared cud or each spoke is bud a thin 

I *ceee o!' plate-iron $, uf r.hc samcieetional aiea- then if driven a iligliljy tapered 
emg oaken wedge Ji h r the foremost cnH passing through a hole ca*t in the ahoe 
flp the opposite- snide : and wHea the cavity Ii tbits closely filled, the projecting 
pi^rra are cm nEf t ftt id n a harp iron wedge i, eh (hen driven into the middle of the 
prdgc, w ns to render the force uf cuntacL or great fc* possible ; * plate 
Lif wtonght mm,/, ii then put inlntJkr cavity represented over* f #„ uni] riveted to 
Ihe sdfcae, by long red-hot rivets passing through the whole. All the phfHn end 
spoken hying thus fitted, the hie ring it put over die whole in a red-lrat 
incite, which, lb ringing as it eotsi^ ilrwwi the whole together in a manner tlmi* 
giMcF ii uxtraanlinary solidny. 

It will hi obser vvd that tile principle of coei =5 nice inn of Mr* Hn wanTs wli«k 
is the name fl*lhnl of the common Lind, in which dependence ia placed entirely 
opnn the stability of the outer riot for Lis cohesion; but it is o more finished 
Olid mnjiieriy production, Ir cltf •truclcd of nrutp TenncixHIia mmeriala, wild h well 
mlenlnE^t t» cheiate the leading dti&dft before meiatinnod of ihc fanner, The 
ndriii&tep fur Alf. Julies* wheel object to Mr. Howards* on the gmund of 
its uut being cm the tension principle. On this point wr wunld observe, that 
ihe anoLetf ujiduubtedJy are not, hut ihftl k may be fairly contended that llur 
periphery is, as thi« mud hv tom launder by a longitudinal pnlJ, in order to 
destroy I lie cohesion of tbewbttds and the ieKue-ririg alone, (which never 
wedh.^ts made of adequate atn-ngth to hear the whole Strain, without UEiv of 
the additional support it derives from the tbiMing; the utmost Confidence may 
therefore bo placed id the great atn-nglh and dunddllty of Mr. Onwards wheel*, 
however excellent may he the principle of the former invrti thru. 

A parent w*n rwrcntly taken out for & very *trtrtlg metallic wheel, by the 
MfciHt Forrester,, of Liverpool, cOOiiBimg of a skeleton of malleable iron\ im¬ 
bedded nr surrounded with cast iron. Such wheels an? r howet**, necrssiirilv 

very heavy, and Srw ini ted to the common to ad than to a a ej,w avs. For a 

description of them, the latter srijde. 

We shill, however, advert in this place In another paten 4—not on account of 
any novelty it Inav be found to contain, but for the twofold purpose of ehtdr 
* fouhig a pAoceaj that wo had imagined whs cammonlypniCISKd by itYin- mrm .- ra 
Olid imramlhs, and of ttllhrdiftg uS an opFpnrtunily of untiring ihe erroneous 
principle itpmi wliich. whceU in general a« canaJnairteEL 

The speciL] cation of hlr. John Mendeu, of Sonthunplofi 1 pnEctli, (Enrolled 
Jimr 1 tales ht» uhjret tn k t ht corutrturtion of the tire or hmirps of iron, 

which Attrround coirtage w heels, fWJra« *m I he iitncr surface, n ext to 1 he feJlor^ 
and convex on the externnj surface ^ the objeeER of wlgcb are So fix tho tire 
mi^- sccnrcly to I he wheel, iuid m reduce Lite friction produced between the 
periphery uf the wlteel anil the W«L The Ipcctfinatiuu jwocced# to describe 
Very inimiEcly the process of maLiug Utcr,— & prnoes* which wa dauhl dot our 
rroden of llig bofurc mrlltioncd caitiiigs will rEsogniRe an n NP intidcm antique/' 

A tfunaindu 1st wrougllE-Jron h.-ir P of the proper width and Ic-Eigih, is m ba 
passed between a pair of TulUr*, UTtf of wokh. hn a conenve gTCH^rc, and the 
Other a OjjrFiTip'ti □ ili tig cun vex p^jvetann^ so a* to compress ami bend the inter¬ 
vening bar into the required Ibrm. The bar ihrn formed U Ilext bent rcHiml 
intr* a huOp^al' tlic required file, willi ibe concave aidt in wards, and then the 
ends arc welded together. To gif* the hoop the desired conical %ure r *«r 
" diihmg, 11 it U |ilacRl orer a large 
'jnandriL like that rep rose n led 
in ibe annexed fLpire, where it ia ham¬ 
mered *Lihld it iab^v the rcipiinii form. 

Tlio leLtcrs it and £ mibtato hoop* of dif¬ 
ferent ^rcs. To fyc this bonp to the wbaclj 
it is licatcd In 11 fibmacc of a circular form, 

■o that the lire may act qnifuruily 011 every 
part. In a Urge" wheel, ibis process of 
healing the hupp causes it to expand about 
inch in cireumforcnct, and it h thereby 
umde targe enuugti Eu slip over t.bpwoodeu 
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wFi’Pel. previously pF-^ared, nfgreater dimensioni ihm lha interior circle of III* 
iron horip, in. the cold slate, WhfLil the mm hoop in boLng nralcd, the wonder* 
Wheel ii clamped tip a Ant circular plate, which is fired to a central aris, to 
enobtc it to revolve; and tbl* n\i* is fificd Upon tut hariEontal bar, hy which 
the whe^l Mid iron pLale to which it \a damped mVy he turned En either a ver¬ 
tical or Eturiititilal ilimiiub. Underneath the circular plate is a semlcrnrular 
Wfiil or cistern, canlainin^ cold water, into which the wheel Ei iimtleraed and 
tttmed round as soon fu the hoop U pot un it. Thi* ippllculJcu of cold to lJn? 
hul expaJjded hoop causes it to centrEtel with imsfiEitifele force, pressing tha 
spokes into [he IclloM and nave, and binding all 
l *tlic parte together* Th* artneied little %ure 
exhibits a section of the ttfw patent tire, H ap¬ 
plied to the felloe d; r reprcjenting the end. of a 
spoke, A curved tire tike the foregoing wa= uiada 
many years prior to Mr, Meadrti a pnlcllt, fiut bf 
■ impIsT and cheaper metm ^—it being roiled di¬ 
rectly from the bloom Into curved ban; and wa 
think we remember seeing thorn on the mail coaches more than twenty 
ago. The curve all thi Interior side fif the tire il of unifies Lion able advantage 
in causing it to hold more securely on the felloes,— as must he evident from Lhe 
preceditig figure; hut the external curvature of the tiro is, in our opinion., of 
very doubtful utility. The rounding uf the extreme edge* of a flat-hearing 
wheel may prevent dirt being hitched up and carried round with the wheel; 
but fvdi that much being removed, reduce* fu the r^tite extent the resistance 
of the ground to the wheel sinking into itj and if the whole bearing mriacr he 
rounded, it must evidently penetrate deeper into the ground, and in wi dung 
force the materials uf the road sideways. Ntrrortbelf^, tire of this consCrurtion 
is. wo believe, stiU employed in our mail coacbta. But however Injurious to 
the roads may he tire tif litis kind, the practice cf giving a eouicftl form to the 
rim* of carriage wheels is infinitely more destructive. This form has an evident 
tendency to move in a different direction to the lino of draught ; and die power 
which is required to keep It in a straight line is su much power wasted in Iwiit- 
ing the materials of the road out af And grinding them to powder. 

rh* cylinder (as Mr. CtUUmEng justly Lhbforvei) haring all its parts of equal, 
diameter, will, in rolling on its rim, hu¥* an equal velocity si every part of its 
circumferoime, and necr&uiriiy advance in 11 straight line. And a* all the parti 
o f the rim have an equal velocity, non i? call have A tender! cy to drag forward r>F 
Impede tho progress of tho others; they all advance with one consent, without 
the rubbing of Any part On the frarfaut OH which they roll A® there J» n& 
lubliing tkra can ta no friction, and cnnscqu-nnlEy a cylinder perfectly round, 
hard, and smooth, forms the least possible resistance, Lowe vet great iti weight or 
the plcuun on its rim. It therefore foiluws, that eJL the pflwer that is employed 
in lira wUi«; forward a cylindrical body in a Straight lilte on a cunspressrhfc *ub- 
Btunctf, U ultimately applied in com westing smouifi and Teri; lEing eLt luhsmitec on 
which it rolls. The railing of a cybudricaf body, therefore,canliatE nu tendency 
to utter tha relative Bmumnn. or puts of materials on which it Dimes, nor any 
how to derange them, but by a progressive dead puliUti' Lu curtroluh-te, level. Hid 
■moothe them. If a cylinder he cut transversely into WTCrol !engths r ^aeh part 
will possess nil the above properties; and if tbe vim of a carriage wii^cj he made 
ejifictl)' uf tJjc Some shape, it limit necessarily have the same temlimcicS. When 
wheels with cylindrical riiim an? connected by an oiis, the tendency of each 
being to advance in a direct Tuio, they proceed to this counected stale with ih*r 
same harmony and unity of cuuaenE that urist in the parti cf the iwue cylinder; 
but, as cotuiiai rima have Ewou untT'-craaEly preferred flu a serha uf JcnT^, it Is 
natural to suppose that there ^rr ubvSuns reasons for such preference. Tins 
Cone diimnijhiftg gradnaily from Its tm&e to its i-KLitit. Lhe velocity of *¥jfry 
of lei ctreumfflrem:ff in rolltiig on an even planc a will bo whnilnliited aj itus 
dlimstef ; and at the very point whero tbepe U no mMt diflUteter, it will have 
no perceptible incitton; but if the cone be msJe to advance in a straight line, 
tbif natural Velocity of ila stv^nti palt* will not be os the ipocce r tbffcfiwi fl 
rubbing and friction wLL T toko place at its circumference, from like diffasnint | 






VTOISKEY 


V**- 


QW 

velocities of its parts, which must render Like fraught heavier, lu rafting on 
pAVctl *trreta- BtitUng foil btf conceived more cidculnlL^ Fur ihpjif destmctioit 
t. tliMii th* cervical fim nf a hroad wl\*A. See CliniAUEt, AxlEthej:.. 

For Tr.ErHED Wheels e rap hived Iq driving machinery,, Eft that article. 

WHEfl KY. A small, ahnlfow* KJ^Im bunt, mad-.- v*ry a harp both ut ibohrnd 
and the item, and fidapted*fnr fait rowing anti sailing. 'evpcalLdly in tide rivers. 

WHIEILIXG-TAHLH An iiuilruiruriU far IlluEiriti^ the nainre liT the 
centripetal And centrifug*] force#* The dfcpoution w Kfch £wll» have to 13y oil i 
from the axis round which they revulve, may be beautifully exliibiled, by ein- 
|■ li.tyLii^r a small bucket filled with woier, and attaching it to the hand by A lltxt- 
bl* cordp It Ftiny be whirled found without destroying the ranUibd^pi of the 
Jluid, or ermsrog any portion of It to be spilled* Precisely in the sama Way nan 
ilw bodies which revolve round (he sum kepi from fad in* into that luminary by 
flu? centrifugal tmcc which U generatEd* Xow she wh if ling-tab !e k employ E~d 
to exhibit the amount of this force, and, by a combination of weight,i aud nulliys, 

A Variety oT hudlm ala made ti>4rVidn with different degTH* uf xpeeif. Xhe 
apparatus usually eonrisL* of s frame lumkbed with A large wheel, round which 
a h xu l> pisses, and gives mot Lull to two smaller oases, On. (me of there a rod 11 
ntidbhcd fur balls to slide, hi id m the other ji fUt table of mahogany; and these 
UUtJ he mi Ellto motion with different degree* of speed. The whole apporatu* 
is exceedingly vafueb'c to the leuchcr uf astronomy* 

WHIRLPOOL, An eddy, vortex. or gulf, where the water is continually 
turning round- Those in riven are very eornmnn, irnm various accidently and 
am usually vary trivial. and of little cuSjsEhejoc nee. Iil the sea lEiey ft re EtuiCTO 
rare, hut more 'thuigeMJLU. Ssbihlild hm related the clfeCtl of a very remark-dik 
murine whirlpool among the Oreades, "which would prove very'dangerous to 
itrajigerx, tlsough it b of no consequence In the people whu are iMrd tu it. 
This is not fixed to any particular pleura, but uppeara in various parts of the 
liiulta nf the sea among these islands. Wherever h appcMI^ it U vary furious. 
the boats, &c„ Would inuvktahty be drawn in, and bo ck-strciycd by it; hut the 
people tf hfi navigate them, Jtra preparad fur it, and always wry an empty 
i r exie] p a log of wood, or large bundle of ftlrflw H or lomc i'Jch thing, In the bool 
with them. As soon as they pereeitfa the whirlpool, they toss ihk within Eti 
vortex, keeping themecke# tiWl ; thin mhstouee* whatever it be, kl imnwdiilLE'Iy 
¥ rtdriived*EnlA tiie cet*Ere T &Tid carried under water j and, nt SOffTl 33 thk k done* 
thetsurfone of the place, where the whirlpool Wajl, become* imootii, and They 
rn% over it with safety; and in ahuUt an fuuir, they see the vertex begLEl Again 
in some other pi nee. UiUldly At about a mile distant Crum live tlntr" 

HIRLWIND. This "metroroluglail phenomenon arisea from tlie con- 

wergonce’ of winds frnm all parti *0 point on account of ati exlranrdinajy 
rarefaction uf like Air Dl that point. The currents audit by their eCbUlct nt 
11?U pljicc of meoiiifg, and the vcludlv ffitli which farafkrd air msb&i 

upward^ n ceoirifugni futue. which eamej tbsrn to recede from the ask uf 
Tutalion. When the eentrifrgaf force lliui acquired becomes equal tn the 
|trussura q£thf atsnospherc, n space approachiiig ulmuit tn A TAcimni nurrcrtmdf 
th^ aaia nr centre uf motion, and cw the whW, by the action of the uniat + 
prevailing wind, receives a progressive uaotiDn r it is nbriaiia that the uTeaitm; of 
Lbe atmeiylitre will be removed from every object passed over by the base of 
the vacuum: consequently dcitruetink] may be expected to mark its course, 
Fejt3y%y tin: removal of the otmospiurk pressure, arid partly by tlm wbldkis^ 
or the air vurronnding the vxcimm h leoae bodies a hfly-tffc tor uxample, vriil * 
be faked with kiruvistible impeiunsitv ( and diiiipated at a great height 
m WHISKEY- Thi* feprdiE* nf arJeut spirit k much uxed in tliLs cuur.iry as 
well as in Ik^lond. It vnrhn cnnsidcrahly in the mode of prtpxraCiDU a*well az 
kn it! .-crrEigth and comparative vdue T One uf tilr mode* of prctturilig il ta 
*Sa1l-l 1 ilk Gray’i Oprrn£tf>: ChnmM to conik*in mixing tt^lO gntlnm uf rye nr 
barliiv gruulkd |«ry fine, and 12£C? galiun* eiF roaixr ground palt iiialz, mid 
mokfhg il into q,masli, with SSOCI gnllunvof WAtcr. iiLAled to 170° Fahr. Tlkere 
is then drawn uif IKJG gallons of thI* wort, and a Large flf yra*t k 
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added to it; and when the remiifiing wort is cool-ed to 55' Falir. e ighty gallons 
of malt are mailed wi# Mother portion of 1020 galEans of hot water, Mid this, 
being drawn 0® is mixed ntli the first wort, and tht yetttttl umri tsaho added. 
Thin wnih should have the sprriJie gravity from 1,034 to 1.110. In tlic eemrae 
of ten or twelve day*, the jpccifte gravity gradually diminishes till It becomes 
only 1.002* when the yeast head falla quite flat - ml Wash h na a vinous smell 
and taste, and is hi for"the atilL it is calculated that eveiy sixty ■four gallona 
of rues \] and malt might to produce eighteen gallons of spirit, m much stronger 
than proof spirit that ten gallons w® make eleven gallons proof. 

I ei general, one-third ot 1 the wash is drawn over at the flRt stiTLing, and the 
product U colled low wines, the specific gravEiy^ being about 0.975, Op re- 
dTitllling the low wioea, a milky, hery tasted |pmt comes over o-t firet 3 wbyli 
lilt miming turns clear, the spirit that haii come over IS returned into the atilt. 
The distiOitioo being continued, the dean spirit cornea user; when ifto 
nmnlog gcU below a certain specific gravity, th £ remaining spirit which cOtnfa 
over, until it eenses to he in tSamtnahle, u keptkpart liy the mime of fiiiht*-, and 
is mixed with the rest parcel of low winos tuot are distilled. The proportion of 
malt to ifae raw grain is ^ometimEs dioiin tilled ranch below that Hided, aft 
low as only CluMentb of the raw grain. If the wort ia not until deafly heavy* its 
specific gravity is brought up, by adding a strong infuimu of gmuod nialt, or 
hartey and malL lie fermentation l* generally ea™d on In openplt*, and 
hurried as much as possible; hut of lata some distillery considering that the 
carbonic acid gas curfd of ranch of the Spirit,, hive covered the pita with s 
fiooringk havldg a trap with a water joint, to prevent the ktt of the spirit; tlfl* 
retards the fermentation, hut the angmcntaTioti of the produce* although altgH 
ii judged fully equivalent to Ibrs loss of tiniPh 

WINCH. The bent, or crunk-handle, by which the ties uF mutinies are 



turticil. 

WIND. Air put in motion by wme 
physical cause, SO 03 to become a current 
nr stream. Wmdf are donoinillflttHl ac¬ 
cording to the polnlB from which they 
blow; see C?IMPASS. A variety uf machines 
have been invented at different timr* for 
BAcertojuing the strength nr velocity of 
the wind 3 the annexed'cut represents 
which possesses the advantaged of shnpll- 
fcltv of construction, and of being unerrui'* 

In Its indicati-SELS. It is thus formed: — A 
square- open frame of wood or Iran, 4 b 
is supported by the shaft o's two cFo*a pieces 
are fixed al rfi canymg an horizontal axis, 
which ii moved by the action of the wiild 
upon four sails, if i i, fixed In uue cud of 
the mb, and disposed to bo infiupnoeil 
by the wind in riie usual manner Upon 
thin nTi« ia hIso filed n conical barrel of 
wood, on the smaller end of which, tt* is 
attached a line with n weight, J, appended 
In it The wind mi w acting upon the J 

fi.ilSa, conies lire barrel to revolve, and the 
Im4a to he wound round its »ti perifcieo. To 
prevent any retrograde motion* a ratchet 

wheel Q, h fixed Lu the bftso or larger end of the cone m, having 
into its notches a* it revolves. It ii evident that the ferCE of 
conlidually inctea^ 03 the line Idvonces tawards ibfl ha^e of t 
power being applied at e greater dis'toce from ibo uKJ* nr fulcn^n ; couas-t|U em <y 
the variable force of the m may be readily aSCcrtWUed, by fix^g b 1 

sraalteat eod, flndjmarkrag the barrel with spiral liim oi taken up by the euiung o 
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the rape rocmd i to su pcrficie :*; pJacingj idaQj between the Hive ie drawn. Humciical 
■igna tc denote $he force of llie wind; which might berfakulaied withtglsminlc 

e Satan* acccmjlng to the known principle!! of the lever? The diameter of the 
of the Cone HhuLlld^be aui^i, Eel ctFmparba with the imallcr end p ilml the 
very atnoqgfat wind ihouM have scarcely auMcient power t a bring it on t a the 

EDlf of iL T 

The different wl uc: lLe e. fii-rces, and corresponding popular appall lie mm of wind* 
lire given hi the fallowing tabic, drrlvcd from the csperimctiis of Lhn lata eelo- * 
bmicd ongroeer, John Smeiton; md detailed in the P&tfawp&icat Tfamaxti&a, 
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App*W«iflEi. 

, Fur hum 
Mil**. 

I'a &=cddl£ 

ii'i i^uz t C rfic Ln Um 
avou liuptiLi^ 

1 

L47 

.005 * 

Scarcely p creep Little. 

. i 

3.93 

.020 

1 




} Per rep Libit 1 . 


■MU 

.044 

J 

4 

5.07 

.079 

1 




} Gentle br&eit. 

" £ 

7.33 

.123 

i 

10 

14,07 


i 




1 Pleuaan! bruk g ale. i 

15 

1!2,00 

1.107 

i 

20 

29,34 

1.0GS 

) 



* 

Very bruk ga.l t. 

35 

36.07 

3.675 

■ j 

30 

44,01 

4.429 

1 

- 



} iligli itJJiiW- 

*** 

51.34 

G.027 

J 

40 

d&jaa 

7.373 

1 

■ 



, V iff niga winds. 

45 

mm 

9363 * 

J 

b. 

50 

73.35 

" 12,300 

V 

A lionn or teinpett. 

00 

33.02 

17.715 

A great storm. 

SO 

117.36 

31,490 

A hurricane. 


• 


f \ dreadful hurricane that overt uni a 

100, 

146,70 

49.200 

building** tress, See. 


To which may be added a Itill more reranjlLnhle instance of the tmpeluratly 
* of a hurricane,' aa related by M, Roc bom The Velocity of [be wind p oa 
u!j:i: : .-v^ 1 by him,, itm no less than 109 miEea an hour, QT 139.68 fee L per seen nil; 
and it* force against A perpendicular plane a foot iquare, w*. ^limaled nl 
50.45 pounds aiinirdnpoli. Of the causes and [henry of wutdg, lumy very able 
philtflophcn hut* treated largely; su Dea Cartel Rubaull, Bacon, De Luc, 
HnJiry, PiwMtr* UcfhiiTL, EIl-s, Mu^henbrceck, Didtcm H and othen. Wo have 
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jlQt room ill trustee tvsn a iliart abstract of tbdf general tkdfiid, but imu! 

refer the curium reiyfcr la their writing and the rariouB parti of the 
/*&if&fophienl ^ffliuor/iurj. I p 

WIN D-IN3TRLIM ENTS. An accurate aeqaiintanre with Eta principle* of 
acoustics U eiiientijll to the Bciealiftr construction uf every specie* of muJLcal 
InitmiUCBt, but especially those which cwr their ■’Operation to th# action uf 
the wind* Wind-hiatmmHtLi generally produce their effects by the vlbrfc- 
* dans of a column u f Hit cantoned M one cud, and Either open Or shut at 
Llie i^thcr- TheK TfbrKtkll are dstormtn ad mainly by the length of the 
Bounding column; yet inferior and lubordLiifite ones are found to coexist with 
the fundamental one. 'The whole column apcnt*n hkihIy divides ilitlf into 
pRrrinnfl equal to the half, the third, nr the fourth of ill longitudinal cJItEnt. In 
mixed windrinatrmneni^ the vibrations or alteration!! of did bodies ora made 
to cooperate with the vibration* of a given portion of air- Thus* in the traropet, 
and in bom® of TariuUI kititk, the farce of m^atiou, and pcriinpJ the decree of 
tension of the Up*, determines the number of pirts into which the tube is divided, 
and the harmony which is produced. In tiie serpent the Sipa cooperate with a 
lube, of which the effective length may he varied ffy opening of iltuttingdinles [ 
oud the instrument whEeh hm been called an argnnBrtl UTUihpet, appears to art In 
a similar nifilCthcF. The trombone has n tube which slide* in and out at pleasure* 
and changes the actual length of the whole instrument. T3ie hautboy and the 
olarimiet have mnulh-pLcCr* of different forma, made uf mds or can ea; and the 
reed-pipes of an organ, of various cuTuitU£tiMU r nee fumiihed with all elaatk 
plate ufjuetaJ, which vibrates in unison with the column of ittr wbLdi^ihwy 
contain, „ ..... 

The Jondtadinaf vtbralioUi of a column of air, cUMainttd Within a tube open 
at both cuds, are powerfully excited, and very loud And dear tones produced 
by the inflammation uf a streamlet of hydrogen TTiEi curious experiment 

wai foit made fo Uermany, and it is very easily performed. A phid, bring 
partly filled with dilute sulphuric acid, a few bits of zinc art droppefl into the 
liquid. As the decumpusiiiuii of the water embodied with the acid now 
proc ccdsj the hydrogen gas, thu* generated* riows refillLly from the aperture. 

The gas belli" trst ignited, and a glass tube placed ever the ciit-Eupa, the 
burning speck’ ul tla pomt inatanLiv Aborts into m elongated dame, mn create* 
n sharp and distinct musical sound. Tills effect is not owing to Aliy ^bffltHiM f 
of the lube atn-clf; Tor it Is IE! m> way nltercd hy lying a handkerchief tightly 
ahuot the glass, or even by gtibarimiing a cylinder of paper. The tremor ti- 
cited in the column uf flir is, therefore, the sole feme of the Ini^ssant Iqop p 
which only varies by n change in the place of the flume, of a partial obstruction 
applied hi the end of the Tube. Toe exciting force rntiit Elecessmly acf by 
ptatli, and not umforniLv^ The column of air Contained withlu the tube i* eu 
reality agitated by A icnt i of incessant stroke*, or uiiddeif expansion 1 mid it * 
pnibahle, tbul all instrument posEcsritig great; power in a small cnmpftUHj migut 
eht El i us. EuriBtrueteA 

WINDLASS. A machine used m board ships, chiefly for reltmg the anchor, 

* It may be regarded ui a mod iiieadnu of llic mechanical foWrT terfliEU the wn e l! 
and axle, cmpluyed to rniBe buckets: frum Welli, and fol - iliflnite variety of other 
In nautical affairs, it coiislsUi of n largo cylilidrii'al picco ju trmbvr> 
moving round It* axis in Q verdcid position, aud h sopparted at iis two end* by 
m Iwu piece* of Wt*fld called kiiight-hcoiiB, which Are placed on the opposlfe aide* 

" uf the deck, new the foremast: it in turned about oy lowers caljed hAidspi-koap 
which are for this purpose thrust into holes bored through the body of the 
machine. The InW u v [iftrt of the vrindl.]-i It Uffoaliy about a foot sjpovc the ^ 
deck [ It i* furnished, like Lho capstan r with strong men pauls, to prevent It from 
tiiTEtin^bAck ward* hy tbs pidl uf the cable ami anchor, or from b j .- i cij itriln idtj the 
vLuleut jerking of tho ship in il Aem pesinous &ea. The paul* tbU Into notchs* 
eut ill the aurfuce or [he windlttM, and lined with plates uf iron. The windtft^ 
is heaved round by ihe nieu who work it throw utg tlieir weighf upon tbft ftidi of 
the handspike*, which, moving through a much greater space than the length 
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windmiw* 




of the cable taken up, ccvnaiinite, b eiffeet, fl-n tiicrcasu of jiewrt cquid to much 
peeler space : and by this simple mechanical armngem^ij L an l- bun of much. - 
pcjUar weight than that uf the Utfll employed, are raised *liruct from the Seik, 

*Ic however requires considerable dexterity in manage the iuLQdjplie to the jjigle 
aid run Logo: the sailors who perform it rise h Lmnliancaujly up nn th & windlass, 
m&iri their levers, throw tli-yiir weight* tu the extremities, by a sari of jerk,**!! 
at thu same ins tan q and weigh up the anchor six or eight inches at each pall,— 
the motions uf tbo men beUlu regulated to time by the howlinrof one uf the <ri?W. 

Tu save the lime tnmloytul by the mm In working a windlass in raising the * 
handspikes from am? slut to unatbor 3 and also tu give additional pa war to tilt 
machine, a pascut was recently taken nut by Mr- George #trriker r a shtp-build<rr p 
uf South Shields.—u perspective sketch of whose windlass ie aubjamed., The 
increase of power he obtains by Hiilig on the barrel of the Windlass, at ana end* 



a spur wheel o p which ia acted upon by j pinion. A, whose axTs turns in 
• Ijciirimp. which support the windlass itself 1 ! Upon each end of the pinion tutis 
art- QjSd two circular appcnilagci o C r which are farmed like two crown ratchet 
wIlecIs, with only fear teeth in each, placed face tu t-vi'i 1 . nnd with the teeth 
direct Jr oppaeitti tu each oiherj and only about on inch apart, so as to leave 
cnvitlae between them uf a ■suitable form to receive handspikes of tim shape 
represented m dse above cut,—tie upper figure showing thtr operating end 
ragpwaya, and the low^- figure tbcPame broadways f therein is shown ft fork or 
dot fur The re-, vpl :n n of the axia h when it is bein^ turned rouniL This forked 
end ii of course made of iron, and suitfcitmtly thlh to peas up between Lbc prn- 
jcctiltg tooth of the pieces e c> when withdrawn a few inches 5 and by this metutl 
it can be rai *d with facility; and when it is pushed itt P ila shoulders d d rest on 
the proj acting teotlt, vrhich en aides the meti to turn the pinion, mid through tlmi 
medium the wuidbus acta with great power. It wit] he perceived that by this 
arrangement? instead of having- as usmd, to withdraw the ban dipike*, Alld 
insertthara lh a frexh bale everv time they on brought down to the deck, they 
have only V be withdrawn until their ■houhkrv catl pae* outside of the pnsfee^ 
mg teeth, moved put a iewrad pair of [etlh, and then returned again, till 
the shoulders rent firmly upuii them. Util Ii evidently a very Convenient and 
tf-jf.cd.Ecnt n i?thud uf wnrking a vindiua, nnd might he applied, n= stated by the 
patentee in Ills specification r to windlass**, withfltlt the Lnterveniion of tbespin- 
u- hc-nb LLufl pinh'm 

W] N DM l F.L A mill df any kind aetujiTed by the impul&c of tlie wind. 

They ap of two kinds—wrfinaf and kormmM 

Vertical windmWi {to which a decided preference bai b«n liithrrto givut^j 
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UFLLa % &mm% of a strong ihoft or ireis inclining a Htljd upwards from tlie 
bonzan, with &UT tong yards or anili Exed to the h if beet End, perpendicular to 
ibe 'shaft, and eroslftng eai 4* other at right angles. Into thee? amis are mortised 
Vrtl entail cross Emit* and to [hem are fMltfnnd hre, three, or four Wban£ 
nmuin^ fo a direction Parallel with the length ttf the arms; 14 that the bar* 
ilLEfrKct each other, md form a kind of lattice-^rrffe, on which the doth is 
snrcLid to receive the action of the wand, These ore called the: «n1^ and ore in 
the shape Of a trapezium, mu idly about nine yards lotir and two wide. The 
direction of the Wind being alffiiyi very uncertain and variable, it becomes 
neefrteary to provide Hinc Contrivance for bringing the aajls into * proper posi¬ 
tion for receiving - its impression. Twd method* beta been devised for this 
CJ purpnte p out of which is denominated the post-mid, the Other, the imuck-miH. 

1 h □ post-mil] ti bo called from the circumstance of the mdl being EhuJI e round 
■1 massive central post, made out of the whole trunk of A stout tree, which is 
Bnnk vertically in the ground, and suppurtedem its position by oblique struts nr 
brace*,, which extend from a platform on the ground to the middle of the post, 
leaving 10 or I’i feet el" the tipper part free from, the brace*. The part thus left 
fi*® from obstruction is manned and made to pass through a circular collar, 
felon erf In the flooring of the lower chamber, and to enter men a aock^t filed 
into the fliWfiagof the Upper chamber, and to one of tile strongest cross-beams, 
which 111 u-t sustain the whole weight of the miH-b raise; w th.it by menus of a 
pivot, or gudgeon^ fastened nn that part of the pdst which enters into the socket, 
the whole machine can turn about horizontally to face the wind. A Strung 
framing, nnUirtl by joints at the hack of the mliE-home, descends in a sloping 
directiou to the ground, and Is there fastened to short p04l% when pluct'd id the 
positinn required for the talk to be acted upon by the wind. To this frame a 
fodder is attached, which leads into or out of the ffttlMionse. To the bottom of 
this frame a rope in fastened and conducted to tackle in the mlR-lionfe, by which 
the frame can be Lifted from, the ground, while its position is being changed , in 
the manner of a capstan post, to suit the wind. 

The smock-mill does wot depend upon a central port fat it* main support, hut 
it if generally 3 strong independent hoiildme, the upper portion of which if 
irtohUy a tower of the form of 4 truncated cone* constructed of wood, and 
mounted upon a vertical Wall of mo^onty, cuntutning twu or three fiuor.i, where 
the work of the mill t» pcrfirnnrd s —the tower above containing, a vertical 
shaft, by which the motion and force is communicated from the soils to fhe* 
m£D- 4 tonm The bend or can in the upper part of the mill ia previdc^with 
a cap, which is contrived ho that it may turn itself about as the wind changes; 
Fur ibifi purpose there is a nearly horizontal framed projection At tile hack part 
of the bead, which carries some'small sails acting U n vatLC, there bring, con¬ 
centric .with the axii^ a larae grooved rlcfg, around which o circular hcop, 
provided with onii-fricBnn rollers,, trareroes, * . 

The vnlodty nf motion of the soils or vanes is very considerable- Mr, FSt- 
gnsun cidciiialcd the motion of the tips of the sails, evtn when operated upon 
by a very moderate wind, to be thirty miles per hour- 

HoninnEal windmiJU, as their name Implies, ore such as are worked hy their 
seuIi revolving in a horizontal plane, IJ disinterested Ultllip who have writ¬ 
ten on this ilibject condemn EheiUp as being very inferior in efFecE to fhd$e of 
Uie vertical kind, Smcaton considered their ctfeCt to bo only ohF-cighth H but 
Dr. Brewster shows dial they Inve frnra DJtc-Lbml to one-fourth of effircl vf 
the vertical. It Is probable, however, that menus may be discovefed of improv¬ 
ing them considerably. 

To ascertain the beat form arid position of wmdmlLE-fiail*, Mr. Smuton buti- 
tui#-.l a ferries of experimental of which the resulta are gi™ to tl* subjoined 
table * 
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« taiiu; 

S &h t t inf the Hciutti of Nhtittii Jeff Ilf on Ifindmtii Xailt, of vctJuiu Strife*#", Petition*, 0>id £xtruU of SnjfiuO. 
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WINDOW. 

i 

WINDOW. An aperture tn the flail of a building, for die admission af 
light and air, windows are almrert uniformly furnished with glflaisi 

frames* lEmt open and dnse., beaklcs shutters and blinds, by Aich the admission* 
d" tin? light hue! air may be t Baity tcgu3iil*4 Bt pleasure.—See the Artide 
Guxisra. lit illia place Wtf propose to nollee several ^ improvement* which 
have of lots jfBTI been made b the mechanical cdhstfUetEoll of wMowx 

It him frequently been a subject of complaint, that mu public odiliccs are 
■ eEthar ins Eiffici unity provided With thn mean* of ventilation. or ttie armlet men Is 
fm I hat purpose ate very ineemenrent TIle oldest mode m&h which we arc 
Acquainted m that of easements hung upon hinges and r&ALfitiEd by a latch. _ A 
later and mnre improved met bod woa to hang the ensementa so fil to twine 
ipoo centre pivots [ she opening and ahuttfn^T three ewe men ta hypuPeyi and 
lines is always accompanied with noisc d nnri they ttffbfd no defence Ir.cm a 
ifoower of falllr nor to the prejudicial dii-ctf of the cnld nir descending on tbc 
heads oF lhe persons Assembled Hear to tbs Imdow*. AtlPthrT mtHie, Ealety 
introducc-d, ia to cut out of the windows a space <o TMH 1 TB the half of a ghuzrd 
hnppcTf which » fiKUtdllfd t.> the window, projecting inwards, bating a Hap ell 
the top, lying humon Lilly, and opening upwards. These hoppers we ellreuicly 


Fy, 1. 2. 




utrtielitfy in thcuiclven. but bib rendered still more so by the duitVbki Wgei 
cn them; Whit* dim is blovrn into tire liuildm* whet. lb. fltp «■"P™«**.»■ 
adoiiuiou of flir. To remedy ib*se incanmuenccB, Messrs- >> - arm I>r 1 ^ J 
tome V Wl sen invented the arrangement delineated En the preceding [tag . 
|)V which b. ready mode of octiiift on the upper part oT (he wimiuT u oWmefl ^ 
by very simple mochmort, while the (ym metre of flm wi ndow u T,™ 1 



oar IQ wmen tELO Oft-Kt UJ iue ~—, :— . * 1 J . 

hating 4 -uifl end fastened to the extremity of Cbe bur B* and fumulut ft 
other end with on cVC t which receives the pin or pred dp llll* itud 1# 

terminates below in A rack, And as seen™ m a 
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the verd^ai red e„ which 
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upright position by the luop* or guides ^ through wheel* it passes j A v- u hm- 
lt) I IE I I ujntLUJ -if c f ki'tlk n \thirb when turned. r uu tlcI by oftaus of the ™ch K 
fc Lakes into the notches nf the r^k, and consequently drawa down the nid e, or 
raj&n it, dttoi'iimg to tho direction in d»d] ihu winch is lunietf. In the first 
cobs, the stud d drtWl the \mcr down, ami COOK [pen fly o/wau the window i in 
the totter Llie stud is raised, and with it the lever, which lAvAr the window. It 
mJly be proper to Ate PM, tlini in case nr the Upper part i-'f the irmduw bemg M 
square, and not having any rnttltlwii, It WtH he found necessary (to prevent the 
entrance: of the air at the I lie of the easement, when it &fcm} tu have a frame 
with two angular sliki attached to tlic windows, and these sides must have a small 
return rebate for the eascmeM fo Edl against whan it Is fully ope ord, which Wl^ 
prevent any inconvenience wlstr^ from the funn nf Ihe window. 

Servants and others ampin visd In the cleaning and repairing of such windows 
in pcncrai provide so IndLflkrcTitly for Elidr security, whill employ*d m the 
nutaide,. tli-U [Lnmennu accidents MVC occurred,—dome, of thn most deplorable 
nature- The construction nf the »aib Trindnws that we have now to nance, 
wEU oniv tfl-eeiualiy prevent lhc*a OcciilefLEt, but WlH remain a permanent 
convenience to the house in winch they may be adopted. In appearand these 
flashes resemblr those of the com man 
kind, and the upper and lower Easli 
may be moved upend down m a Si¬ 
milar manner, The onlstde of the 
snail may als* he turned into the room , 

PCI thsif tMpay bocarilr painted, globed, 
nr clean on, hy a person standing W kb- 
Ici llm room, without the necessity of 
removing tike ilip« or beading*; by 
doing which the glasi U frequently 
broken, and the bends Icwt, ^eft ToofCp 
or dfomateb-ed., and a cunsidnnLble nx- 
pen^e incmrvdj The ^frullte of thfl 
window is fitted With grooves, weighs, 

&Tid ptilkyip in tike UiUal manner; tho 
fillets an ike Slab are uat nuuk in the 
w Fikiuq piece with tlnf sash frame, blit 
funned therein by pivniHj about the 
middle of the Utah; npota these pivots 
the sash Is turned round al uieasutv, 

10 it* to get at the uutaide wltliont^ dis¬ 
turbing the fillets or grooves., ^ bell 
tie sash If placed vertumliy l** the 

lower one in the ll^tsrc-J a spring catch nn each side nf it sliants into, end taka 
bnid of the aJiding fillets ; so that in tbij cose the I3lh slides Up or down in the 
usual manner, but nan he immediately released, and turned msidc-^ut hy 
|n!flldng balk the iprin; 3 F=, mid at the same time pulling die sash inward i. Tliii # 
mv&ELtinn originated with Mr. Marshall, who eotumn tdeflted It to ihe Sodeiy aT 
Arts ■ hut the invcntiflUi witii s#|uenodmportant modifier ri^r^, wot suhsrijjneniJy 
tpatetitrd hy Mr-IVIy, prehahly from ignorances of Mr. Marahalt's prior claims. 

\Ya noJice Ihifl faett M Windows of this kind arc sometimes called MarttuilIX atul 
at uLhcrs Cuidf ''* patent revolving WLndo WS. On account of the additionud expense * 
(from sue to twelve ihillingii nf thrac windowi tbova the ordimuy kind, the 
builders du not encounige tlu-m; but this additional expense is scarcely worthy 
* of hoticl by a private indlridmu in building., when the Important advantages 
U Confer* ^c into account. 

To keep iho oashci uf urdinary windyWl equal difltancCB firnm thn sides, so 
tlint they nmy not be impedtd: in drawing up and dawn, (eLS Is rUXail the case t 
on fli&Ol'inl of llh- saah swmging as it is suspended by ih^’top, E Mr. Wnrdwicli 
ha» proposed tlsJ dnipte fmm&go rvprcMni.^l lit the aunesLHl cut Fiq. 3 is 
a pVie of hurt two lakhoi tong by ^ne inch wide; la tlw tower part of wliEdh i> 
fixed n spring *, that carries a roller at iu uppe-r endp and at c v ar? two lioh-s 
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io admit im« ta hi*iL Iti application to a iash is sho wn at d rf. The groove 
be Oil ib tie sfdt! of the s^uh sufficiently deep fur lbs iflh'de Iti be buried. 



when the Spring is forced in, as the elasticity of the spring wiJJ project ihc JdUef 
sufficiently to steady the sash. 

One of the principal objeettom iti sliding sashes in shop windowa, is thrlie* 
CMHty in most cases of making a broad cnsm|! for the balance wei^f to pa*? 
up and down f tttlil'h excludes the Light, and SO much spare for the exhibition of 
goods* nod IS besides umiEjjhlly* according to the prevailing tAJlft hi there 
mnttrre, To obviate those objecliens, eliding sashes hare ■cmetinrei been made 
with a long train of pulleys and Linns, to carry the weights to a distant sitnatiim* 
where there would ho the least incumbrance, Mr. Locks rt, of Poion4-fttreeti 
lip hsw€T€T ingeniously con trived to place the wrigbti in i horizon tnE position 
above the windowy which is a very convenient sitEiMionTand Lhe means adapted 



fnr that purpose are coJcnlntcd to work welh Fi$. 1 hi the anTltardpshel-chni m 
represent! an elevation r and. By, 2 a phm, the ctitte*pondrng If- tiers 1 
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referring to iircvTfir parti. » Li tba upper uiih claaed ; / the lower ao*b partly 
uptW ; ra the weight to the upper w indow} G the weight to tirn lower window ■ 
fire the pnllcviifri which the titles run- The dark ipncl above the window 
boa been drown W large in ptojtfrtian to the other parti. hut with th t vkw «rf 
■IhoWirig the arrangement more clearly. VVLifn the- lower sasb / 1? pulled down, 
the weight a is drawn «W u.p under the pulley a, lha carted pieces being c*LE out 
of the w tighti for that purpose. When 'duo upper f<l*h u ii brought dow% the 
weight fi is drawn up close to the pulley*. 

To amnpii thrSe reveral parti Ui Ml properly, it will he necesaary to oUerve 
the depth of the enaing above the window, where the weight* are to more ; if 
that he (foe instance jl the fourth part of the range of the aaihes in ’heir 
grooves, then the pulleys on which ihn lines tbit suspend the Blflhsf flre ceiled m 
must be four tiiJl-na tho diameter A" the i r nJf £3, that take Up the linos from ll k 
weight*. A p by arrangement, the weights only tti&ve through el fourth part 
of the space af the inabei m ihu June iJulci (by thl card s paring round pulleys 
showing these relndrs proportkuMj it follows dial the weights mm* befbur 
times the weight of the aaibe? to balance them ; uiul to aaTe space. the weights 
iheuld tfe of had. By this arnUkgemen t it will be ob&crTrd that there is only 
one Asa fur the weights instead of fcw<V and that the situation above die window 
is more tfonvenliiiit for repair tliun it the rides. Fof pasliy^cnEjk*, liutcUcrs, anil 
market shops generally, this improvement wflyn great convenience mu I 
tulti ifttSgT 1 - 

Mr + Thomas F*M*er, an architect of WnrcMter, paUnfed, in. 183d, “certain 
imprtrremrnU in the conslrucltem of wlndcW-lftritei, and in the mods of hnntfnjg 
lire sanft)^ which appear to na deserving the attention of the raailirr- Ho 
propose to attach the upper and lower series to the gains lines winch p&aa over 
a puUev attached la each side of the frame neat the tup of the window . These 
m-e of tike kind usually called fcjde pulleys, which have their uses at right xngEes 
tn fclte surldces to which they are nitui-hed. The p^ffinl] frcui-ei in winch Elio 
pulleys E14.ru ore movable, In diJ^'e UdJad grooves, in the wLtitlnw-fraiUrti an 
adjustable by s screw to regulate the ttntOQ of the sash lines, 'I h e two Esahes 
are thus made to holanie each atl^r, endrely obviating the necessity for the 
metallic ciatinlnrpaises uiually employed lo facilitate the raising nan lowering C 
ill e sashes. From tllU dcscripEion it will be perceived that one of the saunc-s 
ClUlHDl bc*mnVtd withont moving the other* eu that die open vug can uever be 
mad es entirely at thn top or bottom of thn window, bui an «faL fmtvm ni a 
wi]>he at each. . . . , 

Thu method of JUtJuAihg- the lines Iv the iHhes constsSl in tying Dually 
10 the C!td* fit' the lfitct small piuM of metal, With kagUniinei reatfflpilw 
* whlicti pass otef T 5tuJi li\e^ into til® snahus, with their heftfts aurpssj 
by wliieh the lines Me eseuruJ fn?m buief accidentally ducked when onuu they 
:i* limikcd trtl, 1 MituJiI or ills beads wh&h al*f guncrjffly tilted to tiic Crtyae m 
uaeh ride Of a window-fStb, as guides to kt^p it in IIS pl.Me while itatioiiary, 
tml to praserre their MnwodieolaT pOBUoti wiule fileralml oe depressed, thll 
pateniec flat* # ritieie nsi inln the frame< which fits aecilfatifi; ustu a ln 

the till,- ofthe sails. TUitwnrtilatw a fltlina lese pcmnUJ to the weather than 
that usutdly adopted, at the same time that H affords g™* 1 fasillty n cLcmittig 
th* vindon: for, »l!se guiJe-r*! of the JnW« sails dues not extend mart thin 
half-way doVn, so that tile lowor eoah heifig eTeraled to She top oi llic window, 
oscapaaeta etiidc-tssd, aisd may be turned irssida-out, nud the upper ID a 

inwerod th‘ the bottom may Ek- eictiiinrly rcrcraesi; H hy tbis mo,.na all pitrU 
of the fMw Din La Lwughl within reach of a person in the room, lot tls* 

• F T“1^“SJ:& n.^. ,f »™> b- e»p 

from fha dcpralatieiH of rnbbers, which u applseabh’also tn dears, 

Ltc^ which Wii-H the mbji.^t of a pflkftt gruui 1 !! to ? H<iii ftn _'_ ^ 

iWniiL-jllu; and cmm*U in like eun&LrUirdrm and id*pbiiOn of matnUte sknUe™. 
sirmnifi-d htfbmMy* in such miiliwr thaE wlwu ihr Window nr dvwr rl^ud 
mdi shutter funui « biiudannla puncl; Blifl wbctk d]Wn^ \ \^j are cnrirrlv 
witMmwRia a_u J debited bdiind iue ciitnbbuurc, uf ivs ihc htkLwmk nbm t nr 
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Mow iht window. The patentee* tikewlw eldm tlw public parmuagi tbr 
another property massed by their m<*LidIie shuttera, — tlml of a read} 1 etmvtr- 
nitm into aiaii-biincLa ; hul tJi-p-r-n will don Euless be many cucL'pEion* taken to tlic^ 
cmploVinrjit of mi quick a conductor of brat, imd of fto fOMilWill ft DOftWiltl M 
iron, for inch ft pnrpo*^ But whatever m*y be t be substance used, the obri- 
fltrnp of the necessEty of SEin-htiinds as a sepaAtc appcndi^c is worthy of 
MMitMliML 

Iia the Annexed en.DfmrJng la represented m pemwclivG view of the comer- 
hwM of ft itreet, in which im memlbe shutters. and mn-bLinds life exhibited aa 
applied therek At a is PS iliop-wmdaw, and at 6 a aJ]o|M3flor r over which k 


1 projected two rtf the metallic iTmtteni as a sun-blind, having ulso end hhjida of 
tillk doth or othfr dciirabJe substancc t in t be form of sectors of Circlea . I n ihjft 
cas-s Uie shift! rl Hitter. which forma rhe Cel, i#drftwu up and deposed behind 
the entftbliituro. On die first ihiar above the =hnp a r r exhibit* die a^matipiMi 
, of ihe sarnie tbt[L|r on A small scale to private windftWfc At rj u flhuvF i^ ftwindow 
vmelosed; that ts, the shutter* are supposed la he withdrawn cnltrely, mid 
depneLted. immediately above or billow it, aa the patentee! adopt them to both 
laiELatiuuii At e ia a window untirclv closed by Lh* slmttrrt, prt^enlin.(? n # 
[r prrttF Against hnrg3ar? t said to be biitlet-pronf: and at o eh shown one jsf ibc 
Etiup windows, sEcnilariy dosed, Hie shutters an? rundo Erl ibo ridlowEti^Wnantier. 
Hating ddrrmined tht numbe^nf plates nr pautn'l* ft shatter h W coUlftin a 
(’usually th iree urfouTj the bun or steel plate# 3fe wr!3 hainnwed ESI ti?E[pflHner 
of saw plate;, so as to condsnae tlh 1 Ouftftl wild flatten the fUi^C'^ Hie plate* 
then ctiduikd in groove# mudu in a rentogular fnmw of ImMroUp mid 
Sitxangly rivdltfl thereto. Thm framed, they are curmectcl r.tgdisf el 
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which nicetM the dhSten, while e*tahi«l n. ihegiwm. may ber jtrujwtod cut 
to in artel* of about 60 dpjr™ htr n the ^rpenifesilejri m**™ tins mb- 
blind*. The riii r i-n ! I'd have dcHtgirfd ««rd movements for eafeJOg or lowentia 
the shutter*! but wa adopt that which ia specified uttd« the patent, With 
reference to the anneied sartioliat figure. From a and h to e end rf, I* °B= of 



tin- iMe rtvlrtl to 111* window; from 0 In / is a ttfitnitta twn cf the style anil 
frame behind (l»e BstaWattlW, wbaK all the tt»* ihultard A and i, are drawn 
tth slid damnum wheu the shutter* are not in U*e, The groove for the upper 
shiitterl fct net permit it to descend lower than b, nor does the groove for the 
mUdk ►lfutli'f A permit that to descend farther than t, hot the irreove for the 
lower shutter i is winded from the top / hrthe bottom d. 1 he iBn-Uhd i* 
Tirraecfeei only when xhty m *dl dawn, by which Tucuni llw two upper shutters 
U tuitwjknl from the lower, aittf the iatler i* drawn up to the lop. 

ai uSihflft LIl the f^mr, To tho movable part of the rtylc in fixed .1 curved 
ik £ die iEcih of whidb jgetf tni-i iW of * pinion fj die atn of thk pm™ 
carries 11 Wt&eh u- forr*d» which, the Min-ttmd Eh thrown uiit, or drawn In. 
Trr nltfady |£e irytftan of the blind, the mnremeai described is made ID cornmii- 
rncittc With a wmilnr rack and pinton on the uppusilc t7db of the window ; for 
[ilia purpose tiro ill placed un tbu axis of the pink-n / behind Lt f 11 imall cliaim 
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pulley, round which an endless pitched chain n and a]*o OV(T fl s imiliT 

pi]I!ey 0 ; ihc ftxiu o| *the !m£ mentioned w It tang lliaft, extEndmg borimcmbdly 
nenm the window (above 1 ht gluis) tn the opposite Ed*, whole a carrefipunding , 
apparatus projects, anal support! that sEdu of 4 hn a ash blind. In order to fix 
the blind a± inj required angle that it may be desired to project it* there iion 
the axis of a a coot- wheel, with a pail above p T fchieh fall* into the teeth on 
Iit* periphery, eqJ prevent! its return without being lifted up r 

the tide or end blind*, one of which fa rcptesonied st^* are made of eiath l or 
Other flexible lubstanee; one aide is aUAchrd to the pnajvfitifif part of the style, 
and the other, pasting through along and cm narrow slit, ii attached lo a conical 
roller r when th* shutter* fiom poiing the bund are drawn in, thn conical roller 
k turned by mean? of a descending weight f. which then winds upon it, in cvrh 
liven, the lecloHnl blind. To the middle of tne lower edge, and si the back el 1 
the bottom shutte r i r a iLMtoblft line or chain la iitlnctiLiJ. Thin line is carried up - 
vertically, then passes over a pulley at the tup *ff the frame, and from thcticcovrr 
side pulley a down to a barrel an one side, orP which the card la wound. The 
lower ledge of the sbtlltcr r baa likewise a projecting ledge; uu the drawing up 
IT the lower abutter, therefore, by the cord irnd winch described, the*bottom 
edges of the middle snd upper shutters come in contact with, oud rest irpod the 
ledge, and am thereby carried up altogether into ihc curing behind the entahlx- 
lure; to keep the shutter* in the situation they are thus put* a poll drops into 
thi* teeth of another ratchet wheel placed on the axis uf the winding barrel. 

Subsequent improvements have been effected upon the foregoing, which 
chiefly consist fn mbsti Luting* fur the movement *c hare described;, lupg tt*- 
volving screws extending from Cop to bottom on each aide of the wyjAnW* A 
simtdtanemls motion is effected in the screWOr by Efle&ns of a bar extending across 
lli.fi bottom of the window, and cm anti-ting, by beril wheels, both screws with a 
winch handle by which, they are tamed. Upon the screws a™ fitted nuts, to 
which are Attached the ibuctera ? and, therefore, by the operation of turning the 
handle. th e shutters are steadily raised or lowered in to ur Gilt of their 

WINE* A term applied by chemists to all tfauidl that have became 
vinous by fermentation ; but it is poprukriy considered nl confined tn saccharine 
vegetable luhstatices that hare bet-n converted into a vinous liquid, it items 
tu be a itece*«ary condition, that sugar must he presEut in a vegetable, to enable 
it to ferment and become vinous ; nut tills, according to late dUcsrvftie*, w U1 ^ 
not exclude starch, gum, and other similar product's which WE capable of being 
converted llato saccharine matter, LaVciisier itsfed that: pare sugar alaitt wotld 
not ferment, but that some extractive maiter, or yeast* tnuEi he added to cofible 
it to undergo the vinous fens?m&ljan ; and he considered that the edimts of tins 
fermentation enuiisEed in separating the sugo^ which ill an oxide, ititu parti; 
in oxygenating the one* jt the expense of the other, lo form carbolkic acid^ in 
dnmrjmuting the othe r in favour ef the fir it, lo form a Combustible fubitancj: 
termed alcohol:; so that, wm it pu5*lble to combine tliefe two auNtaneeS 
the atcohnl and the carbonic acid might reproduce augur* It is necessary to 
remark, tiiat the hydrogen and carbonic do not exist in the slate uf oijm alcohol* 
bring combined with □ portion of oxygen, which randera them miadble with 
u arrr. Thera three jirind p^s, i herefotc, the oxygen, the hydrogen, Mid the car¬ 
bonic, st? litre in a hind of ftpilibrnm: and, ip fart, by causing I hum to p^ 3 
through a red-hot tube of glass or porcelain. We may reeimbiac them, two and 
two together, nod the product will h^ water, hydrogen, carbonic arid, and^arbon, 

Jh fill wines may be distinguished fin acid, alcohol, liirtor, an i^rjctirt 
matter, nrmni nr edmir, an d a cukiurleis prindplcj—tiie whole being diluted tif 
dl Es&Ived. in U fmallcr or huger proportion of water. An acid exist? in &il wmcsi, hut # 
fill are nnt odd in lltfi aim? degree. Of some wines a natural acidity is fuc prin¬ 
cipal ntharactenatie; time produced frorn grapes not perfectly ripi\ or thfit^row 
iu moist dlmatuj, are of l^hit kind } erhilat aiacb aa are Lbf product of the ftrmeu tA- 
tiiHi of gra|HM that have aitamed complete ninturiiy and sweetness. Contain hdt 
a very Mnnll spmfitUy of arid. The proportion of acid apprail Lberefiirt*te> bo 
m tiic rns’enfc ratio of the taffhoritl? pniicipki and conscquvnlTy of the alcohol, 
wljjcH is produced bv slip deeoinpoailiun of the sttguf. Am wf farms tlifi tnuS 
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vHmcferiilEe of wine, It ij the product of Eh* drcompodtfoi] of suFttr p and its 

uimiitisy h always proportionate lo that of the ingar tliuL Tits been decomposed, 

' Alcohol abounds more in loine winei than it dp in other*; those uf hot 
eLknates contain a large qufl£t% of it; wMUd those of cold dim rales eantnin 
icurceU any. Ripe and meet gr&pM produce it in abundance ; but the wines 
luude of grapet that are unripe, watery, add wur, yield very little. 

The folWing is Mr. Braude ft TBluaWa table of the quantity of alcohol m 
dilli i tjj L tindfl of W inn mnl apiriEUOUi liquors V — 


13. 


15 


1 + Li±Ha, average nf V* samplei . . 

2. Itaiam wine, avOIHg* of three Gamples 

3. Min-auX average pf 1W0 sample 
4* Modulni, average o£ four sumpiefl 

5 . CuMtlt TULE, 

6. Sherry, average of four samples 

7 . TenrdfEfe + - « 

8. Gnlisrai - - r - 
& r Irarhryma Chriiti 

llJ, Collitontii, whit* 

H. Ditto . , red. . 

1 % Lisbon + * - * 

Malaga, (vm . 

BuceUua « i i 

Red Madeira, average of two samples 
Id. Cap* Muiduit , - * * * - ' 

17. Cnpe Madeira, average ofthrco sample# 
IB, Grapra wine .«*.*'* 

30. Crakovdlra, average of two sampler 

29. Vidonia 

31. Alba Tfora * * • * * 

*2*2: Malaga ■ *,.«.■>• * * 

# 23* White Hermitage - - * - ■ 

2 1 . RouHilbn, average of two sampleE 

25. Claret, average of four samples . 

26. Mftlmaay Maaeir* 

27. Lun el . * * * 

28. Sheraax - - - 

29- Syracuse . . .. 

30. Saulcrtig ... 

3L Btuvondy, average! oF four samples 
33. Hock* average of three »ampl« - * 

33. Nice ***.►! ^ - ■ * 

34. Baraac * * - - * * * * * * 

35. Tent * . -*■■*--- 

3G r f 'Emmpagti e, avenge of four iWupEea 
m M. Red llmnstage »'.«■*■■ 

m 3G. Vfu de Grave, average of two sample 
*19- Fruntlguae 

40, Cole Rode p - * - - * * 

J 4L Gooseberry wine - ■ ; « + * 

« 42. Orange wine, average of lii samples* 
LatulDU mannlaraLiirer + ■ . > 

* 43 r Tokay ,,*..*--** 

44 . Elder wine * 

45. CiJer T highest average . * ■ « 

Ditto Siwwt ditto ■ - * . « 

4fi, Fern% average of four ramplei * , 

47. M«a 


mmteby o 


Pnpoitkii of 

AL~ -L!!l [KI KjiL 
bjpvfiMim;. 

25.4 L 

25A2 
263 
2ZJZ7 
2fU5 

19.17 
U*7® 
lars 
19.70 
19,75 
16,92 
IBM 
UM 

Ut.lLI 

20.35 

15.25 

20.51 
IB,11 
JB.65 

19.25 

17.26 
17.20 
17,43 
1 «Jd 
15.19 
10,49 
IS M 

15.52 
15.25 
11.12 
11.57 
12,0B 
M.03 
13,69 
13.30 
12.fi! 
12-32 
13.3? 
12.79 
12.32 
11.81 


11.29 

9-88 

H.87 

0.87 

5-21 

7.26 

7.32 
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rrapTthn irf 

m perccikL 

* Uferliltrti 

48. Ale, fBorton) p 

Ditto- (JMbibnrflJi) **,20 

Dilti> (DofcIikICTJ . -•■-■' - S -atj 

49. Bfflwn S'bHlt . 

50. I+onduU Fort?r+ 4f*ffcgfl *'»-***« 4,20 

51 + Dillo Small Brar* ditto - - * * ■ * * k 

S3. Brandy -*»«>■-♦ . 

53. Hum ■ - **■** 

* 54. Gin . ■ « « - * * v " ' - * p " " ''/L 

55 . Scotch WbfiAff * . - - - f ■ ■ 1 * * 

SO. Mfeh ditto » . ■***-■*' + 

Tartar ealiD in rerimEtj at nlio in muit; it cun tributes iafotrililKlc ttie fornui- 
lion dfakaboL When left at rtflt in dcpeiili it«tf upon Hit od«t 

foTmmr ft crust man or. W tttdC with cry*UiIi of uvtealv fiwn» . tutie 

before the vintage, when the aufa -w F h»I* faf.mm: ftj■» 

wbm, thcr ore staved, and the tartar detached from them, in order to bo em¬ 
ployed m the dUF(.n:ut uses of commerce. This salt baa Utils sol 
Inter, tut csnsiilciablymore in bdlin ff irate. It *™ el > 

the month, and it resist. the pressure of the teeth. P 1 * * s V ra «^ btl 

abounds in moit, When it appears to be dissolvod by the aid of tbei»gKI hut 
when the saccharine principSa u decomposed by means nf frrmonlatgn', 
quantity df extractive matter sensibly diminishes, 0 pint of ll towlpflMtf ™ * 
fibrous form, and this deposit, which principally coOstltm« the eee. « 
more considerable in proportion m the fermentation IS more gen tie nil dth- 
alcohol niaru abundant. This deposit li always limed will a CttadtareUo 
quantity of tartar- Th*re almm exists *n wine, a nroporlton of 
matter In a state of lolittta, which may be separated W it by mctais of c e- 
t .nation, It abounds more in new nines than m old ones; end the older the 
line Sws, the more Completely is it free* from tho ostraenvo F^J; JJ 
natural Wines hard an odour more or less anremhlcto the smJ home of 
nwo their reputation In a great mewte to the perfume which they ™«*‘ ™a 
Is the cose irith Burgundy- Thi* perfume is lust by too violent a frnflmtatitm, . 
and becomes stroupSby V- It seldom exists invery iputens wmc^ -the 
because it is conceded by the strong smell «f ** d«*iiUr 
lIc:! timed m t 
llie *pir]t. The i 

I hat fcVS aquiree to colour, which « deeoer ta propottmu .Ofto^»g 
vt thfl fcnnimteLlisru If we «p»* bcUkE filled wilt wie, to** 
sun a few days are auffleiem to pr^ciprUita the erfggnpgjnaiei^ta h 
pdhclis i llie wine loiiiap iiEiltfi? iM perfmTie hot ill itren^sK * 

A vi-rv BTtai u mu ter of tagebitM may be to .^ 1 . 

ru ETOe*TemiDU* nmlbemeg, riders, cherries, apptei, pulae, V , ' 

rem^^dishrs, and eren great itself. Urttae, under Uta 
vhiotis liquors, collH* not only wines, ohsolutely so ealird, hot alio sit. =g™r 
The term wine is however in a more pamccdnr manner appropmufli to in* 
linijnr drawn from the fruit of lb* vine. The process of Ittakutg wtn= “ ** 
fXiwsWhen the grapes are ripe, end the sacchaiine princtplfi » ^*,'“2^ 
they fiJW then preaatd, and the juice wTitcll flaw* uiit recHiFcd m * 

immer eapsrfty. in which the fenut-ntatioo nnpeaw, and prococ.B tn uw »»«’ 
in/nuusncr. At the end of severe] days, nlul frequently after a few lusdfc, aod 
OCtofilitii, to the host at the otfiiAphere, tlld nature of liiB grape^ the qoantlV 
of the liquid, and tf tnperaiure of the place in which the opinion is petturmeo. 
a muvernctil is produced in the liquor, which continually ipcr ( iU« } til* Volumi) 
uf di£ fluid IucrccU^i 11 bffcoines turbid and oil} 1 ; CGrboiiiu £tcid ie- uiaengi 1 ^ L '^' 
wbicli fUk nil the unoccupied part qT tin? veieelj smd Ibr temperature rwci to 

« 
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ii 4 FVlin: n hEit, Hie fltinij stones, ,’unJ othvf ctdshj- matters of Llic eranet 
*[“ buc *V'' J , u P b ? Ihi particle* of (tintnpagCLt air that odhlre to their jeirfact' 

t, . f V l T y iff,tA L Slt ‘ rf r P*"? rnrra " f - «™>. or wft KU1™5 

o»«!rt* hnt “J*” iY ' l M) bcllwlr * Duri ”« ,] )0 fennel! union, this crust is f/§, 

rs ess s; y f ™ «■* w- f™ s s*. s “u^ 

“ J ■fniwarda Iil- crust subsides, ami become, entire a, bribe*. 
,j™ «"**» continue while t ie fermentation i* brisk, and *1 bet errodMiJJv 
S! M , 0 . - l [‘* e ™ 1 h«nffnc langg, (m* [ n to the bottom uf 

J^£°f ***• time. » w. would Ce a strung rtnd **„■«„. wK 

Jfftiifcle rermenUUon nimt be stripped t this is dotic by [mlling ibe wine in to 
close vessel,, and canytne th«f* mto a cellin' or other coul ptscc. AfW tlusa. 
first opwahmi Bi iotervlTof repo* takes place, a* is indicate^ by the cesultaT 
□ f the leniihLe (fleets of tbs spirillum, fermentation; ami thus enables into 
preserve a BqtWr, no les, urewl*. in its taste, than useful for id reviving and 
wbon dmnk updiraltlj. It, this new wine a pare of the 
hqtiar probably retaains, that has not fermented, and which afterward fermeuit 

SlL^n, * “ W 7j n £ ,! * F E,nllbk efl,|icl5 produced in tlic firsl fernth- 

tatiunjift. here perceived, 1 he fermentation, therefor, t, still continue in the wine, 

thir?^i? CBf< j 0r Lta r', nllfl 0 U B b « imperceptible manner; and 

thill* tha S«Md period of the spirituous fermen lariou t —a hiuh may be called the 
^cotalion. We may easily perceive that th/s&et of this 
n ' r' m d* gradual increase of the quantity uf akohol. 

JiiS" P" «° Ie “. i namely, the separation of tha ■ 

ET.1 £§£^-* 5 " f ™ m *1 ' Vm '» &*"*>*' O second sediment 
tiiat u forTwi tn the Unhe, and •dlicres to the sides ol the votilainirw vessel 

Aj the lasts of tartar u hureh and tlittgreeaWo, it is evident that the wine, 
which, by means of the ineetuihlcfermentation, has acquired more alcohol, and 
bas Oisenguged itself of the greater part of its (artar, ought to 1» much bettor 
arid more agreeable; and for this re«Mn chiefly, old wine hi hniverealfv prefer- 
ab.c tu_ new wine. But flueniLbte fermentation can only ripen and rKel|i„rale 
the Wine, if Ills unetb.g fermentation have regniariv proceeded. and been 
Stopped fa due time. W e know eertolfily, that if a sufficient time have not been 
alio weil for the hnt period of the fermentation, tha unfumumted ttiaftnr that 
reoiams. btfe is ifle large 4 quantity, will then ferment in the twills or close 
* £S X * tlie wiH Dccaiiora effccti h mueli mortf ieBHibte 

M En^llrat r«mpiiUlfBQ Bhall hawe Ucr-cn spanur [BHfmdpled; htnut tliEM wfutv 
ahfaja turbid, emir bubbles, unrl galuctimea break the boitJe^, from tbn large 
tff flir dkmi^geA iluring tJie fcnrieHtaiim. 

| - ■ jiave an irwitmcii qf th^ie ftTreEi the wine fcf ClinmpMiis. and in etben 
■3 he (Mime kluC The lenaibte fenu&tailEHi of tljiHe witita ia icitcmipted, nr 
1? j7i iu rP r f- ^f tftflt tbf y may Prnire tints iporkHag tma ihf. It ] 9 vtcll known 
' ^nfuFraae wmef make the cOfkl % octf of the bottles ihM llitj wrwkh and 
™ J1 when liieym pained into gbuerii ^ end. lastly^ iPint they hava a iadte murh 
i,VbI J Mid piquant thrm winea ibai do co'e ipoHc!*; hu£ thh »putllng 
y* ™ ^ ,hE2 depending m ft, uru Only caused by a cnnaideroblD 

3-^U o^tfnns idd gtw B wblcda iidiBefigiged during the confined fermenta- 
has tmdCTgont in close Tassels Ttiis air net hAvisw m 
ppuriunity afrncujijiip, and ndf berjg dllitpaled aa fast as it Is dtie*agau r Pii ami 
wjtkV I3Ef ? 0, j^ belwc^t nil ibe parts of the wcne r coinbinos in some measure 
- n , ^ "“Ijctm in th«siu»« manner m itdcMra to e?rtdn mineral waters, 
ZJ2™ 1 n prodnM nearly tbe me dfucts- wJieu this air is entirely dimm- 
tram Ihese winfa they no [anger iparkEp, tliey leee tllfir piquancy of tiitr. 
T?™* Md c -ran almtKl imipid. 

fir | U f j 1 ^ ^tus, Dr. Vtc obaErreS;, that wine BcqniTE& iu time a wIlcu its 
T -" ert *ifflEi(](Ffl hm not eontfnufrd sufficienl]^ long, Theau quaJicln are 
purposely In certain kineLi of wine, to induce taste li- caprice j bm Fueb 
u . ilt '^ i| Jppair&d |p bi! unfit fur dally use. Wises for daily u^t‘ en^ht t-j kawa 
n,r n7? Dff!lff r 4 * 1 # tii€! Mnefhle fonncntalien, Ltmi ibe aciMOedlj-ig ft* 

Jti -vm n l ha J he In4fltia ' b[e t nr at kasi tineedh wlj little pamei^ Wine. 
e | “rrt Ibimen talidn bos been tuo for advance^ it liablo to woi^e 
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i.iointctikwi than t|iut in which the first frnOCtlUlioU hi! been loo quickly "Op- 
im fOC tT«fJ ttriuentiibEe li«[WQr is p fmltl iti nalUrt,, in a cuntsnynl ualeittnt- 
motion, pncin- Of 1*sa itnalig aCcWdmg lu c jreumatimprfp frouf the first niPLan 
ilic jmmtuHUJ frrmeutiiEigil, NIL ii is EumpfcrtElTjT pyrifisd; bdire, from lh* turn- 
t]jL- campleticm of the tiriritmnu fitrmeaia^oa, nr j rot before tins wtne hegma 
t-p w^emo the eLL-trJ r or acetoui formnvtatitm* T!u * ^ fcrmtnmiifln » 

ilow umf in*™ihlf T when the win* b Include tn iwjr **«• ^ sae1 ^ “£ “ * 

cxil place ; bat it enuliiidly ailvHncesy to Oui ill a ce rtain time ths ifinE, litstfca 
of being improved,tit turn fl at lailiour. Tins erH cannot be remedied; beca me 
the fermentation may advance, but can nut be reTfrtcd.— Fwrcr*/, Cnr, «ra«*. 

IviliE. Metallic threads. 01 fine rode, produced by forcibly drawing tin’ 
ductile metals through n hide oflemawathan their previous 
}he «<.■» of which Tire an- made ore from tltfre-cighlhs of ml* inch 
to that of the fouMbmuandlh pert of an inch >’ur 

tin i i*ar work, gold oisd silver ere commonly drawn in ■uch fi#«m ra*aoe 
deitU. eml J conveniently wrought with* U«ed[ e, a* the mu.lienta offiSh, p*. 
r i:,v rt-jiy „« Stilt- mkvd Sec llic articles Ontn anil STlVM. 

afeati«?isfir=a^S6 


•“t 



Bsy ^S , a asri' 'OrJs. -r. rsai"- s 

issssjssesreiM^^atfe# 

is much better than what comes from foreign pacta, fp ' * 

card*, without which no pood doth can be matte. .5-.1 E n ,mitprnla, 

For the manufacture u? wire for pton^br « 

Berlin has long been celebrated; and U *g drttreci a pfekrenc if 

e I ' _JF nu.venti kf ft 11T mlriTIClfC. I 



that made entirely frfcnchitwad and of the l-Urntjerianu be (Tiling 

Formerly the ban were reduced w the required »I»m ^ through uaul 

itj but now we understand the mantafoctuTert ro^ ^ ^ igtyjtofdnwifig. 

^■rpiiivrd nhLU tiSTcry iHtiJl Hit*-, ^4 niSCeri nrtick lire* (which 

Li for tlliii purpira Are tlae «imc Bf dttcnbtrtl in 4 diiatxfl#nt+ 


The tolls for Ellin purpose Aft the tziW «u Ci^ntMhl 

Eee p ) baI &re lujuntfrij Bmahed, ttfld fitted up with ^rca > ^ ir] 

pi> un in roll trfy pcrffc Ley Liudfra flf win- 4 utA b? dil p 1 . * upwjml* 

Hwndien are gen r rally from ccVod to eight ilitbea in&m«er, ^ ! , jj r, Hack 

of 30(1 rovolul'ums per minute; to tbatibc ra|ndity with whieb tli *(i raW n-wLre,l 

wire," (a» it iieomrttnn!# called, to dtatillguiah it from thebnght, ■* ■ ^ 

la made, may be readily coneeiced. l«r tat nmi «f pel*. ^ ^ 

kinds c-f « hollow rt.ire." as mtiiic by the tlWu-n or bramr-. whertU* 

or tinned plate » wrap^d round .lie wire, lb* black wfc it Hm^ »(*» 

bright; for these purpme^ and nil elhers where thr wire is hiddt h _ , ^ 

pikiiiEi-fl fh4 LfjbEtwirc H pTeferrEdp an AMottnt of 3tt gren (y fcJ . ^ 

Whtlbcrwiro be rirawii hy mti?r f stEam P nr bcmd-jiuwer, price™ { ►]„, 

litnf, mmi tliE liH^h tuit liinihir. In utdiir to ^et ihp did u£llit fc wire ] J.* 

firat fEdudikg liLhlt in Ihe (bjiw-plnte T it is •barputftl bj hammrfin" 

bring tbfin i^rtrd ikmugli ihp j?liiE^ p tlie littrr 13 luid lo M to tuir its ^ fc cr 


# 
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CgidiLsi two ElouE pins fixed Vertically 111 a loUdj firm, bends, and the end of ibo 
wire U griped by 4 pair of pincere attached tu a chain; EtfrgrraSrt levee dF these 
ipiucefd are Ho fornpq. ih.it me pIlulei when nulled hfcs a. Ecudeiscy to draw them Ed- 
gather, end in proportion to the tofee Applied to them, d<s they bite trr gripe the wire; 
by memi% of A powerful Eev*r the wire u now drawn through the boTa in the plate, 

WLf-cEfe £3 well Inliricated wi tlf grease: and Wlltm A amfflcfent extent has been thus 
drawn through, the cud of the wire M f-iilened to a cylinder ta which the power 
ii applied, and the wire colled upon it as it comps. Ikrough the plate. The new ■ 
wire thus drawn is very stiff rad hard, and requires annealing prior to the next 
drawing process. When annealed it is p aE mtfl n ™ a *l captaining 1 an Arid 
liquor, hi id then iceured bright he Hire it h poised through a Eccond or smaller 
hoJot in which the nparAtioi] is retried aa many times as may he found nKci* 
sary U? reduce it to thcflUc require"* — anncalingr treating Willi arid, and scouring, r 
* jll every succeeding operation. It is Mint, that in order to heat thiu arid liquor, 
at an eminent manufactory, aorBe ingots of brass winch were at hand were 
heated red hot and quenched in itf It wa# afterward* fnund that the iron wire 
treated with this edd Lirninr, w ha covered with a thin Sim □£ copper, (derived 
from a idiglat solution of the heated ingot to 1 In- iu:ld H ) and that the wire was in 
cop^iL'-ticc drawn ihraogh the plutca with much greater facility than Hanoi, 
the copper evidently acting a* a lubrication to decrease [Ik attrition between the 
wire and the draw-plate* In consequence of this AcdderUfll dkrflvctjp the 
practice has Been since Loniilaucd At the manufActory, uf employing a weak 
solution of capper £n the acid liquor used in iron and steel wire-drawing. The 
slight cast of copper ii got rid of in Lhc list annealing proceitfr 

Tn pSa ft pprfect and durable wiredrawing plate, is a work of conjlderflbla 
art; and BrltUh skid has in this respect been long surpassed by the French, from 
whom all aur best il druW-pbvtes 11 are obtained. The prat?*# by whidi *mr 
ingrtlious neighbours attain llicif superiority, must therefore he of EuffirienE 
importance ro our cmmtryTncil, En entiiltf ft ta a place In (pIIF work- In voL xv, 
of L *j Art* r d Metier* ifl the folia wing account of the process, by W. Dll Hamel. 

■ s A baud of bon is larged, of two iuclici hroiuh arid one Inch thick. Thrs is 
prepared At the great forge. Abu-qJ a foot in length \* CUE off, mid heated to 
redness in a tire of chalrual. It U then bcalen m one side with a liarnmcr, so 
U* to wnrk all the turCmiC into furrows a ST gronvea, iu order ttULt it mov retain 
m the 5uh*Eahce called the potin* which ii to be wridod upon one side of toe iron. 
Inform thfl hard matter nn which the holes are to be pierced. Tliitf potin ts 
no tiling hut frag mi m iu of old cait-ircn poll t hot thoiii poti which have been 
wnrti nut hy the continued acEinn of Ihe fire, are Hot good; Hie fragments nf a 
new hiit, which hi* not been m the fire, are betier- 
u Tlie workman breski tlune pieces of pot# on bis anvil, and iiuxes the pieces 
with charcoal of white wood, Hff pul th» in the foree, and hum ll 101 st U 
mkled mta a sort of pifitej and to purify it, be repeabAhe fusion len cw twrire 
tiidcj, and each time he take# it with the tonga to dip tt in. water, M. Ibi 
il:imel ^ays, thfi ia In render tbs inattcr mnro easy to btefl-k inta pieeH - . 

11 Hy thesfi repeated filltom with ehflrecid, the eat iron is dhangnd, and ill 
■pmtitLr' ipproacll iboK af steel, but tar fruin becoming hrltiEc, It will yield to m 
tfia blnwa h rf the Etammer, and to the punchn which ia used to enlarge the tiatea. 

The bar of if an which b Iu malw the draw-plate^ iff Covered with a layer uf 
piece# of Lhe pi: 1 tin, er flftat iron thlli prepared. It 14 applied an the aide which 
la birrcmfiL mid thould occupy ahouL half m inch in thickness. The whole i# ^ 
thou wrapped ill ■ iu n courffe cloth, which 1'jas been dipped ill riay and water, 
mi ted up thick as crcain, and is put Into tin - Forge. Fhc potin is tllure fuai- 
hlc than y ie forged iron, sd that it will Tudr. The plate is withdraw 11 from the 
fire accEWinilfllly, ftnd hammered very gontJy upon the patio* ta weld imd in 
romp iflcu'#re- amalgumate it with the iron, which onNul nc dime at nines ; hut it 
muat ho repeatedly licatodftnd wurJiitil, until th#pnillt! Iu tljC-iron. I lie war&- 
ifiin then [IlroWw ilrv pawdered cl^y upon it, in order, they liy, to sofE^U the palui. 

^ThluELiLWi lieHSg compter, the pinte is again hn|:S. mid forged by two Work- 
Ineu, who draw ont the pfetu nf oUO fuot Eo a ItPgUftf two feet, and give it lb* 
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fortil it n in bnVC, It is wall known d thni cost bun dUiriui be worked at ibe 
forge without lreflk£i% under the hammer i but m the present instance it is 
alloyed vHh the lron-bar p and ii dfflWB out with it. It tittHuilso acquired new. 
properties hv ibc repented fnsinm wiili charcniiL. 

IJ The bofe* Are nett pierced! whilst the plate ii hot, ThU b done witli a wiAt- 
pomkH? punch of German stctrl applied m Lhal side of the plate which h the 
tn?El-hdr. Ie require! four hffttl ill the fire t a punch the lndcs, and every tnm 
a fi n *r punch is cm ploy ed r 50 u to make a luper hole* The makeri of tlruW- 
platEft do not pierce the bold quite til rou^h, but teftve Li to the wire -dr a wm to 
do it thcsftielves when the pinto h cold, with sharp ptinchci r mid then they open 
the liote to the uxc they desire ; (and although ibis poliia Li of ft very herd sub- 
l l 4jys F die sire of the hoEe may be reduced IjJ' blows villi a hard him- 

met* on the d&l surface of the plate round the hale. 

** A great many holt! are mode m she same plate l HI id it !■ important that * 
they should diminilh m rise by very impcrccplfb!* gradatinna \ ao that the work¬ 
man can id way 1 ckuraie a hula 1 tillable for lift wire lie is to draw, without being 
obliged to reduce it too much at OlKc/" 

The next coimidrfahie wire munufiiclDry in France and probably in tin? 
world, in that of tbr Mesara. Mouchid, ritUfttVd at L'AIgln p lu the department ef 
L r Ome. It fkimishea annually in cards p far waot-comtag only d J00*WU 
quintal! of ire n-wire = 10 millions of pounds I The whole _ of this hi not 
required for homo coraumptioo, bui is exerted to Spain r Portugal, Italy and 
other cauntriw. As the exCcllentf* of their product# 15! In a great measure 
attributable to the perfection of their diaw-pktcs r ws shall hero add theprtftc.M 
of preparing them, flJ deaeribed by dm Me^rt Muilehd, which dift^rtrom thai 
previously ^plained, 

M SercroJ pieces of iron are diipDacd in the furnace* in tli-fl form of a bus 
without ■ 1 M| their weight being according In the nee far which they ere intended 
tu he mode. The workman fiGi bath of these boi.es with cm stMi, tmd tinvfog 
covered it over with ft luting of eLw, it is exposed to ft fierce Era until the ateel 
be maltmL Hu art cooiiati id seizing the proper moment to withdraw the plate 
from the Ere ; he to™ the luring and ||jyr» on it through 11 tube, m Older to 
driva off dll helspjgcncoua parti, and then amalgamates it with the iron by light 
blows; after it is cod. He replaces it fit the fire, where the fusion again take! 
pine*, bui to a less degree than before; he afterwords works th* Stefrwitb light p 
Ekw* cf the hammer* tn purily and suldcr it with the iron. fbii upeiawon is 
repeated from seven to ten times, according to tlfl quality, whidl renders :t fftoro 
Or less difficult to manage. During thus proesaa, a crust forms on ihr &ted h 
which ii detached from Jt the fifth tune of its e* pore re to the fire, b«aHM IBIS 
cniat La cumpo«d of an oxidated steel, of yi inferior quality r It ituneu m rs 
happen! tlsBt iwq. and ejen thrM, of thea* crusts aro formed uf about tnro nul- 
ilmctra^ D! one-ELEtecntti of in inch, in thickness, which must nhiobe ici'HO "> 

** After all thcac dUlcrent fniiona, tho plate li beaten hy a hammer wetted w\w 
walnr f and the proper length, breadth, mid thickncs, are givEn tu it, 
thru preporedp ibe platei are heated agaLO p irv erdev to bo pierced ^ttu holes by 
punches of ft confcsl form; the operation b repoated five or aii thnea* ana tli^ 
punches Hied each time, sTe progreMively srmailcr. It is of importable lhat 
the plate never be heated beyond a cherry -nld, be&inae if II a hi^l.^r 

degree of beat, the steel undergoes On unfavourable change, 'riia when 

finished* present a very hunf matertsJ, which acvcnJiek-H will yj™ ™ 
itrokci of the punches and hammer, which Lhcy require when the huTea become 
|nij much enlarged by the frequetil pasaing of the W ire through them. # 

« Whan the platM have bcCu feplwred ^^araltiroex they acquire o^Iegreu ot # 
liardncsi wluch render* it nrcesiary to anneal thorn, c-periilly when they |>ft“ 
from erne ftll* to another ; iometsmc! Lhey do not^ acquire tfie proper 
-Until they have been ^tmcaUd fcvovol times. Notwithstanding all ihcnre^ 
caution* which are taken in preparing the plates, ibe Rteel stib vorii'S a HlLfe m 
hardnesi, and according ho tub vurintlul] tncy should bo emptied for rfrawiUg 
cither steel or Iron-wire ; and if the workman who provea them linda that they 
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era tea mft far Either th* iteel or iron, til*y art? put Utdfl, to be used, by the 
hrasa-wire drawer*. * 

u X plate that is beat adapted for drawing efiteel wire 4i often unfit for the 
* Iron i ter the Jun| pE gcm of ihlm latter mtm will bceumE smaller at the extre¬ 
mity than at the beginning, became the wire h os U h drawn through the plate, 
ia insensibly heated^ and Lbf ndhflring parts Art* swelled, consequently pressed 
and reduced in sisc towards the latte? vnff The plates that nro fit for tiraaa 
an; often too soft For iron, and the effect resulting IS the reverse of that produced 
by a plain that is too herd, 

** the small osE plates which Mean* MnUcbe! me Are at the least two cen- 
timetm, or cigh (-tenths of an Inch* in thteknoas r so that the holes jdoti bo 
made sufficiently deep; for when they are -of a less thickness they will *riae the 
wire tom suddetalv, and injure it. * 

^Thli inccmTf-'niente is much fait m manufactories whero they continue to ui* 
' the platen far ten long A time, as they become «Cttdmg]j thin after frequent 
repairs. One of Mesar*. Mouchd's- 3org~ plate* reduces 1,400 kilogrammes 
*3,080 Iha. avoirdupois) from the largest &ive of wire to No, G, which IS of the 
thicknqssof a knitting-needle ; 400 kEEneTamlnes (fiS0 lbs.) of this number are 
afterwards reduced in one single Email ptate r te No. 24, which it carding-wi re i 
am] tn finish them,, they ora pissed through twelve times SUfiCf irinlf- ^in?. 
sro frequently drawn eo fine as to be wrought along with ether threads of silk, 
Wend, or hemp; ^d tbili they become a considcruble article m tile manu- 
factum*** 

** J> r . WottartM* In. IfilSp communicated to the Royal Society, the result nf Illi 
*K» eriwwnl* in drawing wire- Having required some fine wire for telescopes, 
and ranerAbaring that ItinichenbnKk mentioned wire 500 feet of which W«gl] eii 
only a single groin, he determined to try the r^pfrEment, although no method 
fif mating sueEl fine wire had ever yet been published. With this rirw F he took 
a TCHl of Silver drilled A hole through it only one-tenth its diameter, filled this 
hole With gold! and succeeded la drawing St mte wire till It did not mwd tbo 
throe nr fonr-tlmusandlh part of an inch* and cotlld have thus drawn it In the 
greatest fhuneja pe»frtlbla by the eedbcs. Drilling the ailver he found very 
houhlEininai on d determined to try to draw platina wiro, 44 that metal would 
hear the silver to be cast round lL fn this he a accwd ed with greater on*?, 
drew tht nlittna to any fineness, And plunged the ailrer In heated nitric acid, 
■ which dissolved It, and left tht? gold or plflttnn wire perfect." 

a pB tellt was taken out by Mr. Brotkfldwij for mounting the wire¬ 
drawing plates with diamonds, sapphire mbi<H P end other hard gems ; in tW 
finnlail' holes were to he drilled. With their estremitiea rounded Oil, which Were 
3fte awards to be prdiihed by the pmccMel known to lapidariefl. By these mean* 
it wss expected me wtro might more equally and cylindrical! v drawn, owing 
Lathe impenetrable Incline** of the gem is, which wo u4 nut sruslbly wear from 
lE c same causr. 

At tha repeated aunealLtlgi to which iron Wire is subjected, to cauio it to 
vield rotha resistance of the ^raw-plate, would bf destructive of the property (root 
Which ateefr deiivca its utility, Steel wire, theroforo. during the proceas of 
EJULeaW is surrounded with charcoal-dust from which carbon is roahsorbed m 
the furnace ; ihm the metal is rendered vary «ft and yielding, without losing 

Iteitecl property. 1 , . , 

Among the ctiriflua and important "resiiRa of tnacbmery ‘ Rltght he 
menti*>nod tbo manafreture and application of stool wire lo the making of the 
halr-ipring* of watches. H A pound of crud^iron castB one balf-^nny ; itu 
converted into steel: that steel is made into wateh-flPrittgs; every ™e of 
a Which, HT it id said, "li sold for half u gUITteK, and Wolghs only the tenth of a 
grain : after deducting ter waste, there are in ihc pound weight about 7 n 0tHJ 
grains : p tt therefore affords steel Tur 70 P (MW wotolneprtnga, the value of which, 
it half a guinea rods. Is di.000 gnhicia 1" Kow as lh*r* «TB 504 half-pence 
in a -#Eiica h the wwnd of crude iron has incrciiacd 3 7,040,000 time* in value. 

The hhm\M employed for wearing wirH-ck-th are not essentially different to 
tite looms emploved'fw wearing cthor filamenia, and ocveral patents have been 
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l&Jetq out^ur modificatiaili' of ihc power-loom, to adapt it to wvi<\n$ nf 
*irt- which hje dtiC^ed in Else Reptrinr# and J.mrntd of Patent IwnMtkw, 

The applkalliW al+lnrc-i raUr^J to the mantifiutdH (if boskets di*h^nven. mid 
a mil variety of uacfill article*. took place kbiflEAtiWi ft#, pnt*JU - 

granted in- Mr. Gr.nj.el, of the ilavrnfttket, London, who bought the inr*n.lmr. 
frdin flhrojii The annexed cut EH explanatory of, Eh* process of egft version* 
'Hie operation in etc^nriy simple, 
m being petformed entirely by ijoruing the 
wirc-gfini* between mautu of me required 
ihupe T by tlii power of a. srrrv? preas* 
which cjj.lhc* the figure or pattern thus 
fuven to it, lo he permanently returned 
Alter ihe artide Lis MSII withdrawn fruill 
the mould. We extract the following 
from the spedFicition before UIE— 

•* ii eonPist* of a pattern or block a r 
of meUli wood, or Olhcv suitable material, 
which ia fanned OK the exterior surface 
to the dcE-ired ihfipe acid uxi nf the article 
in tended to he producetL The block a 
baa a screw fr, projecting Up from the lop 
or crown thereof; C rcpuBenti a pattern 

or mould mode in like manner, ef any * , . 

suitable material; the interior aurfacE of thii mould IX farmed In Ehc iteiired 
Elutpe of l ha article ini ended to be produced, and hn an o,p«rlnrB maj^aa the 
crown dirrecf, sc fl 3 to be capable of passing over the screw 6, and 1®ii permit 
ihe mould t to come down over tin? block ff, as shows* in the figure. 

The manner of wing the machine is si follows - the metallic miWiBJ nr 
q[ficr material, (whkll is in trailed to ha shapedj has a hub made through it, 
ami la passed ofer the lcrew 10 03 to rest upon, the crown nf the block it, as 
ittn 111 tbil situation, the upper mould b is place*! upon lliL* #w4 metal 

or gaw^winr, with the screw puling through Its aperture as aforesaid ; and 
the nul or handle t is put on iU plm*. flM ft turned down upon the fnew ft, hj 
which meant impresses down the upper mould C Upon toe metallic wirc-gilxre, 
of other material, and thereby forces it Into the cavity or ipHK b^tpefiy Ei 
block a and mould C r 10 W to give it the desired shape of the artido required- 
Tike apparatus ii then inverted, and placed upon A bench. OF othoF mvefil|nt 
supnott, with the ecrew ft projecting downward!; nnd a ring or hnop of tLQne 
wife, or other suitable matend,, la inserted within the Sower edge 01 tho a c e, 
and lj soldered, or otherwise securely fixed, l& tho wirr-gHHie or■ otli« matartftl, 
of tllkb the otidfl ii fnrrned. The nut r may then be scTewcd ti> the hart o 
1 he screw and lbs mo*ld and block Enay he ieparabed*ao as In lake nuE ! 
article-, which will be found to retain the palteen or shape given to It tfp 
said, moutd or miicLiiucry-, After tidlj the purtiOIH of the ttirtallie’ wfra-'giiu^^r 
or other maieiiol, which mny happen to project beyond the e%» fho afbre- 
atM ho^p ur ring, axe to he cut off all iuUUil evenly, and a small iin 3 flmcn _ 

* baud of distal^ or ulber mall;rial, mny bt? loldered or otherwise fixed upun 11* 
rsNrior edge of rise artlclr, to a* jwrtTy iu conceal the Interior hnop ar rmg. axiu 
render ihc whole n&ati and then, to finish andCotnple-teIt, aEEiiill uftt OF button 
may be fixed ihrttigh the aperture in the crnWIlj fof the canreUienee of §arryiJlK 
■ tbc articles by. Articles iif this dcscriptian will ha fuund very servijaable f*x 
covering up deSfc&t* cnjunigdititi^er ertifiles of food, to preserve tbatn t'nuiu tha 
efl^seta of Sees, and far a great varkeiy of nsefut purptH^/' w 

Tha ftoacification then ptnoaeds to desfiribe flEiuUiar (light variation 171 tht # 

ftbove method, for H producing arddei of inch o dcscripiian w will not adyut nl 
a bole or aperture being made in thein.” For ihN purpose, lha octualiUF 
I* midi L to pass througlffi fixed Tuft in flu fron Ehune, the end of the screw ante?' 
iiig ihe flat or lower aids of the h.Dck, whkh es forced Snto4lie civUywf L ' ' c 
mnuld, vthh the witc-gnUla belween tbEm. The patentee ccrrftludi’a by cleim- 
ing b* Hi mvemioui 11 th.e forming ut producing of ariieUi of Ttsrious ihnp^»i 
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-j-setbilr wi-re-Ea^i or Giber tmierifllii u 
pjl .tarns, rtJid EJ^I - > - lt f fnpalnff iHe said iDE’Cjilikt-Fn^-e^UM^ nf ftlhptf 

hy tic ■'P 6 "**™*I^SLS *f ib/dikd *f H» inkle intended ta lw 
-nal«i«l. ( _ihlo n#jW«« oc j^ e j from tha metallic wfrrW, « 

prncaccd p Ifte if . £ Iit , nrcHtrrTff ihfr ikoe ar ttfiltartt wHii'h 

tutor material, being , ^ . mMni qf ope of mure hoops nr rings, wliiiU 

Z? 22 £*SCSttrSrL fa^ Of fa said nrtklc, iluring fa 
lime they remain within the mwdd. .i.-.Wim™ nr wees, It iu. In most * 

wood. fairs ix. -f «i« 

eases. pui«SHd rf "Iw,- ^ ;t u on! Len tlieW Led- Ikeh 

matter, mucilage. Cllli ^ 4 chemical principle, hf 

“**£f by ™ ,K i( In water: it is equally 

regarded Ofl wire. In thu stale, w ben *nv of (be soJM parts «t plant* 

' [ a "^bul, *** t" nBp . rt ft™* Hdfdl I'rnnt the action nf the air, if dry, it doe* 
hare been acted Oft by lb«B ^ a ^dually doc i mposed, 

rmt appear tn suffer any cbfliigc, _> . j ^ blnsll mould, ennsiat- 

and jgea iW Z*pbetk air i* during this 

mgjicncjpnUy Ol b L a formed with a portion oTwmi *"d the 

changr, nbuicM, &±i ! * cUnjQOJC . . ? t h e osvflEU. leaves earlHiti TW*f- 

latte" being derived from fa ® 3 U 

faulMBt \Yhrn the ntr V^gjjX it U Lied in the earth, 
ilowneHf tve n tLmagb InimuT 1 - . £ ^ * ^j. With til* usi'limn 

the nlfcnhes *cfc 0° * a ° A * , „,j jWnmooac it- This Hpungtr aei^ 

ofhea^th&y BoftBDp and pjLrlly Lfi U r ^ f ^ t fa fr it Speedily l^k ruid poft. 

acl cm ilA Sulphuric flCld K tfd HU Ul lujga cjSlEtntity, dis- 

Nitrie acid gives lt» ^" a ’v7ni it inte, outlie ns id, with smili quntlritiea of 
engages nitrogen gas, (“>“ (nnve™ 

nt»ljc and Metis amis. a | afg . E quantity nf an ncid liqttnt 

Wood snBbra dumniT^tl^ f^ eumalL oiL OirbuxL-tted bydsqgefi aud 
distil* over, with a pe^on « _ JE> portitm of afnmonio is paused, 

sarbnnte wHd BW* dbLJpsnutei, wbkbivEsins tiia figure 

which is BentnliTed by W^f 4 * ^ in This pfoees*. W*sol*rv*d 
and oven feature of the wned. I rtgarfe g ^ R peculiar WM, end 
( 1 , be St pilar to eincgsr, and ^ ^^Jeties of Foitrsmy and VliuquvUli proved 

* named pyro-iignenusan'd, bu^ , ■. ^ 0 f smp y r eumitic mi. 

thal it is onl^ Metis Mid, ^.V A^ITwscd to ignition, wood bums. Its coin- 
’When HIT U udiiiLtlffd, in4 thi ihn forttlSn ntfrtfttMfl or car^LL- 

hustson at dri^ givei much hg '- , iTiy 4 UnB p which tHimi wtlb 

etfSSt WMSrJSiSS 3JSSLs.e< a mi 

in the mot af wimd. variety of prowHB. 1 S t “ illJ Jo nul 1,B| 

The rcdoiiTLIig of wood IS ■Afafjf * sinb more or less Into its mibsUnee, 
like paints, upon the fI hibits U» natural gm™ am! bard- , 

lienee, the material which b»b«“ * • ^ moi ^ n0 , white, tile colour 

HITS*; and it must be the slain. The dyeing wowia 

taken wd>be a cempoundof fiat 'J' WQ 

cmpltyed, are Shted are afterwards rubbod up with rusbet, 

The TTOdjAfl which be«n ffl _ ¥ i a hp irftiaf turpimtJTiE; mH * 

* then with a clvth, d^l^cd Ul a ** . .. ^ WhaitS hEaiII- n Ifltemled la 

jr« ania tubW with * WWlB * . t jj ft s fcMuing liqUflr ( and nut merely 

* *- ph- S 2 M M Uvi. 

hroahuLl weer, h . r ] e t tlati- coiflpOM&iii Rtuid in it 

of pofinb; mi* ibem With ft ^.tnnJI y, With this lbju«, mfttle 

warm pines for rtveral days, “ff , gA|h of eolnur is obtained : 

l-iLipg 1 b«b b™U over ^ ’**“£££%& vet wet, with ft s.httiufi rf 
then with collier brush, ,b™sl^“ tlio ^ * J, rf (rltct . For a pint 
llUtUj 
w m*e : 


rSh^Lr wb. 

Fo ' 11#ssbI%hlTCd ’ ^ lliTa 
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aa ounite of drogUii's blood in a pint of spirlij of wine,, And brash over the wood 
with the tincture dilute stain appear to W m strong 34 Li d«ired ; but thi* », 
b loot, rather lacquering than UaitLiug, Fora pink or rose tyl, add la a gallon* 
of the above infusion of BrarU wood two nddiliuii&t ounces of the pearl-ishet* 
and uh it 111 was before directed ; hot it [■ net«*ai-V. In ibis cue, to hnttb the 
wood over with the alum-wAtcr. By increasing the proportion of pearl-ashes, 
the red rnay be rendered yet paler; but it is propen whan more than ihti 
4 quantity b added* to make lb? alu m'Water *tronjger. To feLuh wood gr«?n. 
dUvoiva T«rdigri* in vinegar, or crystal* of verdigria in water, and brash aver 
the wood with the hut tuiiiLion. To iliEn wood hl^ diuuhe copper Ln diluted 
nitrio udd, and brush it white hot eevend timea over the wood . then make a 
Of-Tnition of peari-ashea, in the proportion of tw & ounce* to m pint cf waiei, and 
brush over the stain made with the volution Vy copper till the colour be prf • 
fcctlf bhre. The Elf ert Plain P mode as above with VErdigris* may bo changed * 
to a blue, by the solution of pearl-bhei. The ftdphatc of indigo, which may be 
bad. ready prepared, of the dyen r wHl. when ^Hinted with Wftlrr, make a blue 
stain, T.i s-utio wood block., brush the wood several times with a hot rfeeocrion 
of logwood, then several times with common ink. To moke a very fin£ black, 
brush over (lie wood with a solution of copper in nitric aid sw fop blue r and aTler- 
wards with logwood, til] all the greenneai of the copper solution Is gone. I'&atain 
wood purple, take one ounce nf Logwood and two drachma of Braid wood; bolt 
them together in a quart of Water, over a moderate fife. Wll^n one half of the 
fluid is evaporated* strain i he decoction. and brush h several times over the wood. 
After the Wood is dry, brush it aver with a solution of a drachm of paar^aaBca 
Ln a pint nf water. # 

WOOL. The Kotigp soft, curly hair, which covert the skill of sheep, and 
same olber ruminating animali. W Ool resembles hair in many respect* ; besides 
it* tintnesfl, which rorutitutai an obvidtu ditferencev there are other partirulum 
which may mite also lo distinguish them from one another. Wool, like the 
hair of horses, cattle, and most other animals, completes its growth in A y ew, and 
then falls nlF u hair does, and i* succeeded hy a fresh oup. It from hair,. 

ho waver,, in the uniformity &t its growth, ^nd the regularity of ita shedding; 
the whulr emp spring* up at once, and the whole filfli PtF at once„ if not p*«r 
vinuily shorn, wnkh leaves the animal covered with a short coat of young wool, 
which in Its turn undergoes similar mutatierji Berthellut has shown* that thm * 
caustic alkaline laya dissolve wool entirely, and that the odd* precipitaft it 
from th in solution. The fac t* el kited by chemical research explain all thepflo- 
nomt’SaOr and all the propertka which wool presents in the frequent and advan¬ 
tageous use* to which* it is applied. While the wool remami in tb* *m§ in 
which it is shorn from the sheep's beck, it ti Called A flesce. Each flew eou- 
iii! i of word of diifbnen t qualities an J degrees of fineness, which the dealer* *ort and 
fell in packs at different rltci So the wod-CtHItber. The finest wool grows on Ofjl 
about the head nf the sheep, and the coarsest about the tail ; I he longest antSa 
flanks, and til# iburtEft on the bend and some parts of the belly. Wool 
that in shorn when the sheep in living, Is called ileec& wool, and fhp! which H 
« pulled the dead imimnil Jj colled ■ kin -rwuol. Woolj, iu the at*l£ iu which it 
is tak<m from the shee^ is always mixed with ft great deal of dirt Kid 
of different kind*, and in particular t* strongly imbued l ith a Mtiiil strong- 
amclliug gi reese. Tha&e impurities are got rid of hy Wtilling, fulling. ^ and 
combing, by which the wool !■ tendcrud remarkably white, *ofr, clc|* Jigbt, 

* and springy. When hoiled in woteic for mvcstoI hmr§t it ia not altered in mi p 
■en&tbla degree, Bor due* (ha water ocquirf any impregnatiom ^ * 

r lThe woo] intetek-t] for the manufacture of sfcuifi is brought into B ^ jlate # 
adapted fur the making of worsted by the wonl^omber j who, baring cleared it 
from, all imparities, and well Wished It wjlh map and water, he puts ofle end 
uf a certAili quantity on ^lifted hoidc. ind tlte Olher m a movable bc&k. which 
he iunaa round with a handle^ uU all ihe moisture n forced ^?Ut. It L-^tlirn 
thrown lightly into a hftikeL The wool h nest spread out in Ityera. and a few 
dtup* of oil art scattered on each; which arc packed in a bin muiemeatli a bench 
where the combs* liti at work. At the bO£k of the bffurh ta another hilij !& 
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contain ibe □ j it Eft crfJlcdi which k tlijit part of like wool th-.it ia left “tn 

like w timl after the sErcr U drawn uut. The comb of three 1 OT 1 or 

ii lllglllV-t*inpcrmjand pnllahcd iteel, fined m & long handle of wood, and aet 
jMTllfd la one another. EiicSr C(JTnW has tsa comb* which lie fills witli wool 
mid then Works iticiii legct-lie* till the weed on rack k perfectly Seie, and fit to 
draw out ill ul i i- lts Thereat enoih of tills kind are jaiil lu he [nanufau Luri d 
at Halifax, in Yurfcihife* In using ilir*c combs the workman lias n pot made 
of clay, with ho[?H in ita side, in which ht lueala them to a certain tempera I Li rtf 
before it can be inode readily to pass through the woeL Each comb-pot is mid* 
In hold eight combs, so timl" four men usually work in ofcte compartment of tla-p 
shop, round a niogEe pot. When ihc wool haa been sufficiently worked on the 
Cumin, the workman places OlHlCOiuh and tlicti the OthiT on a fixed spike, sfi a 
proper height for him to draw it ont i u he st&ndy. The wool thin drawn out 

* ia called a iliirtr, and ia from fye to sis uf seven feet io length. Such ii lb a 
mode of WCnd-comblTlg by luiut bill reveral patents Eiurc been taken out fur 
perform Eng I he same operilion by machinery ; the first of which, was mtradurefl 
by the ingfraJMU Dr. Cartwright^ In 17D0 r and vr aoE-ruiiibi flg rtiathinery ha? 
lios^ afruiml wholly superseded til# work by Land, owing to the economy of 
labour and material w Ii ich It efTwUr 

Tha nuinufaelnro of Wool is divided into two dktiprt clwre*~don£ wwj\ t 
(rr wontedHipinning, find short wool, or wooJlsrt-yamHqTinnlog, We have 
. already dojcribcd, under Cotton, the prMCfln of spinning that material: it will 
be^rtadily coacoived that the spuming of other fihruua matter does not v*ty 
esAeiDttjly diJFer iherefrom, hut that it merely requires Certain modifications in 
tiie apparllui Eo adapt it to the lUfoace of fibre in the staple commodity. In 
spinning by band, the portion of wool plucked from the llirrr waa 

placed Across lbs fincerj uf the left hxmd + and flora die thick pari of jl ilia 
fibres, were drawn and twisted as lha hand wa^ withdrawn from the end of ilia 
Spindle, to which it had been previously h Etched. The rcteluElon of the wheel, 
tdfhnted by tbo right Laud, conveyed by ft hand tn tllfl wheel, or pulley oil the 
upLndle., produced the requisite to give firmness to ibe thread; nnrl by ft very 
gentle motion of the same wheel, the thread facing brought nearly perpendtcultur 
to the spindle, it was wound upon the spindle to lurru the cop, Freer) thE* It 
whi IraiwferrLd to [he reel T and became a hMlk, of a definite knglli, hut 

* Taring hi weight with (he thickne^ of the thread. In thk state it waa 
taguferreA to the inanufaciiirer, tu be converted into shalloons, bombami, or 
whatever oilier fabric worj/ed is applicable In. 

“A few fears after the introduction of cuEtenTnachinwry, fiaya tbs author 
of the Overalls AL an obscure individual of the name of Hargnira, 

1 1 reviouaA; utiknown m a mcchaJue, who had long been employed by Messrs. 
W. Dirklk-L-k imd Co.*of Settle, in yorUhiret hi thn fekinagemciit of a branch 
e}^ the wirnrted manufactory, atEemptcd lo spin long WOO I by inrana of mlleti. 
Me const meEod working model a of tlse ngcessaiy” preparing machinery, and of ft 
spinning f'ljiiup, by lIld cssistancE of persona nccustumed tv the construction of 
cotton mocmneiy; and succeeded so CdtliplaEelyf 5WTL Eo- iuducES his employers 
to build a large mill for its BppIicAeiuN, By degrees llis plana became known to 
the (rudo, npd many Eaf^c mamjfccturii'E have suWquenlPy been Erected for thi? 
purpose. r ConErmy" ti> the carllEt anricipiili&tts DU ibis subject, il has been found 
that miff-spiin varu nciswcra belter for lha «0«e m well as the finer fabric* 
than thatVodneed h the hand, which it hte enrirely aupersoded. 

In spinning wnrsEfi:! by maabinerjt slivci^uf wool isjaid upon thedrawmg- 
fnmie.Fmin uhcncfr it is conducted through leveml palm of rdkp, of which 
the cpemliDts nf the first and litft arc the essential! one* the rniermediate 
TaUerf moving WLlh ^qual veichdiic* and serving merely to condnot tlio akin,, 
which f% metved into a cnlindrwi can ; (hl^saeli sk^iS being passed through 
ftilOLhef dr&wjug-frame, and stretched in tbeir prngrCB*, become fitted for roving, 
—th^Tnie iifp the prcwtralDiy proCWi. The spinning, which hi the con- 
c hiding proc us * is elfccted by mcmai &f Ewo pair of roUfiM moving with equal 
Vfclucitlga and in termed irt^C ausiliattCi. 

In manufacturing shert wool into riirth, il ii first soaked in urine, and 
_ vnI m tu 3* m 
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freflusntlv rinsed fn clean crater, 1 1 ■ r,-l i adapts it to du ueit of 

Clrnip^ Thif cardin wfuLnim fur hn■*- + Ih:pi t wonl in cofiitmcted with cue su'iiri 
ci Under. laving in li^u. of tbe mp curds used in^cmH^tplfiiifiictrLninLTLii^ *mJill 
ro!1:Km f king and rolling npun ilS nnjiet surface;*!! it n**il N'i pl#c< ni'nI.Tf.iluT 
engine and is I^IN a oirmbTer. llie noul h dellcped l 'i* m .1 mniti cylinder 
to ft dctfftfr And, being com hr d nr didTtd, is carried; another engine c s,i 11 i d tlvr 
fUfdrr, which perfect* ihe curdi ei ?„ and dellceni it off* *by hr a Jin nf grooved 
mahogany rcrflcn. In a row or rowan. m in jcEmy-vpiniiing^ If tha wool i* *r 
ft cis^rsf diMSrlptlon, Rueh us Is formed £ntd yum, fur the m ami f.ict tire uf cofljSfi 
doilt^ more cording ia rcqniunl. 

^'Sif tcti&ftfr engine hris llircc distinct parts or cyElhdcr* in -one frame, Ibo 
fir*i pari roikikil* of illc- first 111 nan cylinder withtfbi tup pirlJri s F and is edited the* 
brea*!; tlii^ dchc-rts the wool to the irCulad main cylinder* which with its tup 
roller* if Called tin? first part s lliis delivers St isjaf^ ft ftaU4lll intcrFcnlhg eyTLndfcT 
ttllcd the Iwcru dnflvr, which carries it iu ibeJllnJl fhpciL ife cylinder, winch, with 
ifcj fop roTi^-rfr i* Cidli>d the second port ; from hence it goca to fV I&-t duffle 
cylinder, fruttt which it is cumin d by 11 duiiifg-pljite, and finally eiu^ed hy 
hand to A tanling engine.; by which [be ftruul I* funned inm separate rfi-Itd 
imooth rolls uf twenty-eight inches long* and 1 ujf an in els thick. which am 
immediately Tftfecn hv bovs* nnd attached te khe ipmdles of the ruTlng "f 
iluhldng tnihlllTH-. TJits machine draws out tlie woul into Uipramdi phghrlj- 
twisted threads. ami winds it into bails veittty fur op inning. I hr the Epnming- 
jeitny the liui-iuh arc twisted, and drown to n proper degree nf il** 
strength, and arc iheci reeled into ikuhn and prcprirvd fm 1 lit? hmiri. I lit sdw^ui^^r 
■or! ulleiided fur the woof is wound on epuuk. «r qllUK which arc Mitu-* u\ stieh .1 
sire and shape a*! to he cosily plnc-al in the Mlnw t>f a sEiiiUtc. Tliat deigned 
forlhc warp ia wonrkd on large wdehIeJi bubhilH. from which it k* by the warp- 
ing-bar convcnicrillV ttrrnnp^ d for tlic chain ur w:irp of like piece. 

A patent was taht-n oMt a ft'w yrois ELttrf* by Mr, HaddrtU fnT improrenwiti 
in praporing wfJoi i nml alan ftrr roving Jiml -ipillnliap ^4 in a brated atntc. Ihe 
patantEe ulHrfTp thnt \ ui'jnno inelhud- IMn^ li- ;idop!i11 "Vir eupnlying heat 1«> 
won3, during ail ur either of the ihrra |rt m et of prvparhtg, mring, amt rjdti- 
timp Thu niL-lhod which Mr Hadden lim mlupted i« tlic kiitraductmm uf =. j -c- 
sriui li eaters Into I he 1 tl-1 tnrng roller* n^ed fof lisese prtK'esses, ob*cr»L|Lg 
be always Liir-i El in ■ roll its or cy Sid den togelhcr, and by leadm£ ihci-aid 
over half the Eimiftlferume of tha upper two rclScri* cliSt^Vd within wilrt *j lD 
licaturs above bke-Jitbm <I F be Llia rang lily warms tbn wool, wiiEiouL retarding thfl 
prw^rtss of the ulhiT fWi'i-aesu 

Tho kiimb- of appl-i mg tho heater* it by m&^ng the retninlnc cylinclp-r* rich 
iow. and by intTMUCmg aycylindTicat iMficf in*n esoIi reEfthllnp- cylinder. Fhesc 
boaters a to nu.dr aunctlvlo tit tin? rnferinr of the ref« uifj rytitulcrs, tli+* -=^ 
of which fm^ throneb a dunniel far Chut purpasE in the miildh «f the 
it is In be ubwrved that the heaters may be put within tho driving eyhndcr- 
with wul e3fecf T ■ 

Tlie qkl4litlfi which diaiEngiiLih Woolkn alolbs fnuii oil oth-T rnaiiufJCtnnc*, 
and render* ihcm paxticularty Bfthahle [nr northern climate, are the COHJp^ 
nns and density they aconite from the opeAlimi uf fulling. lb’- "I; 1 "l It 
■ nriuklcrl over whh rt lin|uar pepmd from nil nf uUvc n-i|i dLf =.. U i d m hot 
water, and lliClk lrsid in the mdl-troughj when: Lt U fmnndeil witli heiktj •■'■ ■■■ !i 
hammers. By this a clivlli 40 jnrd* long, anLl EtlO \nc\i*'-. widi-. 2 * 

reduced to 30yardi to tig. and 310 Ittcbei wiik During she oporuTi mj!ic cMh 
ia taken from like truuph, the wrfnklrt smiputhoned, nBif utore aoaii odd^d- 
property of beeUmikig'thicker by compression is pwi-li.ir In wiNen U 

U Mid ihot the fiLn.^ <rf Lin- wool an - 1 lliickly |Wt WlLh Jagged pTdtiWnW, 
which it ii auppoSedl r: Itfh hoTd of*^Vich Ollier when pn-^ed lu^rther. uml Uijii 
herome iiw^torindilv imilird, ^ollmt the elolb when rut doet^o* uIIFiitJ h e 
other dutk. After mftHrkg, the dolb is sc mired with a prtptwalinti df fu-lei - 
earth and buIToet"* gaDi, [HI perfectiy iWc from map, nnd tben tufceia to thr tttftTr- 
wurker <0 bo dretspd, Tliih npemtinn i= performed by fifst drawing eft* an 
placing in ulic directiurij by myall* of wire am and teaal^i all Jim P tls w 
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won! thai can ti- ■ brought In tin 1 iLtrfjiee, ami then sbe-i n 11s> tKcra tin doia*aa 
nuiv be jn ,L. iteaisL' ivLtbiniL laying tbe ihrc utilsof Oh* ■■ I nth banc, 1 he initnp 
men La cmpJ.:vid in du* pi i?. ■. -a wro formerly Worked i^ T bund l but ill is npem- 
iLun La nuw pefl'urmcd by m iV 'ilinwy> in a viry -iifh-rior manner U any mahud 
HlhrlN, and ui a mticli JtV* csp-srise. W Lien Enisfirncesj it completed* the cloth 
• : ilten to the rack, it is strained Anita labring Et to ;l ■ evvn breadth 

tLii'-iugliimt its linigtk, and it ii then ■b^iiie-d again, to reruter it peif*ri3y ]*vsl 
and Liniturm. All ill* little bits nf straw nr gnt that ninj adhvrw to ll M«± nay 
picked tint, and any boles that mn-V bn discovered carefully fawn- -I be 

l 1 i.ith IN isext i nd m a press with a sheet of glalted paper bL-tfrrcn every fold? 
these are crjveitil by lLllei boards, snd lint iron plates laid ill v I'fON P by which ft 
gli ■■- h ii enm[tuill[cated lu Lila clnlik Afb i thu |«r« * = Iuln bent screwed dd a* h>r 
a suHicietiL time, the premire Is fatnoved, end the clul li l.sht:^ out itnl pricked 
for sale.— Wi? have l!i<w given an outline uT tin- pmee*a nf manufacturing of 
wtiollon doth, ?;•- L: was •zen&n.Lly conducted a few years cru j hot the rapid 
of tiacduuifcll inrytllJA dining a very brief period, line til ad c Bikd* 

h ivi.- p change in Hie npparuUH and processes, fti to preclude the poasibnity uf ft 
i ® t:ii,'ij slrtfcf ri|iEi nn with in tbr prescribri! IsttiiLi nf tlii-s o^rk ; wa shall. however, 

: fure di^mg thii article h MiKtice two or lluwe recent |Mltent^ the leading object! 
nf which are lo givcHn wodHen dothi iliat dlky suJfrcU atid gla&r. f^r which llio 
best finisEied niudcrn fabrics arc diathjgnfiheiL 

’Mr. Ku.skI> mode qf prodiidtlg tJie hiatre Upon elfttbn p ii3 stated m ihe Dpea- 
ficntLEuh i*. in HiliHLancc aB U 11 ■ ■ v. Al'uir Liu- rhfth has undergone lhe usual 
tfn-.*ir,ir in the gig-nslll, and baud-bra,h%. it in lo be tiglitk wound npun ii 
r,\ lind i.slE rofleT, ibe eiLredlitie* qf which ar- !» ham deep grOnves nmde round 
lh*ur periplirriea, tbnt wid permit the list ehl tile inlga nf the clulh lo auik jnto 
tlac jtt-i □ 11 :| by ilieae ruearii preserve tlio rlnth in a iBIWtb and level lUrtaw* 
I'br roller nf eiu-tb so pTt-|sarBd is Io be ^el nn cisil for sumo tLcnc, lo peinut t]io 
iratpr to drain uiF; it H then to be pi need in rilher an open vc-^.rl nrer a eleam 
boiler, and e;rp od to Hi- action >-l the stcatn for three Iwiir h. or it may If 
pliiLod lei a close v.'-. j.i inlii wImlIi tlm vajMnir is M be ftU"Wid r,j priii lOule it 
li made to rcTEilvv. Th* ter |*;atLirL- uf tbe atrain p^|>er to hi- employed 
depend * upon iho ro[. mr of tor d^b, and the decree nf ln,trp required; but in 
g+DrriiL the heal nhoubl be soCueisbat l«» H i an that t-f boding fra ter* _ 

Mr. JJunes DtiHi.ni patent mr-lhod crm-uiM in pressing tin: «loLh at tlie tima 
It A hnir,.. liEnli'd. ITes profit for lidspufjwa ™= fi^ed, broad, aEid flat sur- 
tar H.r table, ouit.ll tn Ihf frhnlt width nf the doth* Mid of atmaUlL- dim«uiuni 
in the other din > imU to Jiredeo obrjul a yard uf Hie l-MHi Irl length at n InuOp 
the tircMiiiri- ; which Ls effirctod by a ilai tnctol pi flic# -o* 1 pblton. ot 

i"m ..|i„jrdm:-n^„a, JMDdo in rise and fait and t« be opened U|.nii by 

^powerful ll-rel ikgrv cw liydrr^tatic Jrtriwrp. lo m.d'r Hie- i'JFl'vL uf lliirurw.^ 
iwnninei^ ]., ;.j, wd humidity aw *ji.]il^ in eotijuMliim wiih it r or Uiu 
|!':i |j!iic a Hi'am or hot-rtttlfr eiiiinbfr ■■ iWwri »■ <I‘ K iAC |»rt*i, inil Uie 

.. in luiHU'Ut undrr (lie operan d Dei i«. wet *tHe, the preKEEft hemg ton- 

lltllled njfhq each successive jKHrElun of vI^iIl,. fur a certain iiuulj 1 r of jpumte^ 
(T.ryinjr with t]ju “ ilr^ii n rtqEJireil, end other i i remnsluncca), 

IT is, deiiroh[p h in lb<r prate y" r. LEghini ar Hii.!fl fi dle upon Woollundotli, 
th,it she jJctinnal ll.c teaile» sh'oulH be utadelo ildVMte from 5lml £ hl line, on the 

iuift * u f the ch.ih. The patented ] rti pirnTe in cut nf Mr. ... dated July 

IS JO. hr tide uiiA't. dOUtier. in n Iwrijosital fuTfliring trtllt ffeme.fiinijel.erf 

* an LI. under .i i ■ with ten !*«. wir^..-..|d^ . .or other irmleniih uet-tl m 

d/ea»Ln^ ortii-in- the pile of the Unlit. The revtdring tMlllee ere put he m-Kmli 
tv rnSmi Herd the n-v.di-ing npindle ; and a» the doth le hrougUt Under the 
le-tLale^ by eotLilllcring ini the tiMiaJ collsiruciEfl]i P it ia pressed up against 

the teasl ■ ■ it. i ^isnuEirErr > ■ ■ : tl wflh u»* elaiiic hitian^ T only un tbiil tide 
of ibe L ■ .i--- I motruu of I he rr. liking “--.le whkF- mQT« irmu the middle 
tmi-Adi t\w b Mivi -r . r dsn chi-Eli, the tcnile fifemv tvtehwp only K.ultway_ai:roaa 
ir; tiEu one bt-ifig p.n^cil on cftcb suic. crtui itig In datfcrcnt dircpllnrUp dio pil^ wiU 
b& raised iu all wet from die c-niru tu ^ords bot h selvage* uf the place of dot h, 
though rrosu Lhonuinti- rif luc action of tJj is mad <« df It is cvjdrnt that in opantloCL 





SIS 


WOOL. 


<"H> the cloth ran an no case Lf it iilUmual, and tiliQl by the tftd ixa-dtb^n of Stic 
doth (lit- lines of action will be Call tiiiUally cichelei £ each other uL very ACille angles. 
In thr* Mine year another patent Was taken by Mjt- Hami*, for th| snide object, £n 
'which J1 1 e principle and Nperatkn are the sour, though the details vary a 
litflr. -\ iksnl patent rhr 1 nr- fcLfht ubjert was rroiitrd all lilt --nine day as the 
]jo| mentioned, to Mr. Fermbet, v,bu nu?c! the pift m a didvrenT direct Lufl, 
namely, from the middle sloping to the sides; fnr t]j Lh purpfiftfi lay employ* 
*3t\v* c*f trades j each Fie^ri t?5 i* lUI ad Led to au BfuUffiM chain which paises rnLLFld 
cylinders by which it is put hi iuoilde. Two or the cylinder* wW'h support 
andgu-& [notion to the teazb- chains are placed with. their use* extendinp: along 
ih? EiMdtllc of the piece of cloth m he operated upon, and the el her two cylinder* 
are^laeecl near the selvages of ihv dulli, with iheir axes gmnllal fheiriEL T.eth 
pair of cylinders is mn-de [r> turn in 0 direction*to ta3*C the pile of the doth 
from the middle towerd* the salvages* at right Oljplra to ihem wlaen the doth is 
aE rest; blit when nn end motion i* given to Tlie doth, which is cll'eeted by 
anna CLP, up two cylinders plaml 111 ngfM angle* !& the (tittle cylinders* the pile 
is niL-:4.1 hi nn angialor direction h simian g frtmi the middle towards tEio s^rige*. 
The angle of the wort may be v.'Lrh'd jL pleasure, LiV varying the relative ?p«^ds 
[if the different seta of cylinder*- 

Till. 1 proicEEcs employed in dyeing won]Ecu doth dffli t eunjudarxbTy from those 
thh| in - ilk and cotton. The oil is tint removed by the operationi oj' th* 1 - lollins- 
raiiLl, where it Li beaten widllfiT^Ei beetles in trough* of wainr, mixed with fuller %- 
earth ; and when Lhormighly cteqnsed it is ready for dyeing. The oftlv colon m 
used in dyeing wool MW, arc wond and intli*'"', which are bo-lli itltmasi li 
colours^ that is, they 1 nrc permanent without requiring a mordant. * t^ualre- 
liacrr recommends the following mode of preparing ii hi Lie v a t:— Into a v*l 
iibuut wrett and a half fret flrrp* and five and a half breach arc tlirnwi] tWM 
bnili of wnad p weigh Log together flbdilt 300 lb*., Ilfs! hfcakiag them [ thirty 
pntiads of wa?ld are boiled tn .1 cetpper f&r three hour*, in a imliicLent quantily of 
water to fill the vat' when till* deeoclitm h in ride, twesly iimmda ef madder 
find o basket full t^f bran arc naldfd, rllc| it i* boiled liulf Rri hour lunger dht* 
hath ie cooled wL r .h twenty hticki-ts t.f wotn f and, after it i? settled., Ih# weLd 
IS taken out K and it Ls jmiired iivtu I he vat ; nil the time it Lsrttnning Lit, and for 
0 quarter of on hour nlicr, it is to he stirred with a rake. The Vat, is tkm 
covered Up very r hot, anil left to stand six hours., whim it Ls rakrrl ngain for 
liislt oja laour, oridtliL- operation is repeated every threc hours. WbeU hauti Vfiji 
appear on ttio surface of the Eight or nine pound* of quick lime are thrown 
Iff. Immediately after ihc Iiroe b or Eilan^ wish it, the indigo i«pu( inio vat, 
being fir-E ground fine m a niLil, with the least potsihlr qUiititlty of waler \ i* k 
]mw n«uiiScy ground diy.) Whrd it ai diluted to a Fcmj-fhiid EOll+i&tencC, it i-» 
drawn offal the Id wrr paj* of ihu mill, tiod thrown ihuiir into *hc rah Tb% 

a n:nilily of indigo dppctids upon the *bude of cohaLr required- Frrsii Fnn I# 
lirty |KHsnda eh uat therefore he put So the vat now described^ according tn the 
ncuiaiL 

* If, on sirlkin? the vnt wiih the rakr, a fiiif blue senna allies, ir i* 1' for Lm T + 
after being &tirrerl twice vi itli the rate ill fdx hours, la naix the ingrediertfs. 
Great care should 3ie takt-n HUE la pxpfwethe vayotho air f except whjj? stiffing 
it. As soon ns that nperalfcvn ii over, the rat Es covered with n Wmonctl lid. on 
Trlisch are iprczid I hick cloth*, to retain E Lid heist as much &s juiniMrj N f,t ' 
^WithiEandinii eIll = corO, the hcul a* to ranch dtminisfn.’d ot the Clld of ■Eight cr m 
1-lei days, LLut tlio liquor mil A he I'ltcalcd, by pattriug the greeter part vf It 
tllto a rrppcr over a large Iirr 4 when it U hot enough, it is relumed mto the 
tut, rand covered as before. 

Thw \ ni Ss liable lo two iticonvc-nfences : firs!\ ft hulh scmctjme=; isaJt» ibi? 
pnUefactiv* ftirmctibitJvn^iiflidh i-t* known by the fetid odour it cxluik-s, ntul 
by the Vrdiltsli viilnvar it ftsStillli-n. This accident cs lrmedicd by ndi ling more 
liuae. The thru L- : ,ki >.E; iil>er two knur* T pime im put id, ^ino rftkiEifprr- 

fnrrnL‘il nguin. and thc&e operation* are ro peoted. till the vat il recovered ■ cecondlVi 
iftCMS IIIuda ILUIC Ls added, the neccMtry tWfniriitalion ls rertirdrdi this is re¬ 
medied by putting iu more brnu or madder, orn bukcl iw two uf hv*ii woad. 
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AVhdn cloth is Id be dyed, lire vat ii raked two li&urj b-fare the tiperatlioft * 
nnd to prevent ii Frum coming in coni net with lhe v-irlii^U would eu» 

| irit ^uiiJltSei in ihf colour, ft kllldof liltiw of huge CJirikt cslted a cross, ta intro¬ 
duced; wlir n iinmnmiftieluFnI wwo! in to be dyed, a net wkh small m ealiei is. placed 
over [1118+ The wi^il nr doth, being tlmrungMy wetted. with Ink swarm watcrv 
Li pressed cut. and dipped P iiilo the l-nif, wIlltc it is moved nlvKLt ■ lodger ol‘ 
■diortcr limr, a ccurdint^^as the colour h in1 1 *iuI«■■ L In-1; - rmm* «ir St '■-* deep, diking 
ft mit occasional!? Id expose it Eu tl ie air, IFi■> act fan nf which ia nec^^)' to * 
clangti the preen calotir p given tin.- Tfitlltf' by the bftifc, to a bine- Wtallen 
and eioth dyed in thx-s manner ottglil Itf be carefully was-hed, la cEltTy uh‘ iho 
Jonse coboHilg m alter; -ulld, when they are of a deep line, youp should be used, 
us ii wiD only cleanse and nnt ipv iTi£ colour. The more perfectly (he wdbl 
luia been Kaiired* the better it wsli race h r tin? live, 
fc A Tat which contains no wqgd H ia did an indi^vflt. For til II vat, ihn 
IndigD is rendered soluble m water by putub inat^nd of lime; a capper vessel 
i* Used, and r\x pounds of pataali? twelve ounces of r.uuhler, and = :v pounds of 
bmn p are bndcri with every Vl$ piilfanR of water; sis pounds of finely-ground 
indigp zftc than added. unrip after care fully raking it, the Vat is cove red, and u 
slow fire kept n>uml it- Twelve hours all ter wards, it la fu be railed a sccmid 
lime, and ihii operation u re 1 Ere reposed ui nimlltir inti'i-vala of Eirne p till tho 
dye become* Jdue, which will gi-urvalty happer! in fbrty-m^llt I 101114 * II the 
liaiH be properly managed, it wiU be oi a preen colour, covered with coppery 
*ca]e*. and a fine blur icmil. « 

'fixe*c\ve called Saxon bftir Is modf- ^ iin the sedation of indfao in mlphnde 
ncfa. Take four part* of ?nlphurk -ici.1. tnul pnur tbi-m on one part of rndrgo, 
in fme powdery let tin- mixture be stirred for some lime, and after it haa itnod 
t'n u!v-lf<mr laon.iTP p udil ojie part of drv potash ; let lire « hole lie ognin well 
kern'd, and after it ha* aland a day and a night* add gradually more nr I cat 
water. The elulh Eft be dyed, mtial Lc prepared weth tartar and alum, and more 
Of lcs ’1 indigo Erta&t he put into the I ntli, Recording In the sliadi: rcqurrenl. pur 
drop nhftde*, ol-^ ? die clolh must be pared several tins Pi ihruugh the hath; 
light shade* may be dyed ofllc-r drr^blltat but they will not have lbc IujIie gircit 
hy n frenli Imlli. 

Ucda eye ft very import nnt cl ms of colour?, nssd rti'c furnished by \i ftl-lL 

* number of iuhstaneer. Tht-y all depend^ citlur ftw iheir fiKMjiu ys or b«uty p 

up yjiVbc rue of mordants^ the prineapni of them are term e»h, cochineal, archll p 
maddEf p carlhumLE, end IlmzEI-woad. Fewlrr boilen, or ncl]-tinned coppL-r, 
miiit be used in preparing nil r^d bathe. « 

Tkr shades of red ir-; usually di^tiapui^bed mlc three cbuseB; rnsjnely p lire 
madlirr red, crimfolt, and Vfarjef Madder is emplm. >1 for coarse gooctn. It 
gifea out Jta colour iwnUer; and the bath prcpnml #uh it h not nkadc huttcr 
Ihim wbal the band can bear, until lhe urmd has been in it Rboul on hour, wIll'ii 
it mny be boiled fur ft few minutes ju*l beftarc the nnol ln tafcril util. It tiny he 
uied in the nropartinn of one-third flr ime-ftfttrtll of the wool dyed. CUtiKlu r-Vc 
prepared fof the ni^dder-ba! b p by hiding tli l 1 m for twa cr three hauri Ln A 
i-inn of id urn and tartar; after having been taken mit of which, they sire left rn 
drain for a few Java in a c<Hll |jncc befure iIlav are dyed The uAr- of archil 
givsHi a fine nut trAEislctlt liluom la the rn Adder dye. Archil and rErojil-woud, 
frn111 tlitir perialmblctte^J, are seldom, uted to wogl^ escL=pt in this w ar. a-« 

AY ben ju Inhale of copper ia employed 05 Eh? 1 mardant, cs. ndi L-.-r dyes a ejfttr 
brawnjiL-iininE to yellow. Tin brightens ita colour, but tiol materially. 

* KertnS bai rmt boon much us*d since lhe iTl of brightening cochini*a] with 
litt v.w^sforemlp ns it tie# not so fine I bloom as the latter drc h thmigh it 
pO«es^ra. greater durnbiJitv. Ecrtnds impirtiWEs co!iuiriu water; and lhe ^unn- 
tity of ; E . tifei hr fhr a full colour, At h>a=L three foUrtba of the weight of lie 
won! elSi pi lived. Jlhe wool is pul in at the first bailing, after having been pn:- 
vlously prepared by boiling il M - linlf an hour in wuL^r with bran, and nfter- 
wfltils tw'o Imnt in xnoiher bstli T u-iih une-tcnib of tartav dissolved in sour 
water,, and thru tearing it For a few dnys in n linen bog. 
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' "The red colour of the fkiwen of etirthasnni if extracted by a weak ftlknlme 
Uji and prtdplttfE^l*by Lrmoh jiiiec or iiilphilria Midi but if ehiety TMtti 
iiJk nnd conon. Tho jrrodptLifct ia used irt Eyeing, and Uncalled Jqffrtfivr vj 
kutttrJ * 

A CfimtoH Cnlour, inclining iDTiotef. il lb 1 natural wlimr of cochineal, WP«n 
peldf must afilB colouring mailer to wmlcr, and, M the addition of A Jitll& alkali 
or tartar, the whole or ft is extracted. To djfl Cficniaft by & single ptoses?, A 
m fdtiunti of Ewn ounces and m half of at am, and an ounce and a. haii □! 

with ftti tnanri? of cochineal, is employed fur r hot pound nf ilcdt A little ull ?n- 
UiLtriatc of tin must he added fur a fine efimmfl. Archil gb'cs to crimsans E|i, ‘ di 
fine dark ilindc which fa called blonn^ blit tlilv Muon dlsmpptJUm, by espn-urr t® 
air Emd light. For pule ti imari ns, ihe qinyititi 1 af eeddjifwl I? reritiC'fdi nail 
madder suhstLEtiEed. , 

Dr. Bancroft firat auggEited that scarlet ^.s a cinupnnml of critnuon 
yelbffj and he fnrnidcd upna tliea- ide.l, a more FCrttionuail made producing -- 
than had jmvimjdy been uird. He gird flit? fu| lowing dirrclhma for dyttljg 
Kffirt:—tine hundred pounds of clutli lire Eo be put into n tin ve^h OrfJU 
filled with water* with which about eight pounds of the m kicked phdHi^ ^h*' 
lion of tin liaxe been prEvinosly miKcd. 'File lifjUflr is mode to boiL arnJ !•'" 
doth ej t'i 5 ! nrd ihmugh ii by the winch* for a ty&JW of ari hour, ill dit- tuUii 
to.i ee iicr. The cFoth ii then taken nut. and fair pound* of Ctthjuval, *ri £ h L*o 
pnorida and a half of qiirmtrnn bark hi powder, put into the bath und - 
mixed. The doth is then rclcirnnl Into the liquor, which i i mode to briL aud 
the ujicniliim ia coniinun] a* itfiud. tfcSl the colour be duly r&Jand 
liquor i;-:di 4 iMnh which mil uornby hap^n lei akuit tiL'mcn or EweWtY minUtL^ 

CtiLa.-e which, the cloth rneybe mheti nut imd Hosed- Jo this method* the Labour 
and fskd kkt?c^sjin r in the commnn proi-t^ For the Beennd hath ape aaved; 
op^ralhilk if Eilkiofthed ill Dwell IfH time ■ aU tbi Ear tar Will bE lived, well 
tWO-Ebirilj of the expense of thr sol vent fur the kill, and at Iras* qnE-fiinftti ri 
the rtidiiru'd HiUhJIy required ■ iJje eoloinr* at the iaine Limc a wbl rmt k in an> 
respect ikkfcricir to ihfli pi'twlueed in ills unliunry way, ail so mUrh mote tmuJi-. 
end cXpef 3 ar P And it vi*l even look be tier rflEKlIe-hffhl than ethtjnr 

lty omitting the quercitron -bad;, ihr fibore praxes* wLll ntlhrd m rn«-edostr- 
Sezirlet may be ehan|i;ed to <rriimmi by boding* the cloth in n soLutlu*j ol ainni 
Kill the simile di-Bired la obtained. AiJtahi^ and earthy idtB in general bare Eli- 
samr eIIW-E ai fluETI. l m + , 

YeIIoW Ti A colour hilt Tandy required in the dy^mg «if wti-tX, ycE, ai It L(^' 
qrinolly fotms the li^-e of other coLuuri, it nmy bo pruiKT ■ u notice It. ' 

3 hi lie, and quertilron bark, furniih the best yptlo^s : is -a pleliE J ‘ 

both EulEivased ond ^ruws wild in lhi< connlry i the ileiu is sleEidcr. and rue* 
So tlir of three dft four feet; lh<P entire plant Iwiised id dyeing. tiJ4r jS 

ynthcred uSseTl it is ripe : the Bli[irU**l und airf 1 n«l crest item a arc Ibe mpst rtt«?Clt ' 
Kbs»tie ig ihe wand »if a lar^e Weil Indian ln- \ Qjiemtnin ^ruw» m y; rr ■' ■ 
abnuduu m North America, and Lb thriL- called yellow auk J hs bark i* th-' 
nitly P&H used far dyeing. * ■ 

tJif Lcduun obtiincd from wold aisd quEtcilnjm both ikCftrly rr^ctriinc f“ 
Other in thade p andnlui in durabiltly f wltichf^not greal: but thejjnrk i-i-oiain- 
iltg the JargcBl quimliSy of colouring me Her i ^ nut otlIv She nsnflt cOlirem^Ol 11 
umi', hilt u]joei die wlioli? the EhcapctE. Of Eancrnl't bps E.irEn t3:s l best oiill- 
tin‘i- for Eis use. Hu direct* ti deep olid livelv Jfftlbw !n lie thm ]frepnri il 
wind —Let the cloth be bnilrd ft«r nit hour or mure, with ahoUl me^klh ^ 

,, H-»hl ul alum d Unft1 red in a mfficient qnwniity of waleT? thru pluojeit 
out rimtuj; iriEu ft bath of WITH! water p eaflEaimPg in il aa much quErSpbn IwW 
qn equals the wsSrIlI nf the alum etnplwvcd AM a mordant Tin 1 chith^ ^ 
turned tbroi^h the baling liquB until U bftS aEquiijrd tbs ixtenM culoiir. 
Then m quaELtlly cf clean pa a dared chalk, to the Jumdttdui po^ « 

weight oftbfl doth, U U> tke Stirred in, a nd the operation Jj cenipkttfl. i» e 
tih|LEl ulLich ihc dyer Inn iu rirvi- U to giro hh Bluffis a umfmm and durwbU? 
colnnrt ai th**ame tb=B that ho ondrcly prourtaa ihmt firtpnai 
iboreforc uses colours La iolui™, in order that Ehoir purilda nnv *p|? y Useiu- 
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K )xt% trt ihe indkidun! libra?* erf thr uuff; according to their affinity hr iL \Yhai* 
fot exarvnjfea A qmhiililv of wtaol*fr«d ham nil Impurity* u dipped into the la'uliun 
jjf q i lV -rn I mixing if tliv %r 3 til* ihe wool hjivt a. a-trungiir iltraction f. sr 

tlisf rjjourmg; maJlrr tbsn the Water or nlbcr nmmUraum which Mda that colnnr 
in wdntkin, Iha culmmaag matter will ItaTtin solvent* liutl apply itself Id lisa 
WDot* which wiU by that he died ; its fibred will have become covered 

wt|h Flouring milteri ®nd if ttteir aLLnwriuU for it be so utnm- ilinL the ustfrri 
of tuna, uir, uid litrlit, nr u\hir mmuury meana nf ihaB h*v, : ao per- * 

e-L-ptihle eflVct in d«(HnpwLltg the cuiuhliution. orm ntlier wurd«, of injuring Els 
tinge h the cal wit ii spM to |K-[-mftn*nt; so llnti dyeing nm tunLa iiLun 3 iic.il 
pram*, and L li* application cf bulli a^tnul find icgc table budies depend a un 

their rliCtnii'hl mHuialir*. * 

WRITING. The art of cc'-tLuhumcntEng our likas to Others by means of in- 
•ffriWd *igni or clanruetcTHi. Anpflgst the v^nuufl arb which baV* from bine Jo 
time cmitrihaied to the insproYtlfinnt and idn*PCemcUt uf lacictt, uIp-.v k (Wi¬ 
ll .. windi, in II ,-LLt ofutiiffy arid rxcdlens* ± will at alt N.Jmh «d minpri- 

snn with eelc art uf filing. Yet henw thk art tuny now be ... by 

creev b&lv* it Mil* *o jiuraot the atlctHion and ciuniinmd (he ft&nu-tiikm it,,. 
udl'nuW h \uw EurLoU* *nd br-atltifnl aoever ft new diicovory may he, let it 
uucc become commun, und frifm that mmnrnt |ttftiWWi lo benotked 5 that which 
i« wtddn the map uf r-rerv body ii despised. The lime Waa, when Imubji frlm 
eoiild write wju, highly dittinguhhed attitiupL hii IdLnwiJ hill llie tame if np 
preaching, when a umu who cannot writs wall be puiiaicd out aj u remarkah]c 
cbarurler. 

In the fimt ages uf lElc ivorld, white ii*iety was in its infancy, mankind hail 
jil.urlv no other method of eanreisins thrir i'k-ai in writing than the simple one 
of making a faufe of the shape uf tile object And this melhod must bav* 
been lane before their ilii^rhina ; for it Uas IkcR found lo cousl ortiun-it tins 
mu-x ruiitf. 03 «ell m tin? mf-it palsied nntwtl* of *he pluhc ; MlU.t.d ut 

H. ch rctnonr di.liinon rwui «tcfi oflirr tm If I'wdud* IntCKunnc wtih line r«i 

■ if mankind. 1 hit inutSo of writing 'P""* TlaUl,Jl1 - M™« the re P^’ 

si-nLitlnn of sonnets, wliicll Oipnsi iBt njinM of thinp, by certain chsmcUrs or 
nltilinbotf nonsti «tL‘n*irely in U** T tnn*l necMinnly leijmre sonio proven 
enrtceu L^tveen two pwtit-a, die one of whom sugtfi.ts, mid tint olimr oj-rcH, 

*lhat n tntrtkalv in.it: or form m puyicr, ibid] 1 -M' the nymhol for n p,irticulnr 
s.rnaf, Ikt ifwMin.st' ■ Siimge >cn*r«*rA fv.>m hi. frleinJ, nlul wldmi^ to 
cd inmnnic.np with him., williotlt haringUd Uiis prerimm rrnisnll.tton. Hiding 
polio* thtr lie hsi lent bi* il ttnnk srq.ieiritimi* toum srtyrlr* <-> liimttunt, SUfU 
tiwA biurnud irrowi. or tits knife, which he n mmu* t., have retnrned, 
Uithonc the tnnwlcJee of LI* meiK-nfter, or bein ff dcMintlnnl ufnjii In* memory; 
it .ccms hichlv ...nbsU,. tl .11 his firm impure won J l« m**> a rune *Le 1 ,» 

■ fn™ ■riide ^.,,,1 iranimii llirmru hiil.iend. ^errlhe little nnaeule man, 

lie WDuld pruhilliir nndcntatld lllr allmiotl ■ and wmh* [,c,t UilelLgvnl enuufti 
fur tlfu h t'lfor hr would not he suilicicinly so to cumprrlicn d ijnw- 

h-rli ihnl dcflule mmid- in tlmt the simpEdw of this mode of wridl^ might 

ilie pruioiHBtv of iti beilip first resorted K witlimit idluiLng f (lie tncro- 

1 . xesWtiuing on the I . k (ii:iiii W«**- winch, from our want -I iicqlntstH' 

I, nee will, ilie nmniii'T-. cuMums. anil ^ii-rul #rb with which the E^ptuns 
were ,.,,» tr , ,nt nrr r, ry difficult lo decipher. It we may judge in,Ml [hr Kn-n- 
itl" dumUffed rn ranUwine ilirm. In I'nymrt <md Jr.iy.-■ i tytyt 1- yiven 

the drawing oTo Idler, written in till* kind pt l.tnpnsEr. from .□ mtiftbitaj 1L of 
tlir Car.'tine IsEnmU 1, M. Morliftrl, which 11 perleclly lul.lligihle. M, M, lf - 
•tinri '^TcomniiEH.ilied a Tom err of Sjthonal In -end him-ume J-«*. J»-iaisi..g 
in ndM a fe. pieco ft iron. The rapUin pro J» * til ppirr, 1 n 
Which In, sketched with * red |^;m nt, tint, mQt m uiidJhe of tl« tupot the ]»ge, 

11 in.n 11 h-urc ur=i man will, hi * imn cnu-sided in 1 firm, Tally, Btfeuded Lo trprt- 
(Id Ge-Itrr of eomi-hmenli: and umlernenth the raan, the branch of a tree, 
m the ivlie uf ih-.c' and umi.iv- On the left hund »:de were repictm,ted the fin-ms 
at jiinedttFrront shells the ( xrolim-jli had til whd; and on the right luudihltt 
Were dclinettied tk‘ ohjeeta ho deeirtI in enchnnge; natudy. three Lirgefiiliiog- 


hsrafcs. four small ones, two and tva longer piece* rjf iroiir Thu barter was 
Bccomphihird to tli u |fitas Car Lion of boLli parties. This lit, jjrrbnpft, an clear 311 
instance aa cilfl tn? fblliid, of that mode ill wltlqjl an nn Eetterv d .people would vn- g 
den tout eo convey Lhc espner-den of ilieir ttiiabn to their friends at a dhl^iep, 
aipd forms a ririkm^ ttilltiiit tn tlit elegant though corn pi fated |iru-cess of all? 
Own method of writiirg. * 

The urnitien IfiOguagc of thv Thine** nEfords many pifcofa uf Hi having origi- 
* na*rti hi picture writing. T2tifi method of i; ritine, of cumsf, requi i-i-d consider- 
■iblii patience nml skill to prariixe, Utitl by common consent 11 ■ chflroctera or 
«iigu& were from tlixa-L 1 to time limjjlLHinl, an ns to ho expressed by much fewer 
UtieiL In Egypt, where the progre** of I he arts was grcotl v VRCOUniged, means 
’^■ e dowered Eu Srubfititute I he original iigu^p bv very simple inarkE, by n> 
taming only tht lUOsl prominent pmtliariEiei of the cbjfctk r and thebe, front 
their Eupesiur MB Venleitce find facility of execution, soon ufterwBrfis httHH * 
Ujiitmuily adupIclL Vet it may btf readily conceived* that there remained many 
dilfie u Elies to nmeomCj by llna great variety SmL intricacy of the figure*. To 
a-implify, therefore, the method of writing still further, the priests turned many 
Of t]jL» cmt lines into arbitrary marta, which ill course of time so deviat'd/rcun 
their origin nk ni to render it almost impCrsHible to tract Lhem E d their archetype 
blit which were nevertheless nmebl**H romplkatcif and more expeditious. Thus, 
after incredible labour through the la of many ngi-e. were produced the tbrra 
different mode* of writing among the Egyptian*, drsig hated hy the a ppcilaiiutL . 
i*[ fritroy!tfphir r and Me, falD the nature of these OUT limit! doOflt 

«» to Enters but tbey constitute a subject well worthy of attention. 

1 lie next step of improvement was Eu form a connexion fcwtSTMIWtbe object 
represented, and the immi of the word used to express iL ^No r was this so 
difficult as Would at first sight he *UpinjScd: fur when a man represented any 
imago lit picture, that of a 11 clodr" 1 " fur instance, he wduM naturally give to the 
Combination of lines with which lllat figure was farmed, the name of a M duOF/" 
and wherever he met with ihU rfpres* Illation, Or even though Ile should change 
it for IfilHO arbitrary and more simple mark, having lb a same simplification, the 
same name would still remain attached to if, and by this luvuui the word door 
would for evrr afterward* re Luni n associated with a certain outline of figure The 
Hi-bvcw alphabet atiords a must satisfactory ilUntraEton thii. Every letter i*. 
hi fac1 P a word, cud expresses romo simple object. TlfUth, fur eitatuple, their * 
Churl li IviEtr, cOrTaspcnding with our D s signiHt^ a *■ stour l*' ffethi* t^ :, i r 
sect-ml fetter, GfuWi’riiig to uur It. ,J a house/ 1 and in this manner eouh of the 
mnnining letter* uf the alphabet have a menning attached Eo Ehem- Havlugr 
attained thi* »EaEc tifauvaliccnienE; ihc progress ci thE? art was mere rapid Bvery 
nation, in its turn, contributed seme letters tc'lhe comman stock; in a liiippy 
moment it wm d^overr^ ilia! each mUftasytlabln ErrmimaEcd by a Eoond wluob. 
with \ciy r Utile variation, was repcntesl in alL Nor was it difEicult to ascertain 
the number of Eheaa which wrre mtntlallly fixed Eu ihe four Or Five inflesttm* vt 
voice. Thus were vowefa Added tu ccnifommtN, and uMukiiid graduiilly arrived 
at iLe grentcft of all invention^ —the lm«*Eilion of ihe alpha be I- But who wss 
the Bum, or what hia nation, to whom ihe houourof thli iiii"entten Vi duo, is huU 
lliHpiited hy the learned, though the majority npr^e in considering EJie'^reso^ptirm 
to he q + ronptf 3 t in f»vciur nf Thuth, a son of -Viizratm s the fatht r of the Egyptian*. 

This noble invention diminished lo a prodigious estrat the difiiculiy oftii riling, 
it sborttned the labour of memory, aJid ^cs capable of expressing uJJ^ fii liject^ 
nod ail 1 1 less. The J+lLirwcfami nlitoinrd a k r. rswjed^c of rln-iyilciu, ii^putrcd it 
to the Gracks r whence it was gTiiduai''.' FpjnaJ over the centioctiE tu ourrishmds, 
nod was at lengtli diffiLsed over the whole world* Thu first xulstance J vT~ud fur * 
wTtEihgr upon i'r considered Eo Imre bcuti drird leaves; htal there is mizi^i evi¬ 
dence to -how, that ptnlr-* of lVuotl, itohe, ivLyj% nnd wax, were nlfio 

used. 'Ilir ancltflau gctfrrtlUy li'sed table* Covered With a eontof wnx, cti wlibb 
tlicy vt rote wiLh a 4 tjir t a pi^e of iron pofntstl (it the end, with^rhich tUtf timde 
thr letter^, and bln nr ne dat at thu atlier emi, wliich they used for rubbing out 
wimt they had uriittn r either when I hey wished to make atiy edlernlino or to 
use the tahl^f for other wriirng^ By a good or bod thneforp, they meant 


t # 

TVRitim mi 

* * < * 

bl ftr*t a imply t® denote lb<? ^utility of the iiiititmiEtil with which limy wrote, 

Tht* to rm wai afterwords Bjiptfod motapliericalty 1 to Ihe language : in which -j cllsc 
it |a now used f 

Among ilia dlfifraiit *ubfltOT]C|i timl wen* cmpfnyed fhr writing upoil^ before 
[be lErt ®L' nmlinjF pajjfiif iHtn i linun-rci^i WBr dbeomed, V® ill id tin- tarfijst tip 
1jiivo been tlmao table m nf raflud T oiidc rLttutitJl. msd ^wrrd with wail Blll a* 
wilgiL wait written mi WOK might ussily be dtfkced* k* Tef r -d tlio papjrxM t a kind 
af Hug, which grew in great ubundruiL'e in U>e mural] rs of Egypt, were dried^ 
und by u particular process peepmtd for writing. Sheets ffttt id.-n aq^unated 
for the sauii' piirjMn frum iJic stem of ill® pkuii. On thei»i? T the letters wens 
Engraved wilfi -in insimmuiiL rinril&r to thai uncd fur writing m wiif. Tb*? snh- 
IiUigci? =5.u prepared whs oiled r j Iwriti i ftuui 11 city of fyn* of ikot name., dou 
which the ptnnt vn nUo found, The word* folia, faffHi, mid c/mria thus 

•derived, arc- well known MdOflgwraelT^ 

As in writing a. irenlhc, A graft number of fosse Leaves nr sheet* Wdl required, 
(tlntv Hero jni cle-lL together by jrudflhg n hole and poxaibg rt string tftrurngji ■,-ncEi 

Lhf ilium. With ths Mine airing poised ifnral ii eilcs round them, they were 

eonliijedj t«i prevent their Hcpi'irating, and Wing injured or lust tLed no boh 
warn reading them m f whence it U jupposed that n null i»r bundle of Biocu obEflirnd 
foe untile of a volumen, ur fume. Those whip ha^e soon specimens id the 
Bunneac writing on leaver thus collected, may form an mccutnte ajoliu-i l crif h±l 
* uucirnt papyrus volume. x 

Another articls used for writing, wm the inner hitrk of cerium tree*. _ Eliui 
wujj*jh*p*te l cI bv heating it, and then rementing it together hy a sbhxttan of 
gum. Ah ihe inner Wk of lre» U enJled HW r, the vuiume-N of boofet were 
footlce culled B&ri, a name they ftlll retain. Vflihlfty fo' 1 U*t substaiieo to he 
mentioned, L* -oid to OWE its origin to the following circumstance. Eumaocfi, 
King of iVrganvna, being de^irona of forming a iihrarr tiiiit (tbould ci|ual p ur 
Ejcceed in tunnher the for^kraed library uf Aieiandria, Ptolemy, King of I^ypt, 
with a eit'W of firistratiug bV desLgli, prufohited ELc r\p^ctation oi the papyrru. 
This veiled the induHli^” of sume artiH±3 in the eotiTI of Emimnca: they con- 
(riVEd a niEthod of praparing the ikfcl nfahei-p, Wld it w:ls cailtid lolluui t from 
Velios, a jWrEOT Ekik; and farthmrnt, from pL-rgcmiw h tho plm P where tin- utt 
uf prepttriyjr it was disureffd/ or, if not discuWT-wl, it was there unproved, and 
brought into grlirrAl use. 

f iroEka and BunnUia as w ell iw moat of th^ cnitEm nation* adopted the form 
of the cUiitibUdfta roll. There were two roller^ one ut each end of the roll T 
ruuud fmc of which ihe whole mitnueripl was foldctt: tin- fe-'iider unrolled one 
emL,*uri nihepmecdedf Ho railed it nnnn the- empty risUer until the whole 
wa» transferred from .hlp roller lit the litlier, Tioimtliatandmg the grval tiicon- 
v^ulcjjcl 3 which ihii coutrivanca infiirwupontaidj:^ Vp^v whvn iSjcv !ia^« 

* 'C^siun ta refrc'sEi ilipir niiiiil^ by eHl’CfWonnl r» ii jr='nee'i lopaH+ii^es yTittg under 
mmiy enils i,f the mil* tmr Court of Elmo eery ivlntv the u 'giHtft M practice/' 
for the pirrpiiaL 1 , it wu-uid ulinu&t ippCWr of deJt-rrinp people irons reniliog the 
speeificMifoiA nf pat='iLta and other public rc^orda. msullB whn ^o turradtlie&e 
dwmiuenia at iIle lurnftwii offlra, or Tihr livll* ClkHpcI Office slicrtilil prepare 
thuinflAvcs to have I he hIoeVCS and broo.^ of their tir^trf grouted in by ihe 
lime- dml h *v.kich tht' rolta irf pSrchni*iit nro whitened! 

Allli^igli much information upon flu' manners of the RismaOS haa been islh 
found hv» llic dUcriVETv of iwo Ituumn eclio% width Imd hotli hidden hy the 
euvdera thrown from Mount Ypsmii*, hy t^e emutimi. abmlt the y^r a. n 

hut JTit^ IUf.ro is known upon the hubjcctuf tlmir L.auii nusnocr o| 

^ritiniTHfou was kn.twn hefm the excauliotts. RnlLjul' brittle nnatorid, shout 
e^ht *|^J., long -mr] nbmflt two inclea in Chicking, were fr^uentjy diuurerud 
hy the W iirtmtn during tlli* opetaliom Fii^ipeii; hit! it w.l- not fir^t known 
that, thrau Li" k - *npou exfmnuwtiop, hawsrer, Lh%' pnii-EEl to he papyrus 
glued ether. !li enf wt ftfmwl rif tin*in WAs a 1*M H upnu which wj|i 
written ftie tttk iTr ihr- book, and the wslhnr’a iialue. Of these mlK Cninflfo 
Fsderni carried uw (We hundred nnd tlurty-seven, which he cdlccted fvom 
iIle rubbiih during twch-c deyi wIlecIi he piisacd among the naiiiTi of Fmnprii, 
TSL rr f P A i 


m 


XEijEC. 


*Fb& p*pyms bn= hogqvje *s& brittle,. in coTisequpne* ivf the heat of the ashes, 
ihfit no UHL' has ycLp-Mc-ceeiled, In a ny exieof* in nnfulling llirm, Ffuffi] I 
EBODik, discovered a way of unrolling them, bx putting lllJn |jiL’^ of onion be* 
twrcfl (he foEd* of the manuscript a? he mpe/iitly tepiiratud llifini with & tni lc. 
Tbli la Clu 1 best rnnrrivcuLcs which has yet liwri adopted,, hilt it cdnnol be said 
to have pnnred successful, After all thr dine an ff money which I lK l been be¬ 
stowed upon this object, ii w la bo rafroltcd that few wftrki him hem recovered- 
Si line of thoie rnIJ i are forty fwt in Efn|tls; many of them) hftv t bwn Eabti to 
the L r mverrity of Cambridge., where thuv Iiiiyf romam^d ■■■■■j f reara, willlflut 
Any attempt having been, made In unrnl them. 

The 1 3hour bestowed upon ancient manuscript books was iinmeriBc- As they 
A "tv intended to answer all Ehe purposes uf rt modem primed book* thesr 
dlinbOlty was of (he greatr-il importance. TTie qneiejil copyist* therefore paid 
gfcit nttenliun to the manuFacture of their ii^s, as uvll ft* thf parchment; :sl* 
thb art they were so jmcreevrul, that m«t nF (bp i-fry ancient nuntnoripE-t 
which up now ex1snr H ore ns Irgihk 1 , and tilt ink ;i jli black and bright, u* if 
(hey find been hut just written, It la EEipposcd that (he ink owes thb> beautiful 
dflllf In the lamp-black. Same ink Whs found in a glas 16 boLtle al HerefsIiyietUN. 
which wjii very thick and uily. It Was owing, perhaps to its glutinous nature^ ihaE 
the pcraEms employed bo take down the ffpewnea ^lelEvercd by the uniton in (he 
Forum, preferred writing on WaXell thblris. which required a Tfqry iliflUt tench 
Em mark them. Je would hare been ati Operation tilimut laborious to write with * 
sutfo ink la this fiuind at Herculaneum r nmi \he wtirer would have proceeded 
Tery il&vly, 1111 lL w-niild nd have been Able to follow (ho ipruk^ Thew i^ one 

r at objection to this ink ; it lie-"- not cuter sufficient]v into Ehe poit!.in:Mnt t ami 
therefore, easily ohllEcmlcd. The feodum i made ink of various Colours; the 
emperors in the Latter tunes, when wealth and luxury bad destroyed 13ir- cm pin 1 , 
en dlruvnumf in make ail ftttgHiXlMi of grandeur, by writlnE with purple ink- 
M ate rodJ more roTuabEc were rumciimcs used, wfu.ii the writing* wtre of ttlng [ 
the works of Haraer were Written in Utl»m of gold, upon a foil 12ft fact lung, 
formed of ibe intestines of Wfftffil#* Thfl Hebrews uta* arc remarkable for (he 
beauty of (heir mniinscripls; ibe Iflttrn fit* tti cr^uly furirtcd a* it Wolltd he 
possible to form them in a tyfut; it i& almost impwtMe tn bctkve (bat lEiey enn 
bare been written by a AH the east* m nutiun^ make iheir pays of rceda. 

which wern well sui^d to (be tumid ebaracter nf iheir rrritinp; The r«*eU 31^ 
Lrmight frum the Ejst to h“urcip? T and are u^il by the acbolfir* ill extern 
literature ; they arc WE ill med by many people in the East al (hi* day- Hceile 
were used by other yatioos alio. Pena made of Eh cun were discovered during 
the eauaratiOEla at Pumped; th^J are ciit like a quilt pea, fcterpi tltal (be llib H 
much broader, * 

The qam tien appeariito hava been intruduced about^he ti-or fiO0 ; the TWiril 
pewnw, meaning a quilL Is not found, lE is said, in any work of PB eariitTp^Woi f 
precious (o that dnre, the word nsltrmitf wos Msri), which nignifiesa feed. Paper 
was Introduced iriEo Ecrrope in tin' tiinEh cr tcnib century It bed. preciously 
b*rcn iTtand fouiUl td hi China from a t‘rry remaEe periftd. About year 710 
a mjiimfaeEory of it was ntallLillied ar ^recc^ fraoi whence it was brought by 
the Greeks to Ci.in^tantinnplr, 4 # 

We might have extended ibh article by some nccnLlsSt of irttxTern wrffiup r bul 
out space wHI not admit of it: and it Is bearrely tired Adi at most of t# midcr^ 
are well informed upon the mailer; Wp ihiili ftmtafoTE Eondtdft hy a 
remurfcj liprui ibe ]>€-culb3r direction of the writings of different iial|pn«- i l' e 
.lews write from tli it right hnnd to Ebc WL ? tli-e Chhieia from fb^ tj^to lh^ 
heEtom ; most alber natioOs write W we do, from the left to the right. 


' X. ‘ 

« • 

XEBEC A ihree-marted resscEof a peadiar eonstniction; chiefly employed 
In (he MrdiErrrantfJui, They aro built extremely Jow, wlib a eery Oonyex deck, 
and carry A groat prcs-n of mil- As th*a ^?a cfimmanly breaki orcr the dees. 
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Lhev me provided *itti gwled platform* at the aides for waiting Spoil. 'Yf 
have (urmionaLiy seen them in the Thames enipW'i, a* mvreWmfn, but ^ 
[heir chief emplojmeTl t is in War^ilV- 


y. 


YACHT, A sailing-vessel, fitted up with great elegance, and replete with 
conveniences- It i* difficult to define my peculiarity bclcHiging to flltm ; V> 
the term yacht is applied to so great a variety of forma) to me represent ce ap¬ 
plets three-masted ahijtr, but of S diminutive sue j while oilier! ore mere plea- 
f suns firfcjjfj. ... 

YAIIIX An En|;hih MUkllkUimg three feet, nr thirij-aix. 

Itlchrs elLso 1760 } make altailb The imiar* yard cuntaina 3X3=9 
KUkafc Fret [ -I NO square yards ire an acne, tmd iS.OyT.liOO atqnare mils. Thu 
cubic of solid yard contain* (3 x3 k 3) = 27 cubic fee*. The yard by which 
dull* jjq iit^si litl'iI,, is the I meal yard ibcvc-nipnt](l®jfd, bttl fur cokllriDJenci'i 
divided tnlu four quarkr*, ifr sixteen Blili, Tlik me&nire was instituted by 
He my 1+ hFing eIle length nfhw own anm 

YARD. A ]rn* piece af limber nr pie [upend towards each rLtd. ftlitl scl-h 
' pended upon Line mafia uF a res* 1 !* tn extend like 9*ik to the wind* 

Yarn. Fla** mml. of ellier fibruus matter* spun into a lofiSe thread £ ef 
which. cLulh er eofdw is mode. The prows* IP preparing yarks, has heep gf niL- 
ratly treated Eind*r the varum* substance* nf which it u formed* In (bis pht:L< 
we ibnJl therefore confine OUT altcnEJuji Il> yarn of ^ t^cniiar character, fi^r 
which a patent wax grunted in 1 &&'2 r m Mr. Greaves, of Cliuitcy, in LannuliIre, 
Thtx inYfiilian oolii-lii^ in dyeing CAtbn in the wnoi r cl variun* ctilnukA, mid. i .( 
rvnn gmdoliun yf thiL, ond\o lflJ* the isamu Up in various Ways, with Ideochtd 
whjtB collcm 1 M) a« P hr lb* if an EM. to produce a iclf-rackd cnEnur ufc yarn, 
ihrcHEl, or siutf without such fabric* nndcr«afaig afterwani* IS uxuof, the pro- 
«■* of dyeing. 

The pilen lee states hi. plan to h?, tn dye separate port lima oF cation-Wind of 

* the stViMJ priinhivfl colnurs j Ami other purrioFix of ctrttrm-woul of vHriuU 1 »L|iFLul‘J 
os tifrt* pf ilic fmrffffngl and with tln-sa* mgethcr ttlltl white c^Etull p iCwdlOf 
to flir* iij&te of thf operator, to prepare yarn, i^ppw, l>.r htRlaDGi?, th.it tLo 
mnnuF-ietuirr required a peaulisr gr^cO. ho Wrnuld toke liie primitive cuSc-lltf, 
YfflUw ami Line, and mix tWra Sn^tEu ir in itiyh popnrTiunx pU Wimld prudiue 
iba ckrci LitLS. dt sired, adding jdlam to lighten, and blue to deepen the cobur; * 
-Uu orange fellow red ; IfpIrpU, W& -rid r j H rfc - pink; and by raryit.g 
Ebn nature Bud piDpurLion <f tho COndnnatEau at the j.nmitavE cotoum *F Iho 

C ot t tin * wool p and tlifir xoveral dlftdca, every poirible variety of tiur, ma eT,uy 
gi adaEion uf ehdd*% mjnf bu nbtiliii?4 Willi the Mut. 

Win M thbdnu NroportioEEi of Cchluuri 4 C^tnn are put Lugethcr, kl Ls to und^o # 

tha wviic proursies m if It were in fe wULeo MtAX^—swh as rovmg. fpiTHMUgi 
twi i.rll i'- r . winding and dnublioiL to mate il into yank ur tbresid, m winch * l-t* 
il may be Bdmrtuid For MwiaJ einbccidety, lie., oi ho woven mbs Fabrics, m. 
in ntheayarnH, and will tint requin- any xiiErtequrul E>p-Lra[JUD ( *ul-1j as &v*m& * 

beside niiidiiw ttie bleaching pruceii* whkclt il always liiihle fo daterismt the m 
tTaloar cls wpII oj tike litre ngdi nF the fabric. « 

A nufftiod uf printing yam win nl-. r patekLli »l by Mr. Selmabe. of Munchc rlcr, 

* in IJffffwbieh w de^ribed, witLi fi^iire^ in HeW i ** Jotiradof Patent luvw* 
Ibni. ^ol. ti. JSr 171 , which w.‘ IiJLte nol i|iaiie Id iutert. 

YEAST. The mmm thrown npns iIie Ee«qieiit£iLjaji ul berf- Sea BaRU. Fli_- , 

XiNTXTtDit, BhKAO, aid Ikpt. 

Y r MlUA + A pecidiar iubfitahcc Jiiflitpra tfi by Gadalin: wh^tlur 
il b« an earth ur me tot, ihe learned are not agret-d. Tliat trrcal eutlmriE.y, £\r 
H Da?yp xayi ibaL it eoniiaEa uf mfLimkuabjv nmttir t malniliu in lkelure f cunL' 
bineii wiiU aj^ygen. Itx ipcdlk gravity ex d.ti 1-. 
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ZAFTRIi, The mlililiim of cnluilt, after i3je sulphur, Anenif, and ether toll' 
file mailers ef this mineral, have L.-n irxpelLed P oilvtptaitjiniiH TLd nn i of 
cobalt ore roasted In Vttberjtory faro n ce.~, prnviihd wilFl chaabcn En Hprti*C 
* till’ arsenics the pn^tuEC uf satire La nL v about GE» per ernt of that of the 
ore. The ores that contain Mni,:iL nickel are not. ht for the prepar^tLDft of 
uffFPp as this niidi 1 of nirb! would injure the bfauty of I he hJnt caPmir,. or 
similes:, for the making of which ruflro h manufactured. Inferior kind? of 
xMie ere made by Hiring this o*Jdi\ previnutly it.tnicinl and sifted to n fin* 
ji n v, der, n1an>; with calcined flints or quarts, n" o ground in various proportions 
according to the me for wM it is intended,. rg^hteuing ftic whole wish * 

olid patting it light in casks, where it haid-mts Cm ft itenc, A very fine .--'iffr-’. 
nr China blue, a obtained from the ncttai] 4% d g r*y Cub*U«T* found in Corn¬ 
wall j by bolting the powdered are in nitric nciil, which CflOTCTti llir arsenic 
into arsenical acid* -find petite* it wiih tW different mrl&H uanUin^ in^hf Ofe 
The solution being diluted with a large quantity uf water,* purified pearl-ash 
Water is then added in -mill yurt Lam to f be dilute^ unhillon ; and on the nddihDu 
ijl cach portion the liquid in well sth red, L-it tu Rrlli<% and Xhf cTeq/ pmt poured 
uJE, r J1iid is rrppnted iiulil tbe Eolulpou beffoni** of a fiMt- cnkmiY which ditni'n + 
liiat it enuluinE onie the nra^niikie dL r.h.dl, Tllff |-fin I-os h water is I Ik H added 
In larger qUimEJty E Li.lei Is n c-CEimry to throw down oil it contains, and tlai :u-u- 
tion ii boiled for u fevr IriUttlte*. Ikitig then left In settle, the Jiqniilit filleted, 
the oxide of cvhn It Itften Ehe Alter, washed with boiling water, and dried- Tb3" 
DEldc is tlitli melted with feldspar alnl nJiEllc poLidi, and tint* yields a bEimtiful 
Xailre (hr painting pntL’vhutt. Another methud h in grind the ore, mn It with 
two or three tirrv« its weight of Chinn Wnn\ grossly powdered, and heat it very 
rErongty* The whole is then put into three or ftiUr purls uf nitric nrad, diluLnl 
with an equal weight i^f Water. Tiie olear nhrtEDU it ipmin-J wtf, evaporated 
gently Eo a nt nipy eaiuhteaer. dJitltod afreAi with Water, left Eo p>um;d 

uirclear I’mm Lbo ometitc ElmE 14 rkepaTated, mid then the pearl-ash Mater it added 
hy small jKirEhmSp and llie i>|h raELma finishi’il m in Etie fu-raier pruc^is, ■ 2dlrf 3 
Uh*lI for unking amalte, nml fur painting nil the beet kinds nf [Wtleiy. # The * 
Camtiiun jEallVe in obciipj but tile beil eelLs iit-r two guineas the pound m the jot- 
tcri^. Zallro is Likowiie used Ed tile manufacture of enludL 

ZKA LASH (AVir li # l'L Ax\, The ffirru- of nntunili^- In coin- 

mertifll mtuic lia^ llcen acquired Irom the eircunislanfe of she uaElift ul 
New ZhIbqiI employ ing It tn the inanufaetiirL^nflliBir apparel, eordnjre, and j.l 
tllfift* Mltp O H l for wbitli Jdinp oud Has: nre used in other nun tries. The flreOgih 
ufilinbtcs, bwwer T grriily i“tcceilH tb^se uf lh-> Lir-i-EnenL liuh 1 d Vi l ££t.nl.ila 
Klnricrj ; dhst indeed, 1 1 curly dppraaeliea iLe tenneitr nf Euh. tjds- plnul 

ihcro Bfn two I cite,— JUe Imeunjing a riid flower^ the nther a yellow. The leaves 
Q-t both are similar to LKiose of the common fins pL'mlj hut jhelflpff 1 ■** 
Bincdh-rp ami tfctr dutten more nttmcroiis. The ZEfalunders ohtJiin the Aak from 
them by very iimpfc and expedtdatu means. # The fihres ntc bea^tifuj]? J«i^s 
and wh’te T willing like sitk j eUc curdagf? m-vde from it was foEind by uur nilvL- 

^3tom Eu hi very milch at.. than any thing we could produce vilk hetup. 

With the view of introducing the ettoweIi of eu valuable a piant in thi#country, 
Capmin Femeaui brought OlMf same of the seeds, which were sown in 
Gortliiw, by OTiler *f hu hit- Miijejty, but tinfbrtimjiUdj failed. SuUjEjjpsn-nE ^ 
to r.hu |h'riudp the Clllllii'o haa been Very successfully pursued by «ur Ul 

New Buiith Wjiliri, Wf ttrr imtuhlL J to Mn Win* rialiiahajrj-. of ItfompiiSi? For 
the discavevjr flf tins idoutical piucH, growing indigonmudy m ttic sntul] of l r y _ 
laiuL where jl flvsrbbci iuitirimidy. TJlEs discovciy wtll probtfbty provv, idu- 
riKitidy, ni ihe utniOsl importance m Ireiaml, wEiere die poor ^ay he puftt^v 
rmj.il.iv, rJ, U.iih ipi 1Ju- cnllurv aud anhsoquenl EautiulaclnrE. Mr. Salisbury 
o:i crf€3 r th.it jdiinlii of ihret: years old,, will, on an ur^Tflg^ yield tllffty-M 
h-*.3 > . - r bed te a very cun^d^fahU- mmtose of oif-K-ts; which lanves heing 
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iwvwn, L a. -r d-H. s . 1 * *— »”•■ ** a “ 

up again In the following mralllicr. , ,!*[*,_ led«* have piu- 

, Beipactijig clean nml drv! at 

stilMi! me (me ounce oi ',™ ” " , _ t fed distance from plant to plant, 

an acre nf land pliFlled wnli “ _Jb u ™| n ,i| veisrht per acre, which i» n Wty 

win yield ratter **Lm!£i«2E »«- *3-* *“* “V * ■ 
greet pMdota ™ir«pnr#jl with lt‘»l " _ e ’ p(!r |bnwd by peiMB* Ub 

■rnfelied will, little JJo, n , 1 d mao^tej for n fair 

common. The u|| d tT * r nUer lUfldiine pTBfrfy 

day, in stiurnal.t water. =A-J »-***“* 

weighted ; by this pmccH Ll.e ’ , \™ n u; | ( . fl tbt fibre, arc the* wUlcked 

Bing stream, will Item ti. divide into HI degree of 

Clean and drj . ^y fcm J CDtl aniv« ; whereby it i* Sited to 41 the 

> fineness in the We, *o f*r "if' “ H j ■■ 

P urp®M to wWeh hemp »nd IBg■; 1 f l 4, t5ort W „™1 pari. «r England and 
™* plant n. , r a dry auii i on a hOt or m n valley 
wnil*- It mil gry v *? j p^tiiidance af B»ktUTJ5. 

hut JDUst luxuriously where 1 lhcte 0 „ e „f ^ eitnbUshcd manufacture.. 

New Zealand Has has at lent- ' , , ,. mtMnl ■ *¥ctv improvement, 

mt .. — ? *s; atuiaigdw -/««* >» 

therefore, &«*- Ve^uf record- AccurdLugHv ** rilUjoin on 

j. «•*.!-• rf *»■>* ” Y ” u? * 

d/iigaed with thnse view*. f otetoc tc to tlie employment 

In the wnutrt&fitnwof ^wTby I he term of New Zealand 

Of that rlton- fib»™ vegetable nflhe Eart.) has hetfn 

Hac, (blit which abo Sie'fibreO ubJb « unite with the pr«Cl- 

thc apparent lo.pe^ib.hty ofmatm ^ ^ ^ ^ Zealand flax IlM b'«i 

rntivr fluid. In r on»e«]m.nre : ^ The patentee Ltlfornie u» «11“» 

confined fo lha preparation at ' T[llt ultimate fibrf:. of the HuX are cmn- 

-peciheatEnn, that h« U. m alter, which tequirre the appW 

bined Mid mcUuci by a enatl.“} i£ , fibrai ^ liberty, and adap t ihain to the 
lion of wm( chenucal ?‘ ,1t ^ f fl- e cti thi.o^ ret completely mid crano- 

. gjtfsa SS ! ^ *—* - ^ HU ^; 95 - 

fDU The flitv having hec n ltfeVMt«^g^ ‘"^^^nntiria in ilrtmetdng it in Q 
n ftEat* 1 for the Jl'liran ounce of albJi tn fignllrti 

vto&H* of rwLfl^hor taAiirt F a l c jlil Wli^n Iba fiai h^Wcn iVius eu^ - 
of water, which , * p.^v-ciphL ho*», it ia lobe token out, 

■pitted to tliE action of ** r ;!L, E-. t |, e Scot ill a atove. ^Vhen dried, the flax 
wuung, and bung up to *y, rsudilv, and hold it a.i firmly, “ the 

will he bond nd nplcd to mi M * ' e5Bj tnA ft U that may be »ub«- 
hemp in ordinary we. i „„ mntkn from Ida Becuatomid pn^ p 

^penu iStdri in Mr, Holt’, patent ^ .niprovr. 

ceednifT.. Il^ rc ,a Itor wwa : _ * KeHlttn j the hark and akin 

mceffauiul mpontuiif“ 1 - ■* .% h con )t„cTcuil aialc. A kind of grating, 
with Whtf it ^ f““" d uamhtMg gj” Of a ranee of parallel ban, ■ 

made Atbcl of iron »T*™ > P uanThlTlUnim, having ll* two nppoEitf longest" 
Jbcwholb fa-ting a thefr tranav™ -lion ore 

"idea mflroed hi ^ t . |h i s ‘ m sl d^ placed npwords in this frame; but 
taneroh with thotr |1!lrr ' , - , - _Jj fl La d| and uasa over the funner, 

• anodiH alntHnr frnmo of j3r> ' , j Jowuwnrdt; which arrangement 

bn, bar, with riLCmreowend, lhf ^ „„n~ . 

• elv " ^ mzJ rs ;s,:, STS *• 

JLx and pa^ed^ backward, and forwattla- * p™M 

i, JudllJd upon the AaK. wlnch o^n. thr hbr^ -hde L C ie d 

mtti other eitnmewai tnuttar, winch Mb tliiwugh Uic L.ar * 
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ZINC- 


iTruyn^ emits collecfrd UTlJcmcflEh, Fur the convenience of supplying ibe (Ltk 
\jto the kwer frame, EhejitlEor b ni the middle divided into two portions or 
wniizh open like the Hd* of hove*, l*m tnsti together when down with urnt^E 
teeth, far iElb purpose (mo auppose) of holding ^ie ihii in In ^ece whilst being 
tubbed, 

ZEINE. Thij name has been given to a subsumfe obtained by Mr. Gerber 
, Hum dim^h uz Indian Com, by infusing it. m water,then filsering Mid irefliing the 
jin dissolved matter with alcohol und c vaporaE lii£» the solution edited by the hitter 
Ihjuiih Ho thui obtained 4 yvllow substance hadn^ the appearance- of wax, 
and oFa hill, toughp cE^tic nature, and heavier than waif? ; raKDiblin^Eutirn, 
yet a Hording no Es turnon ta hy dtcorupoiiLion. 

^ERO. A scientific term applied to the comcrien^fQrnt of a scale. and 
maitftl with an O. It is the point v-r beginning Tra in which the scale or dtstance* 
are graduated TIiuj, the 3 tc ro of Fahrenheit ii bflciv the Freezing point of 
water In the eenligrude scale, ills atero is maff that of fretjing water Qr S-* 
of Olir scale. ■ 

Z f MOM Tv The gluten of wheat treated hy alcohol ii reduced to thd third 

E arlEkf its htjlfer Thbp diminuiiosi is OWing + hot, merely to the loss of |^lu^irie r 
ht likewise la that of WJtttT* The residue Is ziirmme, whi-ch moy be oblamed 
ptire by boiling it repeatedly 111 alcohol, or bv digeJting il in repealedpurtians of 
that liquid cold, till it no louder j?ires out any ghfldine. Zimume ii found hi 
lat eral kind? of vegetable*. It H i Here front glut l ei in its mode of TermentatioHr 
and varies in ibnt respect aacording to thn nature of the substances it ennaes 
inVimtaci uiifa — £Ve* * * 

ZINC. A metal of a bluish-white minor; of runuclnibli; birda^ and hi 
mil livable,, when pnre p as Hot to be broken with the hammer, though It ClumoC 
ha thin much, extended, Jt ts, liowevrr easily fulled into sheets, by like Hat rilig- 
mll j end in this State,, 11 htu rcranily been broughl into very cXtcanivC mt, in 
ihe menufuclure of pipes, guilerij and a great variety of vessels and utensils. 
JtS specific gravity is 7.0. In a temperature af from 210' lu 300, it pofiwfrrl 
SO much duvEilily, that it can be drawn inlu Wire eh well §* laminated, Air which 
prnctn, n parent was gTnutrd to Mi-scn. Hr^mu Olid 8) hntirr, uf ^lictfhld. 

Zinc mt\la at aIhhiL TOO 11 Tilin',; by cohUii Uing to tnlEi? dm beat, it mm after 
btenmes red liot, and burns with a dueling white flame. and ofcidei qritii andi 
rapidity, as to fly up fn a ftueuknt farm. which Ii called the Bowers nf JCLKlG- 
W lion these ire urged, by a strong fire, they arc converted into a clear yellow 
glass. 

In the ordinary method of preparing the sulphate of dar, or spelter, the ore 
is exposed tu illc heat ilF a femuisr, in a lucttLOg-poi^ from the bollum of whidi a 
a pipe descends into a vessel of watcr p for the purpose of receltblg the metals 
as they are in idled, and tqf condensing such portion as jvizi nil' in the fixrin i|f 
Vapour* A El improve mini t upon ihii m ode was the subject uf & patent, ahgpt 
fifteen years ago j in which it was in arranged, that a^lhe line volatilized, ilia 
Vapour shuuld ha received and condensed in a separate VEnd, leaving the melted 
( metal. such 4 m load* a Eld atlicr impurities', in ibp former. An improvement ujion 
1 this mode of op^fatiJjg, Weu lately pul-cnted by Messrs, Bcnccke and Shears ; 
tile if process cumisiLs, lir^t, In b pcculliir Iren Liu L r ut of the vte r pmiooj (o its 
iiltroduetiorh into the furnecoj olid afOondlv* in* a pectdiac arrongeri'Ji-nt df I he 
1 retorts* and other appendages, by which a‘ mon* ci.invenicut nioUc uf c|Hrgiug 
“the retorts u obtained, and a purer inctd Ea the result. ^ m 

The ore* are Bret tu be TErutfed in thu ordinary way p hy attulLfyit^ them with 
fild p and setting fir & tactile pile* The ore is hem iprvad ont'irv ihfl'air, nud 
lildvioled, tpwpiiwtr the sulptEftte nf line; It i* next to Ihj dri^rh puffEilzuB, 
and roasted a second tSme p until the sulphar ii cxtricati-il* when it shfiid be 
powdered agitiri, and mhied wish *1 equal ip.rtUEitY uf larhonactuua matters, 
suefk as powdered eo&l* (Airc^ah cinderf, ; In Eh l» bLilA\ it isdu bv aaiLiniti3d 
with an alkaline ley, or a aolutiun of cunminu salt i the solution*varying alterd- 
inw eo the nature nf the ore. Calami Eke p « other uiEdei of scjuc, will require 
afly hit pnl vti-Lund and calcined, 

With the ore* prepared iu before mandoned, iho r olorts are to be charged i 


ntie of those it shown ID perspective at a in the annexed figure"; they ire 
of fire-day, or of slicll earth as Will b«t NCirid the heontf the furnace. To thm 
front end ofthe&c retotla arm twc^ipertu PCI; tli-r upper circular, for the reception of 



|he neck qf an earthen bend-ptece ft; Llje lower, is square* for dearing out 
the residuum after work tup. which j| dosed during I lie distillation, by fi 
stopper, and luted, TliV hcid-pierc has likewise another tube fitted tu it. and 
lined* merely for She par|MK* of IftigLhcnEng it sufficiently to allow the- Vapour 
to cool U5 il'dcseentlJJ, and ID cuntlcn.se upon mi iron [ilnEe bencalh. a* shown in 
the lowgit figure 111 the diagram. which represents a cnni or vertical ration of 
m 0 reverberattiry furnace, in which a double raw of such retorts may he supposed 
In ft: arranged,, with a lung aperture between tJiem k where- I hr lire is si turned, 
wfiich re-sls upon a grating over ilei arched passage that cunimunicAtre with the 
iFpen air im tilde t hr building ; tlktr arched hiu^l ehwr* by I lie open En^ 

ani abutting of which the heat of ike fbmacr it regulated m may be required’; 
and through till*- of the ends *of iMi Ion* pniwe an wcrlurc 1 1 iiLude far "* 
Ujptilyiu^lhe furnaeo with fueL Tlie earthen bead-peers fc it wilt be oWired* 
li^y •■ act aperture supplied with a stwiphr; through there openings I hr ore and 
Carbon, prepared as before mentioned, ore introduced in HUlllcIcut quantity, by 
mrani of a Idk, inm She liwtv of tli« retort, when the api'rtufrt are dova and 
lusted. Tfle operation of di*S I Italian (had cummer IE4M' the line, which rises In * 
vapour, pastas into- thr In*ad-nicce b, dawn thv fipe f, and talk Upon the iron 
plalA bs ncath, in a condensed jEftir 

Hy tjic arrangement described, th^heads and necks of each retort are placed in 
b ■■Lp.L.iw receaa or nock by Elself^ by w^fls built out between ihfCri, so t\ml each** 
may bo perfectly closed in by a door fro m wall to wall . The doors are made of 
latticed Wire work, for the purpose of holding day when plastered uver them, 
for thepurpiBg of cHectuidly confining the heat within the furnace; each rf there 
* diwr/'rft.* a central eye-hole, provided nUn with a stopper* for watching the 
progre^ of the operation, and for enabling the workmen to determine the degree* 
rif heat; to be apidhd^Jilid Othsr circumstafttps, By Htfher arrangement the * 
b-e fore-in chtiorwa paicntcCn propose to erect furnace* *lh several tim uf rv l«i- 
ilricaFrvtort-. pfeed mse abovei another, with their necks or heads pr* jetting 
kyend the front wall The fire-place is covered by a low arelt, to prevent ihe 
firu Acting too vtolentiy upon the lowermost ; bul through arch 

apertures ore made for the circulation of the heated sir am*ww *e Ttssel? above. 
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ZIRCON l.V 


The carbonate zinc, Twhleli ii employed ns a white plgniutii, is manufactured 
W pouring inlo n Arrtnjmn of ziiae T in sulphuric acid, a solution of carbonate of 
ammonia, *nd afterwards washing and drying {he prci-lpiiolc. The nest lut- 
portAlit U*e of rme is In the Fabrication of those u^ful and bcaliflM alloy a with 
topper, called brass, prince's meted, +Vc- See AIXnr, Cot-fit, Biiabs &*- 

iflfiirfe ii the native inkihiiret of rinc j the two IiibslaOtM flfe p lioweiw, 
1 difficult So combine artificially. The diluted Eulphllric SCtdadindm tine, giving 
Lrttt much bea t to th e solvent, while hydrogen eatapet. A EL uudlaiolred residue 
ii !eft p which Prnitst imy* r is n mixture of arsenic, lffld p and copper. The while 
vitriol, or white copperas, as it h limaHy tannedr in ayvtlHiud rajjWlji resem¬ 
bling loaf sugar, tkiilphurnui acid also dissolves. cnc, iidphnrcttml hydrogen 
beij% evolved- Diluted nitric bceJ rapidly (lEmolTfli jinc T producing much Elb&E, 
with the estricatinn of nitrous ga.^. Muriatic acfil operates violently trpoo amc, 
dil engaging mncli hydrogen. The phosphoric, fluoric, carbonic, ace tie, tur- 
cink r benzoic, oxalic, tnrtfiric, dfric, and oilier oeuii, operate Upon zinc, with 
various energy. The zinc is precipitated frum^ts acid solutions, by means of 
the aJItahes and soluble earths; the former nc-dS^solving the tacttil, if tlu'y be 
in excesa, Moil of the bEIoji or metallic cambtiuLlions with tftLu% have aheady 
been noticed under other beads. 

ZIRCON IA, A metallic BEibstHnce h discovered Hi the jrirzuEL of Ceylon. by 
Klaproth, in 1It unites with the acid?, is insoluble in the pnre alkalies, but 
soluble in alkalioe carbonates. It does not mrlt before the blowpipe, hut ctatli 
a yellow phosphoric light. Strongly heated for nrtCflil huunin a crnablc + it 
Undergoes a species of fusion ; having llicn if }mu re*emb]jiiicc to portdahVi 
strlkea fire with Eteel, scratch gloss,, rtiul hxu a specific gravity of 4.3,* 
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